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OT aBTOpOB 

B amou T>nuze r.,pam1>O paccr>aaano 0 nep60U 8 ucmopuu Me:He{Jynapo{J/tOii 
opzanuaa/fuu c0/f"ua.tUCmlttteCT>UX cmpau - 067>e{JU1I£ItlWM ultcmumyme 
UCCAe{J06anUU, 0 epo OCn08n/ii,X aa{Jattox, cmpYT>mype It 0 3Aa8ltotX peay.llb

mamax nayttllOU {JeSl.me.llbltOCmu aa 10 Mm. 
3a{Jatta, nocma6AeUItaR. nepe{J 'tpea6Wlaiilto OCAO:HeIiS/..IIaCb npe:HeiJe 

(Jceeo 06UAlJ,eM ljjaT>mUtteCT>(lzo Ma1nepUaAa. cmpan cO/fuaAU3Ma, pafio
malOUfue 6 f{ yfilte, {JaAU nayr.,e aa .9mu eoiJbt maT> .Mnozo It080tX U 8eCb.Ma /fenlt/ii,X 
CIJeiJeItUU, ...mo iJAR, onucanUR 8cex npoeeaeltlilitx aaeCb pafiom nompefi08aACR 60t 
r.,anuma.llbuotii Miweomo.MltotU mpya, /wmopIitU, Bnpo...eM, fi!it.ll 6bt eiJBa AU aocmyneu 
ttUmameARM U.MenltO no nputtune C80eu alt/fur.,AoneiJUttecr.,ou nOAltOmot. 

BMecme C 1neM, BotItY:Heaeltlt/ii,e ucnOAb30IJamb AUW,b nefiOAbw,ylO 'tacmb ljjar>m08, 
or>omopbtX X01ne.llOCb fib! paccr.,aaamb, aBmOpbt cmOAr.,nYAUCb C neIJOJ.MO:HeItOCmblO 
ycmano8umb npu ux omfiope nenozpew,u.Mlite npumepuu. IIo.9moMY Mbl ne fiepeMcR 
Y1neep:Heaamb, 'tmo om6op amom c{Je.llalt C fie.3YT>0pU3nennol1 npalJUAblwcmblO. 
lfmofiot IJce :Hee npuo6pecmu lter.,omopylO YIJepeltnOCmb 8 mo.M, 'tmo ana'tumeAbltblX 
OUlu601; npu amOM Ite iJonYUfeltO, .ltlit nepeiJa.llu nep80nattaAbllh!11 IJapuanm T>ItUell 
Ita cyiJ pyr.,OIJOaU1neAel1 ltayttltb!X no{JpaaiJeAeltUl1 ultcmumyma, ciJe.llaIJ1UUX 8 pR{Je 
c.llyttae6 /feltltote aa.Me'tanUR. BO.llbUlYlO nOMoUfb naM OlwaaAU ma1;;JfCe MltOeUe 8e
ayUf'ue ytteltb!e l{y61t1it. M bl npUItOCUM U.M u pynolJoaUmeAR.M .IIa6opamopul1 My-
60T>YlO 6.11aaoiJapltOCmb. 

EUfe o{Jna mpy{Jnocmb, 80aItUT>UlaR npu nanucanuu r>ltueu, C8Raana c ttpea
8b!ttaUnou w,upomol1 T>pyea ttumame.llel1, nomopb!.M ona a{JpecyemcSl.: T>nuza aO.II:HClta 
6/ii,mb nOliS/.mnol1 aAR mex, T>mo ne R8.IIRemCR Cne/fuaAucmO~t-ljju3UT>OM, U 6.'ltecme 
C meM 8 Ilea aO.II:HCltbt 6/ii,mb C8eaenUR, lt3AO:Heeltlt/ii,e na maT>OM ypoIJlte, nomopotii 
coom8emCm80IJaA 61it unmepeca.M uMenno cnelfuaAucmolJ. 

Pew,enue.M amoa aa{Ja'tu R8UAOCb paa{Je.tUJH.ue r>nuzu na {JIJC 'tacmu. 
B nepIJou us nux aana IJ nonYARpnO.M UaAO:HeenUIL ucmopUR 067>eiJlllteltltOeo 

uncmumyma Raepnotx uccAe{JOIJanuu, paCCT>aaano 0 ezo OCnOIJl£b!X 3a{JattaX, opea
Ituaa/fuonltou cmpYT>mype, Aa6opamopuRx. 3aecb :Hee onucanbt ?Aa8nble .9ncnepu
.MenmaAbltbUl ycmanolmu, ycr.,opumeAU, peaT>mop, IJ CaMIitX o6UfuX 'tepmax nOr>a.3an 
npun/fun ux pa6omot. IIpu8o{JumcR onucanue Iter.,omoplitx ;;ncnepu.ltenm08, ocy
UfeCmIJAennotX Y'tenb!MU cmpan-yttacmltu/f. 3na'i,UmeAbnoe .Mecmo omlJe{Jeno 
MamepuaAaM 0 Me:HeiJyltapo{Jnotx CIJR3RX 06'be{Junenltozo uncmumyma, nomop/ii,e 
aa 6pe.MR ezo cYUfecmIJo6anUR npUnSl.AU ltpe3IJb!'tal1no w,uP0T>UU pa3.Max. BmopaR 
'tacmb nOCIJRIq.ena cucmeMamU'i,ecr.,oMY U3.110:HeenUlO peaY.llbmamOIJ OCn08ltbtX UCC.IIe
{JoBaltltU, npotJe{JelHtotx 6 l{y6lte, It npe{Jnaaltattena {JAR cne/fua.llUCmo8. 

BOAblUuncmIJO ljjomOU.IIAlOCmpa/fUU, npe{)cmaIJAennotX 6 nltuae, lili!nOAneno 
ID. A. TY.MaIt08IitM. PRiJ CItU.MT>OIJ, omnocRUfuxCR ZAaIJn/ii,M o6paao,'It n nepIJIi!M 
?o{Ja.;n CYU{ecm60IJanUJ! uncmumyma, c{JMan II. If. 3o.tb1tUnOIJotM U B. A. lUycmu
HbtM. 
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noe3AKa 
B HeoCib...Hb.A 
ropoA 

CeH'IaC ,l(y6HY coep;HHHeT C MOCRBOH iHeJIeanOp;OpomHaH JIBIIHH, 

IIO ROTOPOH 6hlCTpoxop;HLIe TelIJIOBOahl MlJ3T ROMcpopTa6eJIbHHe IIac

camHpCRHe BarOHH C MHrHHMH RpeCJI8MH, yp;06HLIMH CTOJIHKaMH, 

HpRllM OCBeID;eBHeM. 3a p;Ba C IIOJIOBHHOH lJaC8, ROTophle aaHHMaeT 

nyTb OT MOCRBhl, MomHO CIIOROHHO OTP;OXHYTb, IIO'IHTaTb raaeTy, 

IIoCJIymaTb pap;HO. II llMelIHO Torp;a, Horp;a Bhl TOJIbRO nOP;YMaeTe, 

'ITO noeap;Ra nalJaJIa BaM CJIerRa nap;oep;aTb, npOBop;HHR 06'bHBHT, 

'ITO IIoeap; npH6LIBaeT B ,l(y6HY. 

Bhl cxop;HTe na nJIaTcllopMY II BHp;HTe Heo6hllJHyro )J;JIH ropop;a 

KapTHny. IIpHMO aa HaChllIblO Ha'IHHaeTCH XBOHHhlH JIec. CBemeH 

aeJIeHblO pap;yeT rJIaa BhlCOHaa COlJHaH TpaBa, YChlIIaHHaH IIOJIeBhlMH 

D;BeTaMII. RameTCH, 'ITO IIoea,lJ; CJlyqaHHo OCTaHOBIIJICH y mHBonHCHOH 
IIOJIHHhl Bp;aJIH OT qeJIOBeqeCROrO mHJIbH. Ho OTopBaB BarJIHp; OT JIeca 

H 06epHYBmHCb B IIPOTHBOIIOJIOmrryro CTOPOHY, Bhl YBHp;HTe, 'ITO 
BIIJIOTHyro R meJIeaHOH p;opore npHp;BHnYJIIiCb CBeTJIhle p;ByX- H 
TpeX3TamHhle mHJIhle p;OMa. OT CBepI{aron~Hx peJIbCOBhlX H1'1TeH IIpO

THHYJIHCb mHpOlme accpaJIbTHpOBaHHhle yJIHD;hl, OHaHMJIeHHhle ra30

HaMH H pHp;aMH CTPOHHhlX p;epeBbeB, rycTLIx RYCTOB. XapaHTepHH 
HaaBaHHH yJIHI{: yJIHI{a MHpa, yJIHI{a I\ypqaTOBa, yJIHD;a /KOJIHo

RroPH, yJIHD;a BaBHJIOB3. 

O)J;HA 1'13 CAMbliX'. CTAPblX YJum )J;YBHbl-nAPROBAfI. 

lIoeap; np1'1Bea Bac B CTaBmHH mHpOlW 1'1aBeCTH:or:M MOJlO)lOH Popop; 

,l(y6HYI rp;e paCIIOJIOmeH MOIllHhIH Memp;YHapop;HHH llCCJlep;OBaTeJIl,

CRHH I{eHTp 06'bep;lmeHHHH llHCTHTYT Hp;epHHx llCCJlep;OBaHHH. 

<DHJIOCOCP HaaBaJI 6LI B myTRy ,l(y6HY ropop;oM e)J;HHcTBa npoTll

BOIIOJIOmHOCTeH. 3p;ecb MaCT1'1Thle aRap;eMllRll II IIpocpeccopa TPYP;HTCH 

BMeCTe C IOHomaMll, Hep;aBHo OROHTIHBmllMli YHHBepcllTeTLI. 3p;ecb 

coap;aIOTcH rHraHTCRHe IIpH60Phl )J;JIH Toro, 'ITo6hl llCCJlep;OBaTb 6ec

ROHe'IHO MaJIhle 'IaCTHD;LI, COCTaBJIHIOID;lle Bce MaTep1l3JIbHOe, 'lTO 

cYID;ecTByeT Ha aeMJIe H B ROCMoce. IIpHexaBmlle Ha paaJIll'iHLIX 

(II B reorpacpHtIeCROM CMhlCJIe O'IeHb p;aJIeRHX p;pyr OT p;pyra) MeCT 

yqeHLIe COD;HaJIHCTll'ieCRHX rocyp;apcTB o6paaOBaJIli ap;ecb RpelIRyIO 

IIO-6paTcRH p;pymHyIO ceMbIo, Bce lJJIeHLI ROTOPOH caMooTBepmeHHo 

TPY,lJ;HTCH B JIa60PaTOpHHX Hap; pemeHlleM OCHOBHHX HaytIHHX IIDO

6.'IeM, CTOHID;HX Ha IIyTH R mHpO'IaHmeMY IIpllMeHeHllIO MoryqeH 

3HeprHH MHpHoro a'l'OMa, CIIoco6HOMY H3MeHHTb BeCb iRH3HeHHHH 
yRJIap; qeJIOBelJeCTBa. 

,l(y6Ha aaCJIymHB8eT Toro HHTepeC3, ROTOPhlH IIPOHBJIHIOT R HeH 

BO BceM MHpe ytIemle, mypHaJIHCThl, 06m.eCTBeHHhIe H rocyp;apcTBeH

HLIe p;eHTflJIH. 3p;eCb MHoro HHTepeCHoro P;JIH 1'1HmeHepOB, )J;JIH yqe

HbIX n )J;JIH Tex, RTO HayqaeT B38llMOOTHOmeHHH, CYIH.eCTBYlOIH.He 

6 i 

http:CYIH.eCTBYlOIH.He


MeiKP;Y CB060P;HhIMlI napOp;aMII JIarepH MlIpa, COlJ,lIaJI1I3Ma. He nhI

TaHCh p;aTh lIC'lepnhIBaKlIIl,ee onlIcaHlIe ,D;y6HhI 1), aBTophI 3TOR RHlIrlI 

nOCTaBlIJIII nepep; co6on 3ap;a'ly nosnaROMHTh 'llITaTeJIH C lIcTopHen 

aToro ropop;a, a 3aTeM, H aTO rJIaBHaH lI,eJIh, nORasaTh pa60TY Tex, 

RTO sp;eCh. eCJIlI MOiKHO TaR BhIpa3IIThCH, p;eJIaeT HayRy. 

aAeCb a...11 aMeMHb.M 
OCTPOB 

HenpOXO/l;lIMhle 60JIOTa II rYCThIe JIeca - BOT RpaTRaH XapaRTe

plICTlIRa 06IDlIpHoro yqacTRa Ha npaBOM 6cpery BOJIrlI B TOM MeCTe, 

r):le OHa 6JIlIme Bcero nOp;XO,ll;lIT R CTOJIlIlI,e COBeTCRoro Cmosa. QRBR

JI1I3alJ,lIH p;OJIro He RaCIlJIaCh aTlIX MeCT. ,D;lIRlIe SBeplI II 60JIOTHhIe 

nTRlJ,hI OCTIlBaJIlICb nO'lTII ep;IIHCTBeHHhIMR 3p;emHlIMlI mlITeJIHMII ):lame 

nOMe BCTynJIeHlIH B QTPOH RaHaJIa llMeHII MOCRBhI. BOJIee Toro, 

RaHaJI RaR 6hI YCIIJIlIJI OT'Iymp;cHHoCTh OT Bnemuero },llIpa R3pH):IHOrO 

JIeCHOrO MIlCCIIBa, ROTO}lhIH ORa3aJICH Teneph CO Bcex CTfilPOH ORpy

meHHhlM BO):lOH. Ha ceBcpe BOJIra, Ha BOCTORe - ee nplITOR, 

rJIy60RaH II iI\RBOnlICaaH peRa ,D;y6Ha. MOCROBCRoe Mope, RaHaJI 

II peRa CCCTpa 3aMhIRaJIlI ROJIllIJ,O. 

«3MeRIIhIH OCTPOB» 3TO He 6hIJIO o<pRIJ,RaJIhHhlM Ha3BaHHeM.' 

Ho sMeH 3p;eCh6hIJIO BeJIlmOe MHomeCTBO. MM XOPOIDO mRJIOCh B 

60JIOTHOH TRIDII R O'leHh lIe XOTeJIOCh C/l;aBaTb CBOlIX nOSRIJ,RH. A nplI

mJIOCb... B ROHlJ,e COPOROBhIX rO,ll;OB 6hIJIR npOBe/l;eHhI 60JIhIDRe 

ocymlITeJIhHhIe pa60TbI. BOJIoTa ymJIII, R ORaSaJIOCh, 'lTO 3p;eCh He 

TaRon ym ITJIOXOH rpyHT. lllICThle meJIThIe neCRII, O'leBlIp;HO, cm.c 

B p;aJIeRlIe BpeMeHa 6hIJIlI HaHeCCHhl TPYP;OJIKl61IBOH BOJIroH. onrM R 

06'l>HCHHJIOCh Ha nepBhIH BSrJIHp; HeIIpaBp,OHop;o6Hoe CO'leTaIme: 

MHOrOJIeTHlIe COCHhl, paCTYIIl,lIe ••• Ha 60JIOTe. 

IITaR, B MCCTa, eIIl,e He IIMeBmRe B TO BpeMH naSBaHIIH, npRlIIJIII 

CTpOIITeJIII. OHII Ha'laJIII BOSBO):llITh JIa60paTOpHI>lC Ropnyca R He

60JIbmOH mlIJIOH nOCeJIOR - IIeB):IaJIeRe OT ):IepeBymRII HOBo-IIBaHh

ROBO. Memp;y npO'llIM, lIHTepecna 61Iorpa<plIH HOBo-IIBaHhROBa. 

,D;epeBnH 3Ta 6hIJIa nepeHeccua lIS 30HhI 3aTOnJICnlIH, cTaBrucii: Bno

CJIe):lCTBlI1I MOCROBCRIIM MopeM. MOrJIlI Jill TOr):la p,YMaTh ee 061ITa

TeJIlI, 'lTO II na HOBOM MeCTe p;epeBHH YiI\RBeTCH Hep;OJIro! CeH'laC 

OHa nOJIHOCThIO norJIom.eHa HOBhIM rOpO,ll;OM, a }RIITCJIII ee 113 CBOlIX 

1I36ymeR nepeeXaJIlI B y):l06HhIe RaMeHHhIe p;OMa. 

Ho MhI neCROJIhRO 3a6emaJIlI Bnepep;. BepneMCH R TeM BpeMeHaM, 

ROr,ll;a 6hIJIlI nOCTpoeHhI nepBhIe JIa60paTopnhIe S/l;aHlIH. CTpOlITeJIlI 

11 OlIllCaBlIe JIa60paTopHH ,1J;y6HLI II: lIlt 'HaY'lHOH TeMaTII:KH )l;aHO TaKlKe 
B KHHre B. A. BHpIOKOBa, M. M. JIooe,ll;eHKO II: A. M. PI.DKOBa «06'Le,ll;IIHeBlIhIH 
HHCTHTyr ll,ll;epmu IICCJIe,ll;OBamIiu. (ATOMH3,ll;aT, MocKBa, 1960 r.) 9Ta KHHra 
lIepeH3,ll;aHa Ha aarm[HCKOM, lIClIaHCKOM II HeMe~KOM 113hIKax. 
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YCTynlIJIH CBoe MeCTO MOHTamHHRaM, IIHiHeHepaM, Y'leHhlM. B 1949 
rop;y Ha'laJI pa60TaTh CJ'fHXPOll,IIRJIOTPOH 2) l1ucTJITYTa HP;CPHhIX np06

JIeM ARap;eMIIH HayR CCCP. 'OTO 6hIJIO rlIraHTCRon no6cp,oH COBeT

CROH HayRlI, TeXHHRH, npOMhIIDJIeHHOCTlI. Y cROpHTeJICH, p,arom.HX 

'laCTRlI,hI CTOJIh BhlCORHX 3HcprHH, B TO BpeMH He 6hIJIO HHrp;e B MHpe, 

B TOM 'lIICJIe H B CllA. MhI He CTalIeM CeD'laC onHChIBaTh CHHXPOll,HR

JIOTPOH H HCTOPlIKl cro cosp,aHHH. OTOMY 6yp,eT nOCBHIIl,eHa cneI~lIaJIh
HaH rJIaBa. IIpo,il;OJIiHHM HaID RpaTRHR O'lepR CTaHOBJIeHHH MOJIO,ll;Oro 

HayqHoro ropop,a ,D;y6HhI. BepHeMCH R TeM p,UHM, Rorp,a TaRoro ropop;a 

Ha SeMJIe eIIl,e He 6hIJIO. 

IIpem,ll;e 'leM uepeHTlI R CJIe.n;yKlm.eMy aTany nOBCCTBOBaHlIH, HaM 

nplIp;eTCH np1I6erHYTh R HeROTopOH aHaJIOrHH. MhI cpaBHHM, Ra3a

JIOCh 6hI, HenOXOiHHe ,ll;pyr Ha APyra HaYRH: H,ll;epHylo <P1I31IRY II 

aCTpOHOMlIIO. lIepBaH CTPCMHTCH Bce rJIy6}He npOHlIRHYTh B TaHHhl 

MlIRpOMHpa, oncpHpYH'BeJIHlIHHaMH H paCCTOHHHHMH, ROTophle B p,e

CHTRII MHJIJIHapp,OB pa3 MeHhID8 caHTHMCTpa. BTopaH Bce 60JIee 

pacnmpHeT rpaHHlJ,hl CBoero n03H;lHlIH MlIpOBoro npOCTpaHCTBa, npo

/l;BlIraHCh OT rHraHTCRHX R em.e 60JIee rlIraHTCRlIM BeJIHlIIIHaM H 

paCCTOHHlIHM. HapHp,y C pa3JIH'lHeM MCfH/l;y HlIMII CCTh II CXO/l;CTBO: 

aCTpOHOMaM /l;JIH HpCO/l;OJIeHHH Bce 60JIhIDlIX HpOCTpaHCTB BO Bcc

JIeHHOR HymHbI Bce 60JIee Mom.HbIe TeJIeCROnhI, TO'lHO TaR mc H <p1I

3HRlI /l;JIH 1I3Y'leHlIH Bce 60JIee TOHRlIX HBJIeHHD BHyTplI Hp,epHoro 

MHpa HyiK,ll;alOTCH BO Bce 60JIee MOm.HhIX YCRoplITeJIHX. qeM 60JIhIDe 

3HcprlIH nyqRa YCRopeHHhlX 'laCTHlI" HaXO/l;Hm.erOCH B pacnopHiIWHHlI 

3RcneplIMeHTaTopOB, TCM rJIy6n{c B Hep,pa MHRpOMlIpa MoryT OHII 

npoHlIRHyTh. IIo3TOMY <pHSHRlI H HHiI,eHephl nOCTOHHHO HIIl,yT nyTlI 

cosp;anlIH HOBhlX YCRopHTCJIeR 3apHmCHHhlX 'laCTHlI, Ha Bce 60JIee 

BhlCORlIe 3HcprlIH. 

B Ha'laJIe nHTIIp,CCHTbIX rop,OB ypOBeHh paSBlITlIH COBeTCROR 

HayRlI II npOMhlIDJICHHOCTH n03BOJIlfJI npHcTynlITh R BhlHOJIHCHHKl 

nO'lTII <paHTaCTlI'lCCROD Sap,a'lH - C03p,aHlIKl CTaBIucro BnOCJICp,CTBlIlI 

BceMlIpHO R3BeCTHhIM YCRoplITeJIH, /l;aKlIIl,erO ny'lOR npOTOHOB C 3uep

rlIeR 10 MHJIJIlIap/l;OB 3JIeRTpOHOBOJIhT,- ClIIIxpo<paaoTpoHa. OH 6hlJI 

nOCTpoeH B HeCROJIhRlIX RHJIOMeTpax OT CHUXP0lJ,lIRJIOTpoua. TaR PH

/l;OM C I1UCTIITYTOM Hp,epHhIx np06JIeM B03HlIRJIO cm.c O/l;HO RpynHoe 

yqpeiK/l;eHlIe ARa/l;CMlIlI HayR CCCP, Ha3BaHHOe OJIeRTpo<p1I3lI'leCRoil: 

JIa60paTopHeH. B ROHlJ,e 1956 rO/l;a MOHTam OCHOBHhIX YSJIOB CIIH

xpo<paaoTpoHa 6hIJI saROJI'lCH. B anpeJIe 1957 rop,a 6hIJI nOJIyqeH 

nepBbIR nY'lOR YCRopeHHhlx 'laCTHIJ,. 

MHorHe COTHII Y'leIIhIX, HHmeHepOB, TCXHHROB nplIeXaJIII B 3TlI 

eIIl,e He/l;aBHO 6eSJIKl/l;HhIe MeCTa. Pa60Ta Ha rRraHTCRlIX aTOMUhIX 

MaIDlIHax Tpe60BaJIa 60JIhIDlIX JIKl/l;CRlIX pecypCOB. BhIcTpo pOC 

6eShIMHHHhIH HayqHllID nOCeJIOR. II BOT B 1956 ro,ll;y YRa30M Ilpe31I

/l;lIyMa BepxoBHoro COBeTa PC<'DCP OH 6WI npeo6pa30Ban B ropO):l 

2) 9TOT YCKopUTem" BIIOCJIe,ll;CTBHH IIO,ll;BeprllHHCH MO,ll;epHH3a~lIH, II CeH''laC 
llBJIlleTCll O,ll;HOH 113 .lly<IlllIX MalliHH CBoero KJIaCca. 8HeprHH lly<IKa YCKOPH
eMLIx B HeM npOTOHOB ,ll;OBe,ll;eHa )l;0 680 MHJI.llHOHOB ::meKTpOHOBOJIbT. 
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BE'lEPOM R YCJlYI'AM rOCTE:B-PECTOPAH I'OCTHHH:U;bI ~,IJ,YBHA». 

BomRCHAH HABEPEffiHAH ITPHBJIERAET BCEX, HTO nPHEXAJI B rOPO,IJ, 
HAYRH. 

HYffiHO JIHIIIL HE
CHOJILRO MHH~"T 

,IJ,JlH Toro, 'lTOBbI. 
BhIH,IJ,H lIS ropo
,IJ,A. ORA3ATbCH B 
IIPEHPACHOM JIE
CY, 

/ 



OOJIaCTHOro nO.n;'IHHelIHH - AyOHY. (qHTaTeJIb, O'lOBH.n;HO, nOMHHT, 

'ITO TaK Ha3hlBaeTCH npoTeKarom;aH HenO.n;aJIeKY pOKa.) 

• 
MHorHe 3a.n;aroT Bonpoc; nO'leMY <lTOT HayqHhli ~eHTp C03.n;aH 

B TaKOM «Me,n;BembeM yrJIY»? He npom;e JIH 6hlJIO nOCTpOHTb Kpynnhle 

H.n;eplIhlO MamHHhl, H1lnpHMep B MocKBe, r.n;e 6es oco60ro Tpy.n;a MomHO 

HaiTH lIymHhle HayqHhle H Tex~OCKHe Ka.n;pIiJ:, He nOTpeOOBaJIOCb 6hl 

ocymaTb OOJIOTa, CTPOHTb HOBhli ropo.n;. 

OTBeTOB Ha <lTOT Bonpoc cym;ecTByeT MHoro. CChlJIaroTCH Ha Ha

JIuqHe nol':iJIH30CTH y~!o6HhlX BO)l;HOTpaHCnopTHhlX nYTei, )l;emeBoi 

:lJIeKTp09HeprHH, KOTOPYro )l;aOT HaXO)l;Hm;aHCH 3)l;eCb 9JIeKTpOCTau

II,HH. Ho TO, KTO yqacTBOBaJI B Bhl60pe MeCTa .n;JIH CTpOHTeJIbCTBa 

CHHXPOIl,HKJIOTpOHa, MoryT paCCKaaaTb 0 .n;eicTBHTeJIbHOi npuqHHe, 

pemHBmei cy)l;b6y 9THX MeCT. B TO BpeMH 6hlJIH cepbe3Hhle onaceHHH, 

'ITO paOOTa YCKOPHTe,JIH C03)l;aCT MOm;Hhle nOTOKH pa.n;HoaKTHBHhlX 

'IaCTHll" KOTophle MoryT 3arpH3nHTb oKpymarom;Hi Boa.n;yx. Cym;ecT

BOBaBmHi Tor.n;a ypOBeHb pa3BHTHH HayKH H CpO.n;CTB aam;HThl OT 

Bpe.n;HIJ:X H3JIyqeHHi He n03BOJIHJI npaBHJIbHO OIl,eHHTb onaCHoCTb, 

KOTOPYro npHneCyT HeBe.n;OMIiJ:e aTOMHhle MamHHhl. l109TOMY .n;JIH coopy

~KeHHH CHnxpOJ~HKJIOTpOHa H 6hlJI Bhl6pan nOT 6e3JIIo.n;Hhli yrOJIOK, 

KOTOPhIi 6hlJI ycnoKaHBarom;e .n;aJIeK OT KpynUhlX HaCeJIeHHIJX nyHK

TOB. MHOrOJIeTIIHe Me.n;H~HHCKHe HaOJIro.n;eHHH 3) aa nepCOHaJIOM, 06

CJIymHBarom;HM YCKopHTeJIH, nOKaaaJIH, 'ITO onaceHHH OhlJIH Hanpac

HhlMH. llPH COBpeMeHHhlX cpe.n;CTBax 3am;HThl OT Bpe.n;HhlX H3JIY'lenHi 

MOm;Hhle YCKopHTeJIH lIO HBJIHroTCH OlIaCHhlMH He TOJIbKO .n;JIH OKpy

marom;ero HaCeJIeHHJI. HO H .n;JIH Tex. KTO Ha lIHX pa6oTaeT. iho 6hlJI 

npHHTHhli croplIpHa. Ho B 6oPboe 3a 3.n;opOBbe JIro)l;oi .n;ame H3JIHIII

HJUI npe.n;OCTopomHOCTb He Bpe.n;HT. Aa H ropO)l; nOJIyqHJICJI HenJIOXoH. 

Clilla - B eAIIHCTBe 

O.n;Ha Ha nonYJIHpHhlX BOCTO'IHhlX JIOreH.n; onHChlBaeT HCTOPHIO 

Tpex 6paTboB. Ram.n;hm H3 nHX .n;onOJIHHJI .n;pyroro. AeicTBYH .n;PY/I'

HO, no-6paTcKH, OHH npeo.n;OJIeBaJIH JII06hle, .n;ame caMhle neBepOHTHhlO 

Tpy.n;HOCTH. CnpaBe.n;JIHBOCTb :lToi My.n;pOH aJIJIerOpHH em;e pas no.n;

TBepm.n;aeTCH TaKHM HpKHM npHMepOM, KaKoi HBJIHeT co6on AYOHa 

HamHX .n;Heii. 

BJIarOCOCTOJIHHe 'IeJIOBe'IeCTBa B orpOMHoii CTeneHH aaBHCHT OT 

rex <lHepreTH'IeCKHX pecypcoB, KOTophle nOCTaBJIeHIiJ: Ha CJIymoy 

Hapo.n;HoMY X03HHCTBY. ABa.n;~aTIJii BeK 03HaMeHOBaJICH rHraHTCKHM 

POCTOM npOMhlmJIeHHOii <lHeprOTHKH. Ho )l;ame B CBoeM COBpeMeHHOM 

COCTOHHHH OHa He OOeCne'lHBaeT caMhlX CKpOMnhlX, HCKYCCTBeHHO 

orpaHuqHBaeMhIX nOTpeOHOCTei. IIpOMhlillJIeHHOCTb, TpaHcnopT, CHC

3) 3Tl! Ha6JIIOf);eHUH Bef);eT MHCTl!TyT nnnelIhl TpY.L\a fI npoW3a6oJIeBaHUii. 

TOMIJ OhITOBoro OOCJIymHBaHHJI HYiR.n;aIOTCH B .n;eIIIeBhlX, KOMnaKTHhlX, 

CBepXMOm;HhlX (no TenepeIIIHHM nOHJITHJIM) HCTO'lHHKaX 3HeprHH. 

Ha'laJIo HOBOi 6JIeCTHm;ei 9nOXH B pa3BHTHH 3HeprOTHKH B03

BeCTHJI nYCR nepBOH B MHpe aTOMHoii 3JleKTpOCTaHII,HH B 195~ rO)l;y • 

aTO 'Iy.n;O, ROTopoe COBepmHJIH COBeTCRHe Y'lenhle, paOO'lHe H HHJRe

nephl B HeOOJIbmOM nOCeJIKe OOHHHCKe RaJIY/IWKOii OOJIaCTH, nOI{a

3aJIO BceMY MHPY, 'ITO aTOMHoro 3BepH MomHO 3aKOBaTb B II,enH 11 

3aCTaBHTh Bpam;aTb TYPOHHhl 9JIeKTpOCTaHIJ,Hii. IIo lIyTH, OTKPhlTOMY 

B OOH11lICKO, nOmJIH aHrJIH'IaHe (RoJI.n;ep-XOJIJI), aMoplmaH~hl (Uhm
nHHrnopT) ••• Tonepb Ha 3eMJIe paOOTaeT MHmHeCTBO aTOMHIJX CTaHIJ,Hii. 

Ho neT JIH .n;pyrHx, orn,e oOJIee paJ~110HaJIhHhlX cnoco6oB HCnOJIh

30BaHHH r11ranTCK11X 11 npaKTH'IeCKH He11C'IepnaOMhlX CHJI, KOTophle 

np11po.n;a YlIOPHO CKphIBaeT OT JIro.n;eii B KJIa.n;OBIJX aTOMlIoro 

TaK11e cnoco6IJ 6y.n;YT Haii)l;eHhl 06 9TOM YiKe coii'Iac YBepeHHO 11 

BlIOJIHe OOOCHoBaHIIO rOBopHT Y'leHhlO. JIro.n;H 1I0JIY'laT $aHTaCTH'Ie

CKHe IIOTOKH TepMOH.n;eplIoii 9nepnIH, HayqaTCH Henocpe.n;CTBeHHO 

npeBpam;aTb aTOMHYIO 9Heprmo B 3JIeKTpH'IeCKYIO, a 3aTeM .n;oOepYTCH 

H )l;O 9HeprHH aHH11r11JIHII,HH, CTOJIKlIyB JIOaMH .n;ByX aHT11no.n;OB 

Bem;eCTBO H aIITHBelI~eCTBO. llHTaTeJIb 6e3 Tpy.n;a MOII,eT HapHCOBaTb 

B CBoeM Bo06pameHHH, KaK lI3MeHHTCH, lIeY3uaBaeMo YJIY'lIIIHTCH 

mH3Hb, Kor.n;a HymHo oy.n;eT 3aOOTHTbCH He CTOJIbKO 0 TOM, n:aK .n;OO.bITb 

rmeprmo, CKOJIbKO 0 TOM, KaK HCUOJIh30BaTb ee. Ho KaK .n;OCTH'Ib 

noro? r.n;e KJIIO'I K 3HopreTH'IeCKOMY 1130011JI11IO? 

TaiiHaM11 np11pO)l;hl MomIIO OBJIa.n;eTb. If KJIIO'IOM, KOTOPhIii OTKPhl

BaeT COKpOBeHHhle )l;BepH, HBJIHIOTCH 3uaHHH. HymHo B cOBepIIIeHcTBe 

H .n;eTaJIbHO II03HaTb TOH'Iaiimyro CTPYKTYPY aTOMHoro H)l;pa, CHJI 11 

BIIyTpeHHHx 3aKoHoMepHOCTeii, KOTOP.bIe 3aKJIro'leHhl B HeM. If Thl

CH'IH yqeHhlx B pa3HhlX CTpaHax BHOBb CeJIH 3a HapT.bI, '1TOOIJ HpHHHTb 

yqacTHe B rpaH.n;H03HOM COCTH3aHHH '1eJIOBe'leCKOrO reHHH C Mory'lHMH 

CHJIaMH, oxpaHHIOm;lL\IH TaiiHhI npHpo.n;IJ. 

Tpy.n; $113HKOB, OTKphlBarom;HX HOBbIe H.n;epHhIe '1aCTH~hl, OOHa

pymHBaIOm;HX HOBhIe 3aKOHl,[, OBeHH pOMaHTHKoii. Ho BMeCTe C TeM 

3TO THmeJIhlii, KpOnOTJIHBhlii H BnOJIHe np03aH'IeCKHii TPY.n;, nOJIHbIH 

JIHmeHHii, CPhlBOB, HeCOIJBIIIHXCH Haf!em.n;. HYiI\HO npOH3BeCTH H 

OCMI,[CJIHTb )l;eCHTKH ThlCH'I H3MepeHHii, COTHH TbICH'I paC'IeTOB. 

HymHhI nOCTOHHHhle TBOp'leCKHe .n;HCKYCCHH H cnophl, HlITelICHBHIJii 

oOMelI HIWHMH H pe3YJIbTaTaMH paooT .n;JIH Toro, '1TOOhl c.n;eJIaTb 

l{am.n;hlii HOBhIii IIIar B n03HaHHH MaTepH11. CaM XO.n; 9Toro n03HaH11H 

Tpe6yeT nOCTOHHHoro 06'he.n;11HeHHH CHJI y'leHhlX. 

npeAIIOlHeHlle 6b1110 
CBOeBpeMeHHblM 

AeJIo OCJImRHHeTCH TeM, 'ITO .n;JIH nOCTaHOBKH OHbITOB He06xo.n;11MO, 

KaK :)TO 6hlJIO CKa3alIO BhlIIIe, )l;oporoe H O'leHb CJIOiI,HOe o6opy)l;O

BaHHe. C03AaTb ero Moa~eT )l;aJIeKO He KaH'.n;oe rOCY)l;apCTBO. IIoTpefi
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HOCTb B MaTeMaT1I'leCKHX paC'leTaX, K KOTOPIJ[M npHOeralOT q,lISlIKH, 

HaCTOJIbKO BOSpOCJIa, 1'1 paC'leThI 3TlI HaCTOJIbKO YCJIOmHlIJIHCb, 'lTO 

AJIH lIX BhInOJIHeHlIH nOTpeOOBaJIHCb MOm;HhIe B~HCJIHTeJIbHhIe ~eHT
P:hI, OCHam;eHHhIe HOBeHIJIHMH OhICTpO,ll;eHCTByrom;HMH 3JIeKTpOHHO

C'l9THhIMlI MamHHaMH. Bce 3TO aaTpY,ll;HHeT AJIH yqeHhIx MHOrHX 

CTpaH nYTb K OBJIa,ll;eHHIO BhICOTaMl'l H,ll;epHOH q,HaHKH. II03TOMY 

C OOJIbmHM O,ll;OOpeHHeM OhIJIO BCTpe'leHO npe,!l;JIOmeHlIe, C,ll;eJIaHHOe 

npaBHTeJIhCTBOM CCCP, 0 COS,ll;aHHH Mem,ll;YHapO,ll;HOrO HCCJIe,ll;OBaTeJIh

CKOrO ~eHTpa, B lWTOPOM OhI MOrJIH OO'Le,!l;lIHHTh CBOlI CHJIhI yqeHhIe 

paSJIlJqHhIX CTpaH, pemHBmHe nOCBHTlITb CeOH lISyqeHHIO OCHOBHhIX 

npOOJIeM H,ll;epHOH q,lISHKH. 

IIOJIHOMO'lHhIe npe,ll;CTaBHTeJIH CO~lIaJIlICTlJqeCKl'IX rOCY,ll;apCTB CO

OpaJIl'ICh B MOCKBe BeCHOH 1956 rO,ll;a, 'lTOOhI OOCY,ll;l'ITh aTO npe,ll;J10

menlIe. 26 MapTa 1956 rO,ll;a B KOHl{lepeH~-3aJle AKa,ll;eMlIlI naYK CCCP 

OhIJIO nO,!l;IJHCaHO CorJlamem[e 00 yqpem,ll;eHlIlI 06'Le,ll;lIHeHHOro Hn

CTHTYTa H,ll;epHhIX lICCJle,ll;OBaHHii. qJIeHaMH-Y'lpe,n;HTeJlHMH HOBoro 

HHCTHTYTa OhIJiH AJIOanlIH, BOJIrapHH, BeHrpHH, ,AeMoKpaTaqeCKaH 

PecnYOJlHKa BbeTHaM, repMaHCKaH ,AeMoKpaTlJqe()KaH PecnYOJllIKa, 

RlITaH, RopeHCKaH HapO,ll;Ho-,AeMoKpaTlI'leCKaH PecnYOJlHKa, MOH

rOJIlIH, IIOJlbma, PYMhIHlIH, CCCP H qexocJlOBaKHH. 

MOCKOBCX{JaM COBem;aHHeM e,ll;HHorJlaCHO OhIJia l'IaOpaHa ,ll;HpeK~HH 
OO'Le,ll;HHeHHOro HHCTlITYTa: ,!l;lIpeKTOp npoq,eccop,A. M. BJlOXlIH

D;eB (CCCP), BH~e-,ll;HpeKTOphI - npoq,eccop B. BO'I'Pyoa (qeXOCJIOBa

KHH) H npoq,eccop M. ,AaHhIm (IIOJlhma) 4). IIepBhIM nopyqeHHeM, 

KOTopoe ,ll;HpeKD;lIH nOJlyqHJIa OT COBem;aHHH IIOJlnOMO'1HhIX npe,ll;

CTaBlITeJIeH, O:hIJlO nO,ll;rOTOBlITh npoeKT Y CTaBa HOBoro lIHCTlITYTa. 

A r,ll;e paaMecTlITh OO'Le,ll;lIHeHHhIH lIHCTHTYT? BOT 3,ll;ech-TO O'1eHh 

nplIrO,!l;lIJiaCh ,AYOHa, CTaBmaH K TOMY BpeMeHlI rOpO,ll;OM, B KOTOPOM 

yme cym;ecTBOBaJilI ,ll;Ba OOJlhmHX lIHCTlITYTa AKa,ll;eMHH HaYK CCCP, 

OCHam;eH1IhIe nepBOKJlaCCH:hIMlI YCKopHTeJlHMlI, lIMeIOlD;lIe HalIOOJlee 

COBpeMeHnoe aKCneplIMeHTaJlhHOe OOOPY,ll;OBaHlIe II lllTaThI onhITHhIX 

COTPY,!l;lllIKOB. IIo COrJlameHHIO OT 26 MapTa 1956 rO,ll;a 3TlI ,ll;Ba lIH

CTlITYTa OhIJilI COBeTCKlIM npaBlITeJlhCTBOM nepe,ll;aHhI HOBOMY Me}I{,ll;Y

HapO,ll;HOMY lICCJle,ll;OBaTeJlhCKOMY ~eHTpy, '1TO 1I30aBBJIO ero OT ,ll;JIlI

TeJlhBOrO {(HYJleBOrO ~lIKJla». Em;e ohIl BMeCTO Toro, 'lTOOhI 5-6 J1eT 

C03,ll;aBaTh CBOH J1aOOpaToplIlI, MomBO OhIJIO HpHMO nplIcTynaTh 

K paOOTe. BnOCJle,ll;CTBlIlI OhIJilI nOCTpOeH:hI II HOBLIe J1aOOpaTopHH. 

Ho ,ll;Be J1aOOpaToplIlI, KOTophIe OhIJIlI nOJlY'1eHhI yme ((rOTOBLIMlI», 

em;e ,ll;OJlro OY,IJ;yT coxpaHHTh nepBeHCTBO B TOM orpOMHOM MlIPBOM 

HacTynJleHHlI, KOTopoe Be,ll;eTCH B ,AYOHe HO mlIpOqaHmeMY q,POHTY 

H,ll;epHOH q,HalIKlI. 

4) ,JJ;IlPCRTOP IIHcTIITyra HaOHpaeTCH CPOROM Ha Tpn rop;a, a BH1l;c-p;lIpeR
TOphI - Ha )J;Ba rop;a. 

OT pOHIReNItR 
AD apenOCTIt 

Ror,ll;a HlIcaJilICh aTlI CTPOKlI, OO'Le,ll;HHeHHLIH lIHCTlITYT H,ll;epHLIX 

lICCJle,ll;OBaHlIH nO,ll;omeJI K 10-J1eTHIO CO ,ll;HH ero yqpem,ll;eHlIH. TeHeph 

aTO ,ll;aBHO yme nplIaHaHHLIH MHPOBOD: HaYKOH H9pe,ll;OBOH lICCJle,ll;O

BaTeJlhCKlIH ~eHTp, nOBCe,ll;HeBHO BHOCHm;lIH CBOD: BKJla,ll; B HeaplIMyro 

lIlIP8.MlI,ll;Y qeJIOBeqeCKlIX aBanlIH. Ee BepmlIHa ,ll;aJlelW yXO,ll;lIT B aaoo

J1a'1Rble BLICOThI, 0 KOTOPLIX J11O,ll;1I Cpe,ll;BerO nOKOJleHlIH B ,ll;HlI CBoeH 

MOJIO,ll;OCTH MOrJllI TOJlhKO Me'1TaTh. 

OrJlH,ll;hIBaHCh Haaa,ll;, HeJlh3H He aaM9THTb, 'ITO HHCTlITYT qpeSBLI

qaHHO OLICTPO HpeO,ll;OJleJi MJla,ll;eH'leCKlIH neplIl;>,IJ;, lWTOPhIH nplI ,ll;PY

rlIX YCJlOBlIHX H9HsoemHO aaHHJI OLI rO,ll;hI. ¥me 'Iepea HeCKOJlbKO 

MeCHD;eB nocJle nO,!l;IJlIcaHHH MOCKOBCKoro COrJIameHHH B ,AYOHY 

CTaJIlI C'LeamaThCfI lIHOCTpaHHhIe Y'1eHhIe. BMeCTe CO CBOlIMlI COBeT

CKHMH KOJlJleraMl'[ OHlI nplIcTynlIJilI K aKCnepl'lMeHTaJIhHhIM 1I Teope

TaqeCKHM lICCJle,ll;OBaHlIHM. HOHOPh 1956 rO,ll;a OSHaMeHOBaJiCH onyo

J1HKOBaHlIeM nepBLIX HayqHhIx. paOOT HOBoro lIHCTlITYTa. 

B TO me BpeMH, cpasy nOCJIe OKOH'!aHlIH MOCKOBCKoro COBelD;aHlIH, 

,ll;lIpeKD;HH lIHCTlI'I'YTa 1I COS,ll;aHHaH elO KOMlICClIH nplIcTynlIJIlI K pas

paOOTKe nepBOHaqaJlhHOro npoeKTa Y CTaBa lIHCTlITYTa. ABTOPbI C'1aCT

J1lIBhI, 'ITO 1I lIM Y,ll;aJlOCh BHeCTlI CBOIO CKPOMHyro ,ll;OJlIO B aTY paOOTY· 

OCHOBHLIe nOJlOfReHlIH, KOTophIe ,ll;OJlmHLI OhIJilI BOHTlI B YCTaB, 

CO,ll;epmaJilICh B caMOM TeKCTe COrJlameHlIH 0 C03,ll;aHlIlI lIHCTlITYTa. 

TeM He MeHee, HOCKOJlhKY aTO OhIJIO COBepmeHHO HeOO~Hoe Mem,ll;Y

HapO,ll;HOe yqpem,ll;elme, q,OpMlIpOBaHlIe Y CTaBa TaKme HBlIJlOCb ,ll;eJIOM 

HeOOLI'lHhIM 1I TPY,ll;RbIM. BOJlhHIYIO HOMOm;b COCTaBlITeJUIM HepBOHa

qaJIhHOrO HpoeKTa Y CTaBa OKaaaJl lISBeCTHhIH COBeTCKHH CHe~lIaJllICT 
B OOJIaCTlI Mem,ll;YHapO,ll;HOrO HpaBa npoq,eccop BceBOJlO,ll; HlIKOJIaeBlI'l 

,AYPAeHeBCKHii. 
IIpoeKT, eCTeCTBeHHO, nO,ll;BeprCH SHaqlITeJlhHoii: nepepaOOTKe 1I 

B ceHTHope 1956 rO,ll;a OhIJi npe,ll;CTaBJleH Ha paCCMOTpeHlIe nepBOH 

ceCClIlI ROMlITeTa IIOJlHOMO'1HhIX npe,ll;CTaBHTeJleii: 12 npaBlITeJlhCTB, 

coopaBmeHcH B ,AyoHe. TOMY, HTO SaXOTeJl OhI nO,ll;pOOHee o:maHO

MlIThCH C YCTaBoM, MLI nopeKOMeH,IJ;yeM H3yqlITh nO,!l;JIlIBHhIH TeKCT 

aToro ,ll;OKYMeHTa, a TaKme CneD;lIaJlbHhIe paOOTLI 5). 3,ll;ech me MhI 

JIlImh O'1eHh KpaTKo ooplIcyeM OCHOBHhIe nOJIOmeHlIH Y CTaBa. 

IJ,eJIH lIHcTlITYTa onpe,ll;eJIeHhI CTaTbeH 'leTBepToH: 

{(... ooeCneqeHlIe COBMeCTHoro npOBe,ll;eHHH TeOpeTlI'leCRlIX 1'1 3K

cneplIMeHTaJlhHLIX HCCJle,ll;OBaHlIii: B OOJlaCTlI H,ll;epHOiI <pHSHKlI y'1e

HhIMlI rocY,ll;apCTB - '1JIeHOB lIHcTlITYTa; 

CO,ll;eHCTBlIe pasBHTHIO H,ll;epHOiI q,lISlIKlI B rocY,ll;apCTBax '1J1eHaX 

lIHcTHTYTa nYTeM oOMeHa onhITOM 1I ,ll;OCTlImeHlIHMlI B npOBe,ll;eHlIlI 

TeopeTlI'leCKlIX 1'1 aKcneplIMeHTaJlhHhIX lICCJIe,ll;OBaHlIiI; 

5) CM., nanpnMCp, M. M. JIe6ep;eHRo, «CoBeTcRoe rocyp;apcTBo H npaBo», 
.M 2, 1957 r., CTp. 116; A. M. PbllKOB, «OO'be,D;lIHcnmJH nHCTHTyr H.u;epm.rx HC
Mep;oBann:.ii» (cnpaBRa). Ha.u;. repMaHcKoii ARa.u;eMIIH HayK, BCp.nHH, 1958 r. 
(na PYCCROM H anr.nnHCROM H8hIRax). CM. TaKlKe CHOCRY Ha CTp. 8. 
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MOCROBCROE COBEIIJ;AHIIE 23 AIIPEJIH 1956 rO,!l;A. 
IIO,!l;IIIICAHIIE COrJIAIDEHIIH OE YQPElli,!l;EHIIII 
OB'bE,!l;IIHEHHOrO IIHCTIITYTA H,!l;EPHbIX IIC
CJIE,!l;OBAHlIll. 

OCEHbIO 1956 rO,!l;A B .n:YBHE COCTOHJIOCb IIEPBOE 
3ACE,!l;AHIIE ROMW!'ETA IIOJIHOMOqHbIX IIPE,!l;CTABII
TEJIEll IIPABIITEJIhCTB CTPAH - yqACTHIIL( OE'bE,!l;II
HEHHOrO IIHCTIITYTA H,!l;EPHhIX HCCJIEllOBAHlIll. 
EbIJI IIPIIHHT YCTAB IIHCTIITYTA. HA CHIIMRE! IIPE3II
lllIYM 3ACEllAHIIH. CTOHT - IIOJIHOMOQHbIll IIPElla; CTABIITEJIh CCCP B U gJIABCRlIll II lll1PERTOP 
UHCTIITYTAI ll. II. BJIOXIIHL(EB.I~ 

\J') 

~ 

llI1PERL(IIH OBchEllIIHEHHOrO I1HCTIITYTA HllEPHbIX 
IICCJIEllOBAHlIll, II3BPAHHAH 23 AIIPEJIH 1956 rOllA: 
lllIPERTOP IIHCTIITYTA IIPO<l>ECCOP ll. II. EJIOXIIHL(EB 
(B L(EHTPE), BIIL(E-llUPERTOP IIPO<l>ECCOP M. llAHbIID 
(CJIEBA) II IIPO<l>ECCOP B. BOTPYBA. 

, ~ 

,'-Y- VTTHO-TF."J"HP'!'}N"CKA 0' 
• J:.. .... i'\.~ ""1 .-' .... '" " ..l..::.~ I..il"J 
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lJ,HPEKI(HH HHC'rHTYTA, H3liPAHHAH B HHBAPE 1965 I'O,!l;A. CJIBBA HAIIPA· 
BO: B1Il~E·,!l;HPEKTOPhI HHCTHTYTA IIPO<l>ECCOP 8, <l>EHbBErn (BEHI'PHH),IIPO. 
<l>ECCOP H. YJIEI'JIA (q}<~XOCJIOBAKHH), ,!l;HPEHTOP HHCTHTYTA AI(A,!l;EMMK 
H. H. BormIKlBOB, A,!l;MHJIHCTPATHBHhLA: ,!l;HPEI(TOP B. H. CEPrImHIW. 

IIOMepmaHHe CBH3H C 3aHHTepeCOBaHHbIMH HaUHOHaJIbHLIMH H 

MemAYHapOAHbIMM HayqHO-HCCJIOAOBaTeJIbClUIMH H APyrHMH opraHH

3aUMHMH B AeJIe pa3BHTHH HJJ:OPHOH CPII3HRH II H3hlCRaHHH HOB.hIX 

B03MonmOCTeH MHpHoro npHMeHeHHH aTOMHOH ;meprIIII; 

co,n;ei1CTBHe BceCTopOIlHeMY pa3BHTHIO TBOpqeCIUIX CIIOCOOHOCTeH 

HayqHO-IICCJI eAO BaTeJIhCKHX RalJ,pOB rocYJJ:aPCTB -qJIeHOB HHCTHTYTa ••• » 

J1I06aH CTpaHa MGrHeT 6hlTb IIpHHHTa B qUCJIO qJIeHOB 06'beAH

HeHlwro HHCTUTYTa, eCJIU oua 3aHBHT 0 CBoeM nplt3HaHllH CorJIarne

HHH 0 C03p;aIUIH HHCTHTYTa II ero YCTaBa. ,lJ.JIH npl1eMa He06xOAHMO 

pernemre 60JlblliIIHCTBa rOCYJJ:apCTB - 'IJIeHOB IlHCTIiTYTa. 

Cpep;CTBa na AeHTeJIbHOCTb HHCTHTYTa H CTpOJITeJIbCTBO oro HOBhIX 

JIa60paTopHH 06pa3YIOTCH H3 CYMM, BHecelUIhlX rOCYJJ:apCTBaMH

qJIeHaMH B COOTBeTCTBHH co lliIWJIOlr HX i~OJIeBOrO yqaCTHH B OGlI~HX 
pacxoJJ:ax. B 3aBHCHMOCTH OT cpHllaHCOBbIX BOHMonmocTeii: rocYJJ:a PCTB

QJIeHOll pa3MepLI B3HOCOB IWJIeGJIIOTCH 01' 'IHcro CI1MBOJIH'IeCRIIX CYMM 

(0,05 %) i~O AeCHTIWB npoueHTOB. B3HOC CCCP COCTaBJIHeT IIO'ITI1 50 %. 
PacxoAhI Ha COAep}KaHIIO ropoJ~a, rJ~e mHBYT COTpYJJ:HIIlm IIHCTI1TYTa, 

npHUHJIO Ha ce6H 110JIHOCTbIO COBeTcHoe npaBIITeJIhCTBO. 

Bco rOCYAapCTlla -qJIeHhl O(hei~HHoHuoro I1HCTHTYTa paBHonpaBHhI, 

B Bonpocax ynpaBJIOHIIH IIHCTIITYTOM H y'IaCTIIH B ero HayqHoiI AeH

TOJIbHOCT1L Pa3Mophl qJIeHCHIIX BanOCOB no B.1HIHIOT Ha npaBocnocoG

HOCTb II JJ:eecnocoGnocTb. 

B COOTBeTCTBlIli C OCIIOBHhlMH HanpaBJIeHHHMl1 cOBpeMeHHoiT HJJ:Op

HOH CPltalIKII B HHCTHTYTe HMClOTCH CJIeJJ:YIOII(IIe .1aGopaToplIII 6) 

6) IIo CBOliM MacIDTafiaM H KO.lIIl'IeCTBY COTpYAIImwB Kallill.aR Jl3 :nux ;Ia
60paTopllii paSHa llHCTlITYTY B 05hl'IHO~1 IIOHUMamll1 :noro CJIOBa. 
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.TIABOPATOPHII HHCTHTYTA Boar.JIABJIHIOT naBEC'rHbIE Y'IEHbIE (CJrEBA 
HATIPABO): 'TJ1EH·KOPPECIIOHlJ,F;HT AH CCCP lJ,. H. BJIOXIIHI(EB, lJJU:H·KOP
PECIIOH.Il:EHT AU CCCP H. M. <l>PAHK, ITPO<DECCOP B. II . .1J.rKEJIEII~B qJIEH
KOPPECIIOH.Il:EHT AH CCCP r. H. <DJmpoB. AHAi~EMIIHl~:» HFtS@P.• 

nepeqlICJI HeMhle 3JJ:OCb B nopHJJ:Re XpOHOJIOrHII IIX B03HIIKIIOBeHHH: 

JT aoopaTopIIH HAepHhlX IIpOOJIeM, J1aGopaToplIH BhlCORl1X ::mepnrH, 

J1aoopaTopHH TeopeTH'IeCROH CPIl3 rmlI, J1aGopaTopHH HeHTpOHHOll 

cplI3lIIm, J1aGopaTopHH Hl~epHJJIX peaRI~IIM:, BJJl'IHCJIIITOJlhHhllI I~eHTp. 
Y CTaB AOIIYClmeT B03MomHOCTh IIHMeHeHIIH CoeTClBa JIaOOpaTopHii, 

eCJIH :no 6YAeT IIPOJJ:IIRTOBaHO rrOHBJIelIIleM HOBhIX RpyrrHhlx IWyq

HhIX HanpaBJIOIIIIH. 

IIhaThl COTPYAHIIKOB HllCTIITYTa 

AaH rOCYAapCTB, HBJIHlOII(HXCH ero 

BsaHMHOCTII ;~onycKaC'reH paOOTa II 

CTpaH. 

• 

HOMIIJIeRTYIOTCH H3 'IIICJIa rpalli

'IJIenaMII. OAHaRO Ha YCJIOBIlHX 

HHCTH'l'YTO H Y1lCHbIX lIa APynfX 

[ 

23 CeIITHGpH 1956 rOJJ:a COCTOHJICH Topa,eCTBeHHhlii aRT rrO~IIlIca
HIIH Y CT1:1Ba npe~CTaBIITeJIHMlI 12 IIpaBHTeJIhCTB. HHCTIITYT nOJIY'IIJl 

CllOIO HOHCTIITY~IIIO. C TOX nop npOlliJIO MIIoro JIeT. YCIIelliHO BhIIIO<'I

HeHhl nOpBhI.H II BTOpoif nHTIIJreTlIl1e IIJIaHhI paSBlITHH OG"e~IIHennoro 
HHcTIITyra. BCTYIIHJIH II eTpoit HOBhlC HOBHfJ,aUIIhIe ,)KCrrOpHMeHTaJIhUhlO 

YCTanoBKII. 3UltTIlITeJIhUO paCllillpl1JIHCb IIlTaThl lIayqUhIX paOOTIlIIKOB. 

lIHCJIO paOOTltlOII(IIX B ,lJ.youe y'WUhIX 1I3 3apyoeffiHhix eTpaH-Y'lacTHII~ 
rrpeBblCIIJIO 'IlIC.JIO y,elIhlx 1I3 CTpHHbl MecTolIpeGhIBaHIlH IiHCTIITYTa, 

T. o. lIa CCCP. MnorHe y,euhIe, IIpopaOOTHBllllIe B )),y6ue 110 HOCKOJIb

I_Y JleT, B03BpaTHJIlICb na pO):(HHY, 060rltU~eHlIh!o ~eHIIhlM OlIhTTOM. 

HaYQUhIO TPYAhl, BhlIIOJIHelIHhW B 06"ep;HIIeIIHOM IIHCTHTYTe, HBIl;UlCh 

UCHHhIM BKJIafJ,OM B MlIpOByIO nltYl\y. H,1,elI, nOC.T£YffillBilllIe OCHOBOii 

p;JIH coa;~anHH 11 HCTHTYTa, GJleCTHII(O BOIIJIOTUJIlICh B 'KH3lIh. 

http:Kallill.aR


nepBbl1i MaRK 

OEllIHli BHn CHHXPO· 
ll,HRJlO'l'POHA. 

BepHeMCJI Tenepb K caMoMy HallaJIY HCTOPHH ropona HaYKH. 

ECJIH BHOBb npHoerHYTb K cpaBHeHInO JI,n;epHoii <pH3Hlnf C aCTpOHO

MHell:, TO MOlliHO CKa:laTL, liTO B IWIIII;e TPHJJ;IWTbIX H HallaJIe COpO

KOBhlX ro,n;OB HalIlero BeKa <pHaHKH OKa3aJIHCb B TaKOM lliC nOJIOmeHHH, 

B KaKOM OhlJIH aCTpOHOMhl B anoxy H300pCTeHHJI TeJleCKona. 

H3 BalliHell:nIIlX HHCTpYMeHTOB, C nOMOllIbIO KOToporo y'ICHhIC MOrJIH 

npOHHKaTb B rJIYOHHhl BellIeCTBa, ObIJ! YCKOPHTCJIb aapJIlliCHIIhIX lIa

CTHll,. OnHaKO «KJIaCCHlICCKHe» ll,HKJIOTPOHhl K TOMY BpeMCHH HC'Iep

naJHf CBOH BoaMOlliHOCTH, He BbIXOnHBlIlHe aa HpeJJ;eJIbI "hrr" ........ 

HHaKHX ;meprHll:. I10JIYlIeIlHC YCKopeIIHhlX lIaCTHll, BbICOKHX 

npOTHBOpellHJIO CaMOll: npHpOne ll,HKJIOTpOHa. 

Ho HMeHHO B OOJIaCTH BhlCOKHX SIIeprHll: CJIeJJ;OBaJIO npOBeCTH 

OnhlThl, naIOllIHe OTBeThl Ha MnorHe BalliHLIe BOHPOChl, KOTOPhlX 

CTaHOBHJIOCb Bce OOJIbme H OOJILme. 

ROHell, nepHOnY TynHKa, JJ;JIHBmeMYCJI nO'ITH 10 JIeT, OWl nOJIO

llieH B 1944 ronY, Korna COBeTCKHll: B. H. BeKCJIep OTKPhlJI 

TaK HaahlBaeMhlll: npHIIll,Hn aBTol{laaHpoBKH lIacTRD; B n;HKJIHlIeCKRX 

yCKopHTeJIJIx. (rOnOM n03llie aHaJIOrHllIIhIll: npHHIJ;Hn npel~JIo.H{HJI 
aMepHKaHCKHll: <pRaRK MaK-MHJIJIaH. BnOCJIenCTBHH ooa YlIeHhlx aa 
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STO OTKpbITHe OLIJ!H ynocToeHhl npeMHH «ATOM ,n;JIJI MHpa», YlIpem,n;CH

Hoii B CIIlA.) 
ECJIH rOBopHTb CXeMaTH'IeClnf (a lIaM H B na.T[bHeiiIlIeM npH,n;eTCJI 

npHoeraTb K TaKOMY MeTO,n;y, nOHFfTHOMY H HenOCBJIllIeHIIOMY lIHTa

Temo) , TO npHHIJ;Hn aBTO<paaHpOBKH CBOJJ;HTCFf K CJIe,n;YIOllIeMY. 8JIeK

TpH'IeCKOe HOJIe H3MeHJIeTCJI TaKHM oopaaOM, liTO 'IaCTUD;hI, ,n;BHlRY

llIHeCJI B KaMepe, KaK ObI caMH OHpe,n;eJIJIIOT CBOIO cynJ>6y. Te H3 

HHX, KOTopble «aaMeIlIKaJIMCh», npOXOnJI MHMO YCKOpJIIOIn;ero aJIeKTpO

,n;a, nOJIyqaIOT nOBhImeHHhlii HMnyJIbC H oJIarOnapJI aTOMY ,n;orOHJIIOT 

CBOUX cOOpaTheB. A Te 'IaCTHI~bT, KOTOphlM YAaJIOCb 3a6elfmTb Bne

peA, OI<aahIBaIOTCJI Y YCKopJIIOllIero aJIeKTpOna B TOT MOMeHT, Kor,n;a 

HMllyJILC ellIe cpaBHHTeJILHO MaJI. ;'ho aaMenJIJIeT CKOPOCTb He D Mepy 

paaOTHaBTIIHXCJI TlaCTHIJ;, npHBOAJI ee H B aTOM CJIY'Iae K HopMe. 

npHHI~HH aBTO<paaHpOBKH JIHKBHgupOBaJI, Kaaa.T[OCb, HenpeogOJIHMhle 

TpYAHOCTH. TeHepb MellThl ylIeHbIx 0 rHraHTCKHX YCKopHTeJIJIX CTa

IIODHJIMCb OOJIee peaJIhHhIMH. 

PaaYMeeTCJI, D ,n;eiiCTBHTeJIhHOCTH Bce aTO 

,lJ,ocTaTO'lHO CKaaaTh, liTO CKOPOCTb lIaCTHI~, 
SHeprHll, npHOJIHffiaeTCJI K CKOPOCTH CDeTa. 

aHallHTeJIbHO CJIOiI{Hee. 

HaHHhlX ,n;o BhlCOKHX 

B 60JIbmoii CTeHeHU 
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orrpep;eJIHeT HCOOXOP;MMYIO OhlCTPOTY M TO'!HOCTh H3MCnCnMJI ynpaB

JIJIIO~CrO 3JICKTPH'1CCKOrO nOJIJI. 

Ho qlH3HKOB H IfHmCnepOB HC McnyraJUI TPYP;HOCTH. fJIamIOC -

OhIJI YKa3an nYTh, CJIOMaHa nperpap;a. ,I{a, npCp;CTOJIJIO C03p;aTb CO

BCpmeHHO HOBhle, HeOMBaJIbIe no CBORM MaCIIlTaOaM II TO'1HOCTH Ma

lliIIHhI. II POp;CTOJI,rrO, B qaCTIlOCTII, <ma XOP;Y) pa3pelliIHb PHP; CO

BepllieHHO HOBbIX TcopCTWIeC!,MX II IIlla,OlwpHhTX BorrpOCOB B OOJIaCTII 

3JIeKTpOHHKU, 3JIOKTpOToxmmu, TeXHIIHII BhTCOKoro BaI;:YYMll. ,I{a.ffie 

nopep; apXIITelnopaMII II CTpOlITeJIHMlI B03HlIl\aJIlf HOBhIe, U P;OBOJIbHO 

CJIO.ffiHhle, npOOJICMhl, Tal, 1,aK K 31~aHIIHM P;JIH TaKlfX YCKopUTOJIeil: 

rrpe,rI,'bHBJIHJIUCh BeChMa BhlCOIHlC TpeOOBaHlIH. 

BaHlHoe peWeHlte 

COBeTCKOC npaBlITeJlbCTBO, KOTopoe Bcerp;a HPOHBJIJIJIO orpOMIlYIO 

o pa3BHTHH nepep;oBoii HaYKlf, nplfHfIJIO pelIIeHlfO 0 C03P;UIlHlI 

nepBoro COBCTCKoro CIIHXpOI~UKJIOTpOf!a, paCC'IlITaHHoro ua yCKope

HHe '1aCTHI~ P;O :-lHCprHtl, BO MHoro paa IlpOBOCXOP;H~lfX P;OCTl1TIIYThIe 

paHec. no POlliCHlfIO npaBMTOJlbCTBa HOBbTH YCIWPlITOJIh p;OJllI,CH Oh1Jl 

BCTyrrHTh B CTpoiI B KOHI~C 19lt9 rOI~a. (,I{MI '1'01'0, '1TOOhl HOJIHOCThIO 

OI~OIIlITb 3IIa'lCHlIO tlTOrO mara, nyntHO BcrrOMHlITh, 'ITO B TC rOAb1 

COBCTCHafI CTpaHa rrOpCn;I1BaJIa orpOMHbIC Tpyp;HOCTH nOCJIOBOOIIIIOro 

OHIt obillIt nepBblll1t 

,I{JIH pcmcHlIH rrpOOJICM, CBH3<lHHbIX C c03AaHMoM IIOBOrO yCKo

pMTCJIJI, B I1HCTIfTYTO aToMHoii ::mcpnnr AHllACMlIH naYH CCCP, py

IWBOP;UMOM aIWAel\HlKOM In. B. 1{ypqaTOBbIMI, OhIJI c03p;aH crrC~l1aJlh
Hhlii OTp;eJI BO rJIaBe C M. f. MeTIJ;CpJIIWBbIM. B nepBbIe rOAbl CY~CCT
BOBaHHH 3Toro OTACJIa B Hero BX01~lfJlH B. II. ,I{mOJIeIlOB (3aMeCTl1TeJIh 

no HayqnhIM BonpocaM), IA. B. qCCTIlOJII (rJIaBHhIH IlHmencp), E. JI. 

rpHropbeB, IA. A. PeYTI, E. M. 3aMOJIOp;'1IHWB, lB. C. RUThIllieBI, 

R. 11. TapaKalloB, H. 11. <DPOJIOB, A. A. KpomHI, C. H. lOPOB, 

H. II. EOraqCB, A. r. BllxpaMoeB, a TaH.ffiC rpyrrrra CTYP;CIITOB

P;HIIJIOMH111WB: B. II. ,I{Ml1TpHeBCHHii, A. E. I1rHuTeHKo, r. 11. Cc

JIHBaHOB, JI. M. COpOHO. (Tenepb 3TH ObIBIIIHC CTYP;CHThl CTamI 

H3BeCTHhIMH Y'1CHhIMH.) 
MbI Cne~HaJlhHO rrepC'UICJIHJIII 3ACCb Tal{ MHoro HMCH rrOTOMY, 

'ITO 3Ta UCOOJIbmllJI rpynna JII01~efr H na'JaJIa CBOCH p;eJITCJIbHOCTbIO 

HCTOPIIIO ,I{yOHb!. Co MHorHMH lfa HHX 'lHTaTeJIb e~e BCTPOT11TCH 

Ha nOeJIep;yIOIl~I1X 

B 1948 rop;y Ha aTOMHOTI aHOprllH OhIJI 

C031~aH qlHmra.1J :nora HIICTIITYTa. 

nOJIJleKTHB Y'1CHhIX 11 l1HmCnepOB tPHJIHaJIa, 1I0JIyqHBmerO rrpaBa 

JIaOOpaTopHH, p;aJI tPH3wlCeRoc oooeHoBaH11c YCIwpHTeJIH II yqacT

BOBaJI B paooTc no COCTaBJle.,IUlIO npoeKTa HOBOi! aTOMlloii l\IamHHhI, 

PYIWBOll.H.1J eo 3anYCKOM. l\fhl rOBopHM «Y'IaCTBOBaJI» nOTOMY, 'ITO 

3Ta orpOl\lHaH pllOOTa UIl1pOKOrO rrpOtPlIJIH nOTpc60na.1Jll HOJIJIeKTIIB

HhIX YCIfJIHil: MHorHX HCCJICi-\OnaTCJlhCKHX yqpCm)~CHHn. Cpemr Y'1aeT

InmOB 3'1'011 paooTbl oAlla lIa BCAy~IIX pOJIci! npllmqJIClRaJIa COTPYP;

HUKHl\I PaAHOTCXIIH'fCCIWrO HHCl'HTYTa (A. JI. J\hIIII~, 1I. X. HeBHm

111.11. I1BaHoBI, B. M. JIynYJIOBUll,pyrlIc) HKoncTpYIHopcKoro 

6IOpO (IA. B. EtPpeM()H/, E. r. Ro!>rap, H. A. MOIIOC30H, 11. <D. MaJIhI

mCB, M. A. fameB, H. C. CTpCJIhI~OB If p;pYrIre). 

npCl~CTOHJIO H3I'OTOBH1'b If CMOHTHPOBUTh C 60JIbmoii TO'lHOCThlO 

HcoI)IBaJIbTC 1I0 CBOHM pa3MepaM MarHHT H BaKYYMHYIO KaMepy yCIW

pHTOJIH, MO~Hhre lIeTOqnHKH aJIOHTpOrrlITaIIHH II p;pyrIIc YUI1HllJIhHhIC 

3T1!MII paoo1'aMH PYKOBOAHJI 3UMOCTHTeJlb MHlIHeTpa 

tlJIe1{TporrpOMhIlIIJICHIlOCTII CCCP K. H. Me~epHlwB. MHoro 3HeprlIH, 

3IIaUHii H. TaJIaHTa BJlOmHJIH B C03p;aHlIe OCHOBHblX. arpcraToB 

TeJIJI paOO'lHe H HH:H{eHCphI 3aBop;a «3JIeKTpOCHJIa) HMenll C. 

pOBll. B C03p;aHHII MalIIHHbI npHHHJIH aKTHBHOC yqaCTHC KOJIJICKTlIBhI 

aaBop;OB «CeBKaOeJlh», HMCH11 lliAclHoBa, «3JICKTponYJIh'f». 

OrHIt CpeAIt 
lIeCOB It OOIlOT 

lITaK, aa l~OJIO B3HJIlICh CMeJIbIe, aHcprWIHbIC, 3IIaIOII~He JIIOP;H, 

JIIOAl1 cOBeTcKoii 3aKaJIKH, ,nrTyaHaeTbI eBocro p;CJra. 3THM yme B ca

MOM Ha'1aJIe 6bIJI orrpell,CJIeH ycrrcx. 

BhlCTP.bIMH TeMIIal\UI BeJIOCh coopymemre OCnOBHbIX JIa60paTOp

H.bIX aAamrii H iI>IIJIbIX AOMOB naY'lHOrO ropOAIW. PYKOBOP;HJI BceM}! 

:HIIMH paOOTaMH OP;I1H 113 OIl.bI1'HCihlIIIX CTpOHTCJleH KpynHhlx 

OO'bCKTOB IA. II. JlcnIIJIOB.1 lliH'rcm[ ,I{YOHbI HHHor:~a nc aaOYAYT 

TpYll,OBOrO repOHaMa ncpBbIX CTpOHTeJIeii, IWTOPhlC, CCTeCTBeHHO, 

He pacrrOJIaraJIlf Torp;a TOH MoryqeH TeXHHKoii, IWTopaH 

B HamH p;HII. MeCTa, rp;e rrpCp;CTOHJIO B03BeCTH 3;U;llHHH, 

JIO'leHbI H 'laCTH'1HO allTOnJICIIhI BOnOH. 3TO OhIJI I~OBOJIbHO pCAHHfI 

eJIyqaH: no CTpOllTeJIbHOii nJIO~llp;KC C3ll,HJIH lIa ... JIOp;Hax. 

He 3aoyp;YT CTUpOmHJIhl II anOIle}! C03ll,aHIIH I'JIaBHOrO Hopnyea 

ClIlIXpO~HI{JIOTpOHa, KOI'll,a OhIJlO YJIOa,CHO 20 ThICH'! KYOOMCTPOB 

OCTOHll. B erKUThIC CPOKH, npH HeOJlllrOnpHHTHhlX YCJIOBIfHX ObTJIO 

B03Bcp;ono ap;alIl1e OO'bOMOM 70 ThIGH'I KyoIllIecKHx MCTpOB. BblcoTa 

oro MaCCIIBHhTX CTCH p;OCTlIraJra 35 MeTpOB, TOJI~lIHa 6cToHHoro rro

TOJIRU 2 MOTPOB, a oO~Hii: BCC nepCKphTTIIH npCBbIlliaJI 10 TbICH'! 

TOHH. JIPH paapcmcmm TpYP;lIciITTTIIX npOOJICM CTpOHTeJIbHorO HC

liyccTBa OJICCTJI~e npOHBl1JICH TaJIaIIT Ha'IaJlhllIIKa CTPOlITC.JIbcTBa 

A. II. JlerrlIJIOBa, rJlaBHoro JIHmeHepa In. M. EHcIOHoBal. 
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OJJ;HMK}l;I>I B KOHI~e ,lWKaOpH 1948 rOJJ;a, H0'1 hID , npH TPHJJ;IWTH

rpaJJ;YCHOM MOpOae 1'1 CHllhHOM BeTpe aaropellaCh OnallYOKa TOllhKO 

'ITO aaOCTOHHpOBallHl.IX TPH}~IWTHCeMHMeTpOBhlX cpepM nepeKphlTHH, 

KamJJ;aH H3 KOTOPhlX BeCHT 800 TOllll. KaaaJIOCh, HeMHHyeM oOBall. 

OH Mor Ohl llaJJ;Ollro saJJ;epmaTh paooThl. Ho repOHSM CTpOHTellell: 
nooeJJ;HJI CTHXHID. 3JJ;aHHe ObWO cnaceHO. 

OJJ;Ha Ha Ba}KlleHITIHX t[aCTeH CHHXpO~HKJIOTpOHa ero rpaH-

JJ;HoaHbIH MarHHT, BecH~HH 7 ThlCH'l TOHH. Ha KamJJ;OM Ha JJ;BYX no

llIDCOB MorYT CBOOOAHO paSMeCTHThCH aBTOMOOHJIh «Bollrm> 1'1 JJ;Ba 

«MocKBHt[m). IIPH orpOMHhlX paaMopax MarHHTa K MOllTamy ero 

npeJJ;'hHBllHllHCh BbICOKHO TpeooBaHHH. ,l1;ocTaTO'lHO CKasaTb, 'ITO 

nOrpeITIHOCTh B YCTaHOBKe nOllIDCOB, HMeBIIIHX TorAa UHTHMeTpOBhlH 

AHaMeTp, He MOrlla npeBhlITIaTh OJJ;HOll: JJ;eCHTOH AOllH MlmmIMeTpa. 

(BnOCllOJJ;CTBHH AHaMeTp nOllIDCOB Ohill JJ;OBeJJ;eH AO 6 MeTpoB.) OOMOTKM 

3llCKTpOMarHlITa, HMeID~He JJ;HaMeTp 12 MeTpon, coaJJ;aBamICh Ha 

MeCTC. Mhl HaSOBeM SAeCh e~e OJJ;HY ~HcpPY, AaID~YID lleKOTopoe 

npeJJ;CTaBlleHHe 0 MaCITITaOaX YCKOPHTCllH: npH MOHTamc ero 3Hepro

CHCTeM, a TaKme YCTP0ll:CTB CHrllallHaa~HH H ynpaBlleHHH OhlllO yllO

meHO llOqTH 500 KHJIOMeTpOB Kaoemr. 

lIarHIlY-BenllHaH 

Bamllhlll: MOMelIT B HCTOPHH COSAaHHH YCKopHTellH HacTynHll 

B 14 'laCOB 27 anpemr 1949 rOJJ;a. Hat[allHch HcnhlTaHHH 3lleKTpo

MarHHTa, CHCTOM ynpaBJleHlnr H salll,HThI. HHKorJJ;a JJ;O 3Toro t[ellOBeK 

He AaBall TOK B CTOllh OOllbITIOH MarHHT. OrpOMHaH 3HeprHH, nOTpeo

llHeMaH MarHHTOM, TpeOOBalla HCKllIDt[HTellhHoro onhlTa, aHaHHH, 

OCTOPOiKHOCTH. JIIDoaH OllllOlllllOCTh Morlla llpHBeCTH K KaTaCTpocpe. 

McnhlTaHHH, KOTOPbIMH PYKOBOJJ;HJI npocpeccop ,l1;. B. EcppeMOB, 

npOIllllH ycneITIHO. B MeTpOBOM aaaope MemJJ;Y llOJIIOCaMH MarHlITa 

OhlllO nOJIY'lCHO MarHHTHoe nOlle HanpHmeHHOCThID OKOJIO 15 ThICHt[ 

3pCTeJJ;. (K 18 MaH npH HcnhlTaHHH 3lleKTpOMarHHTa BMeCTe C Ba

KYYMHOH KaMepOll: MarHHTHoe nOlle OhlllO JJ;OBeJJ;ellO JJ;O 22 ThlCH'I 

3pcTeJJ;.) aHeprIlH, 3anacellHaH B 3lleKTpOMarllHTe, Ohllla CTOllh Be

JIHKa, 'ITO 'lepe3 10 MHHYT nOClle OTKllIDt[eHHH renepaTopa nHTaIIHH 

B oOMoTKax MarHHTa npoJJ;omI{all ~HPKYllHpoBaTh TOK B lleCKOllhKO 

COT aMnep. 

,l1;llH Toro, 'lTOObI 'lHTaTellH, lIe HBllHID~MeCH CnC~HaJIIICTaMH, 
nOllY'lMllH npeJJ;CTaBllelIHe 0 CHJIe MarHHTa CHHXpOI~MImOTpOHa, pac

CKameM 0 ABYX CllY'laHX, (<BHlIOBHHKOM» KOTOPhlX OH Ohlll. KaK-TO 

paa MOllOAOll: paOOt[HH, nOCllHH B PYKax HOOOJII)llOH ,meKTpOABH

raTeJlh, jUellaH COKpaTHTh nyTh, CllMllKOM npHOllHaHllCH K MarlIHTY. 

BJJ;Pyr OH nO'lYBCTBOBall, 'ITO KaKaH-TO CHlla BHa'lalle MOAllOHHO, 

a nOTOM Bce OhlCTpee nOTa~lma oro B CTOPOlIY. K C'laCTbID, BCKope 

OH nepOCTall OOPOTLCH H ycnell BhlnYCTHTh 1'13 PYH MOTOP, HOTOPhlH 
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TYT me Ohlll paaOHT MO~UhIM YJJ;apOM 0 MarHHT. «/RepTBOH» BToporo 

CJIY'IaH CTaJI paOOTHHK nOjKapHOll: oxpaUhl, KOToporo MarHHT nOJJ;Ta

~Hll K ceoe H JJ;Ollro l~OpmaJI. 3a npHCTerHYThlH K llOHCY TOllOp. 

BnepBble B Mllpe 

qTOOhl OOllert[IITh JJ;BlImeHlIe 'IaCTIII~ BHYTPII KaMephl YCKopHTellH, 

IIMeID~e:ll: OO'heM KOMHaThl, lleOOXOJJ;IIMO 6hL'I0 coaJJ;aTh B aToll: KaMepe 

BhlCOKIIH BaKYYM. ,l1;JIH aToro rpYlllla COTPYJJ;HHKOB YKpaHllCKoro 

CPU3HKO-TOXIlIIt[eCKoro IIHCTIITYTa nOJJ; PYIWBO)WTBOM IL ,l1;. CIIHellb

llHKOBa coaJJ;alla MO~Hhle BhlCOKOBaKYYMllhlO HaCOChl. B TO BpeMH 

BnepBbW B MlIpe 7) Ohllla JJ;OCTHrHYTa peKopJJ;HaH CKOPOCTb OTKat[l{lI 

B03JJ;yxa - 45 ThlCHt[ llHTpOB B ceKYHJJ;Y. 

YPYAHbl1t SHsaMeH 

Upocpeccop B. II. ,l1;mellelloB, HhlHC JJ;lIpeKTOp JIa6opaToplIlI 

HAepHhlX npOOJIeM, BcnOMIIHaH BpeMeHa coaJJ;aUIIH yCKopHTellH, pac

CKa3hlBaCT: 

- B aBrYCTe 1949 rOJJ;a HaITI KOJIJIeKTIIB BaHll Ha ce6H 06J13a

TellhCTBO aanYCTIITh MaITIIIHY K CPOKY, YKaaaHHoMY HpaBIITellhCTBOM 

(KoHe~ 1949 ro)j,a). OO'heM pa60T, KOTophle OCTaBallOCb BhlnOllHHTb, 

Ka:3allOCh, npeBblIlIall 'IellOBet[eCRlIe B03MomHOCTII. Ol~HaKo aHTY

:3Ha:3M, BaaHMuaH nOMO~h, TBopt[eCKaH IIHII~lIaTMBa, ~aplIBITIlIe B 

CllameHHOM KOlllleKTHBe HaY'lHhIX COTPYJJ;HMKOB, IIHmeHopOB, pa60

'lIIX, MOHTamHlmOB, cTpolITelleii, pa60t[IIH JJ;ellh KOTOPhIX 6hlll, RaR 

npaBlIllO, OOllhITIe 12 qaCOB, nplIBellH H TOMY, qTO yme K ROH~Y 1l0H6pJ1 

Ha'IallHCh KOMnlleKCllhle IIcnhlTaHIIJ1 CHCTeMhI. 14 JJ;eKa6pH 1949 rOJJ;a 

CHHXpOI~HHllOTpOH II KOlllleKTIIB ero CO:3JJ;aTelleH CJJ;allH «roCYAapCTBeu

HhlH aK3aMelI»: YCKopHTellh Hat[aJI pa60TaTh. BhWH nOllyqeHhI nepBble 

JJ;eiiTpoHbI (Hl~pa JJ;eHTepuH - TJ1mOllOrO H:30TOna BOJJ;0polJ,a), YCKopeH

llhlO JJ;O aHeprHH 280 MlillllHOIlOB 3ll0KTPOHOBOllbT. aTIIM OhlJIO nOllO

meHO nat[allO C03JJ;aHIIJ1 B CCCP HOBOH nayqIIOH 06llaCTH - ,mcneplI

MeHTaJIhIIOH CPH3HKH BbICOKIIX 3ncprHH. 

BOJIhITIaH rpynna Y'IeHbIX cnat[alla aa CO:3JJ;aHIIe YCIwpIITeJIH, 

a 3aTeM :3a npOBeJJ;CIIlIe Ha HeM BamIIhlX cpM:3MqeCIUIX MCCllCJJ;OBaHIIll: 

ObL'Ia narpamJJ;ena fOCYJJ;apCTBeHHhlMM npeMMHMII II OPAeHaMII Co

BeTCKoro COIDaa. 

B KOHI~e 1950 rOJJ;a CMUXPOIWKllOTPOH 6hlll llepeBeJJ;eIl B pCn{lIM 

YCKopelllIH llPOTOHOB JJ;O aHcprmI 480 1lfa6 (MIIJIJIHOIlOB 3lleKTpOllO

BOllhT). CaMbIll: KPynHblii YCKopHTellh B CllA YCKOPHll TorJJ;a 

7) ABTOphI aapaHee ll3BHHJllOTCH 3a HeKOTopoe CTHJUICTH'IeCKOe op;Hoo6pa
3Ile, HO II Cl1JlY 06'beKTllBHblX npH'Il1H, rOBopfl 0 npOIIIJlOM II HaCTOJHIl,eM )J;y6
liM, llM eIIl,e MHoro pa3 nplJp;eTCfI ynoTpeUJIJITh CJlOlla «BlIepBbIe B lIIlipe». 
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npOTOUhl ,!l;0 ::IuepnUI 340 MaB. B TO BpeMH CJl Y'i au:, KOnW COBeT

CRaH naYKa H TeXUHKa nooeni:,!l;a.rrH B MUPHOM CopOBliOBamm C aMe

6hlJlH He CTOJlL 'IaCThl. 

rOl~Y CHHXpO~HKJlOTpOH OhlJl peKOHCTpyupoBaH. )1.HaMeTp 

nOJlIOCOB ero MarHHTa yneJlHlfllJICR lW 6 MeTpOB, a ::IUeprUR YCIWPH

eMhlX npOTOHOB 6wla ,!l;OnO,!l;OllH ;~o 680 .MaB. EhIJlH pelIlOHhI H )~pyr.l1e 
TpYiJ,Bble HaY'rHbIe U TOXHHlJOCKHe np06JleMhl. 8TO OTKPblJlO B03MOii,

HOCTh lVUI npOBel~eHUR oc06ollllo TOII1HIX II CJlOii-\HbIX ::lRCnepUMoHTOB. 

B 1H54 rOIlY ~yoHoHClmll: <p.I1JlHaJl MUcTHTYTa aToMHoH tlHOpr.l1U 

6bIJl npeoopa30naH B J1HCTHTYT H,!l;epHhlX np06JleM ARa,!l;eMIIH HayH 

CCCP, a n 1H56 ro,!l;Y MnCT.I1TYT R,!l;epHbIX npOOJIeM CTaJl nopnol,. 

,!l;eiicTBYIOII\eii JlaoopaTopuofI 06'Le,!l;IIHeHHoro UlICTIITYTa R,!l;epHblX IIC

cJlelwnaUlIii H rrOJlyqlIJl lIa3BUHHe JIaoopaTopH.I1 lI,!l;OPIIbIX np06JleM. 

)1.upeKTopoM :nori JlaOOpaTopfm CTaJl npo<pcccop B. II. )1.iReJIOnoB. 

Tpa,..." .... 
na60paTOp.... 

KOJlJletaUB YlJenbIX, pa60lflIx II IIHfl,eHcpOB JlaoopaToplI1I R!1;ep

HbIX np06JICM BbJIWBaJl aaMCqaTeJlbHbIe Tpa,!l;U~UII, BOCXOi~.HIl\.I1C H 

TPY,!l;HbTM rogaM ee CTaIIOBJleHHR. Oc06enHo HHTeHCHBno l1CCJIC,!l;O

BaTeJlLCIUfC paooThI U Jla60paTOpl1H B ~CJlOM HalJaJlU paaBIIBUTl)CH 

cpaay rrOCJle opralIU3a~UII 06'bCP;IIUCHHoro unCTIITYTa .fqepHblx IIC

cJle,!l;oBauHIL a,~ecb rrpOBoAoIlO aHaqlITCJlbHOC IWJll1llCCTBO BaiRHhIX U 

aKTyaJlbHbIX ,lRClIepHMeHTOII, lIBUBIIIHXClI CYIl\CCTBCHHbIM BRJl UllOM 

B MOJlO,!l;YIO, HO MHorOOOelI\aIOTI\YIO HaYI{Y - <pH31IJ{Y BhlCORIIX tlHep

TIIii:. MllOTHe H3 ::ITIIX IICCJlej\OBaHItH nopan<UIOT CMCJlOCTf>IO, OCTpO

Y?fIIeM U opIIrIIHaJlLHOCThIO 3aMbICJla, 113HIl\CCTBOM, CBepXBbICOHOH 

TOllHOCTbIO. 

o RACPHbIX CH.'1aX, HaY'lHYIO 3IIa

lfHMOCTh, nOJIYlleHhl 

<pU3lHW-MaTeMaTIIlfeCKHX HaYI{ E. M. 

B uccJlClwnanIIHX B3aHMOACHCTBIIH HeHTpOHOB C HCIITpOHaMH u npo

TouaMII npII BbICOKHX :mcprIlHx. 8KcncpHMCHTaMil B. II. )1.JI{CJlCnOBa, 

II. cPo EpMOJlOBa, M. <DpHMJla II ,!l;PYTl'IX, BblIlOJlHeHHhIMII B nOCJleA

HHe TO,!l;hl, BHeCCH Ollenb ~CHHbIH BKJlaA B HaY'lCHlIe APYTOH RaHmOH 

npOOJleMbl MIIKpOMlIpa: YlJCHhle C03,!l;aIOT II HaYlJaIOT COBepmCHHO HOBbIH 

BII,!l; MaTepll1l TaK Ha3LIBacMoe MIO-BCU\CCTBO (:no aTOMhI II MOJle

KYJIbI, B IWTOPbIX ::lJl8I{TPOHbl 3aMeHeHbT lJ,PyrIIMH lJaCTII~aMlf

MIO-M8aouaMII). 

rpynna ,JJ;OKTopa <pJ1:aIlKO-MaTeMaTIIlleCKHX HaYJ{ 10. )1.. lIPOKOIII

KlIlIa OTRphIJla OCOOblH BIIA paCnall,a nO.'10mUTeJlhHhlX nll-MeaOHOB, 

panec IIIIIWM He Ha6JlI01\aBIIIIIHCH. 8TOMY HeOOJlhiliOMY KOJlJI8KTIIBY 

yqeIIbIX Y,JJ;aJlOCb no6e/IIfTh TPY,JJ;HOCTII, KOTOPbIC paHee Ka3a.lIlfCb 

uenpco,JJ;OJlIIMbIMII. 0plIrHHaJIhUaH II Hco6b1lJaHHO TOlfHaH annapwfypa, 

npoMemYTKII 

BpeMculI B n8CJ{OJlhI{() l~eCHTIIMIIJlJIIIapi\lIlllX C8KYHl\bI. EblJlO 

Hc06xOl~HMO C HeBepOHTIIOII lJYTKOCThIO perIIcTpllpOBaTh HBJleHIIR, 

2() 

B 8TOM 3,JJ;A· 
HHII B 1949 roo 
,JJ;Y HA'IAJl PA
EOTATb Cl1H
XPOUIU\JlO· 
'l'POH. 'l'Or,JJ;A 
8TO EbIJl CA· 
Mblf[ MO~HbIf[ 
II MIIPE YCI{o· 
PIITEJlJ,. 
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3HCIIBWIIMEHTAJIbHbln 3AJI CIIHXPOIl,HHJIOTPOIlA. MOmHAJI BB;TOHHAJI c'rEHA OT,nEJIITET 3AJI 0'1' YCHOPIITEJIJI. 3,nECb B CTPorOM IIOPJI,nRE C Bbl· 
COHOn I'EOMETPH1:J.ECHOH TO'UIOCTbIO I1A TPACCAX IIY1:J.HOB YCHOPBCHHhIX 1:J.AC'l'IIIl, PA3MEmEHA AIIIIAPATYPA. 



'mx <l>PAliTHmEH JIErAP (CJIEBA) H A. <l>. lIHCAPEB PA3
PABATbIBAJOT rA30PA3PH,l.1,HYIO HAMgPY Honoro HUlA. 

yqACTHHHH COBETCHO-PY
MbIHCHOH H C C JI E.IJ: 0 n A
TEJIbCHOH rpYIIlIbI. AII
IIAPATYPA OBgCfIE'lHR
mAR YCIIEX 3HCfIEPHMEH· 
TOB, BbWA H3rOTOBJIEHA 
B BYXAPECTE H .IJ:YBHt~. 

JI!ETPOBAR llY3hIPhHOlLt;.H 

I1POIIAHOBAH .KAl\1EPA. 

Y llY.'IhTA - HAY'IHbIlt 

COTPYJ~HI1H B. B. <l>JIHrHH. 
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XOJIO,!J;lfJIbHAH YCTAHOBHA B. C. HE· 
rAHOBA IfCIIOJIbaYETCH ,D;JIH OII.bITOB 
C nOJIHPIfaOBAHHbIMIf qACTHI~AMIf. 

OHA CIIOCOBHA HAH YrO,D;HO ,D;OJIro 
IIO,D;,D;EPlRHBATb TEMnEPATYPY. BJIVl3
HYID H ABCOJIIDTHOMY HYJIID. 

KOTOPbW IIO,ll;aBJIHJIHCb q,OHOM, IIpeBOCXO,ll;HrqVlM VlX B MVlJIJIVlap,ll;hl 

paa. i.ho OTKphlTHe HBHJIOCb ~eHHhlM BIOTa,ll;OM B TeopllIo cJIa6hlX 

BaaHMO,ll;eiicTBVlii H,ll;epHhlX "IaCTVlI~, VlaYl.IalOrqyIO TOHIme VI IIO'lTH 

HeYJIOBVIMbIe CVlJIbI H aaKoHoMcpHOCTH. 

XOPOIIIO HaBCCTHhI Y'leHblM Bcero MHpa aaMeqaTeJIbHhle nCCJIC,ll;OBa

HIIfI aKa,ll;CMHKa BpYHO IIoHTeKopBo, KacalOrqVleCH caMhlX yr~VlBVl1'CJIb
HbIX H,ll;CpHhlX 'laC1'lI~ HeiiTpHHO. 8TH nCCJIC,ll;OBaHHH nplfHCCJIU 

CBOCMY aBTOpy JICHlfHCKYlO IIPCMVlIO. BJICCT1nI~e IIO,ll;TBCP,ll;IWHCb ::lKcne

pUMcHTaMu BhlBOl~hI B. IIOHTeKopBO 0 cyrqecTBoDaHuH ,ll;BYX BH,!l.OB 

neiiTplfHO: :JJICKTpOHHoro H MIO-MeaOHHoro. npe,ll;JIOmeHHhle HM om.r

Thl 6hlJIH BIIOCJIe,ll;CTBHn YClIeIUHO IIPOBC,ll;CIIbI D llIBeii~aplfH II D CllIA. 

IIepBl>LC «aB1'Orpaq,hli) MIDOHHoro HeiiTpIIHO IIOJlyqeHhl B .n.y6HC 

B. II()l{TeKOpBO, P. CYJIfIeBhlM, 10. rn:epoaKOBhlM H ,ll;PyrHMII B onhI

Tax no 3aXBaTY MID-MeBOHOB B re.T(VlH-TpH, ,ll;OKaablBaIOrqllx TOiH,ll;eCT

BCHHOCTb BBaIlMO,ll;ciiCTBHii MroOlIa II ::meKTpona. 

00 VlHTCPCCHCiiIIIHX :JKClIepHMCHTax, npOBe,ll;CHlIhIX B. C. EBCC

eBbIM, (fl. RUJIbOHlIrepoM, M. llIuMl.JaKoM, q,uBulm rOBopHT, Kal, 

o HcomlIl~aHIIOM IIpOphlBe q,polITa !rCOplIlI IIa O,ll;HOM lIB ce Y'laCTHOB, 

HaaaBIIICMCH IICahlOJIeMbIM. 

CraJilI KJIaCCH'leCKHMVI lICCJIC,ll;OBaIIHH, npoBciWlIlIhlC rPYlIlIoii 

,ll;OKTOpa q,uaUKO-MaTeMaTlI'IeCKVlX HaYK 10. M. RaaapUHOBa, no q,a

aOBoMY aHaJIHay HYKJIOH-nYKJIOHHhlX BaaUMO,ll;eiicTBlIH VI HeKOTophlM 

Baal1MO,ll;eiicTBHHM nU-McaOH HYlqIOH. OHII ,ll;aIDT CBe,ll;eHlIH, HynUIbIe 

,ll;JIH IIOIIUMaHUH aaKOHOB mlIalIVi MUKpOMHpa. 

Ban\HhlC aalWIIOMepHOCTU BO B3alIMO,ll;ciiCTBUU npOTOHOB U POlli

,ll;CIIVIVI MeaOHOB yc:raHOBJIeHbI HaY'lHhlMH rpYlIlIaMlI IIpoq,CCCOpOB 

M. r. McrqepmwBa, M. C. ROaO,ll;aeBa VI l\aHIW,ll;aTa q,uaUKO-MaTeMa

TVIl.JeCKI:1X HaYK JI. M. COpOIW. 

OKaaaJIOCb, 'ITO KaK OY,!l.TO ObI UC'leprraBIIIaH ce6H MCTO,ll;uKa 

H,ll;epHhlx q,OTOElMYJIbClIii B pylmx OCTPOYMHhlX U TOHHVlX ElKClIepVlMeH

TaTopoB MOi!,CT IIpVlHOCUTb HCmKU,ll;aHHO HpKUC peaYJIbTaThI. 8TO 

,ll;oKaaaJIa rpynna B. M. CU,ll;OpOBa, OTKpbIBIIIaH HOBOC HBJICHlIC 

,ll;BoiiHOii ncpCaapH,ll;KH IIU-IIJIlOC- II IIH-MIIHyc-MeaoHoB. Ral{ OlliU

,ll;aIOT, 31'0 OTKpblTVle MOllieT IIOBJIe'lb aa c060ii U ,ll;pyrlIe CIOPIIPlI

ahl, HanplIMcp, oonapYllieHuc TaK naabIBaeMblX HCOlliH,ll;anHI,[X 

H,ll;Cp. 

B JIaoopaToplfH H,ll;epHhlx IIpOOJIeM rpyrrlIa y'lCHhlX IIO,ll; pyKOBOl1,

CTBOM IIpoq,eccopa B. II. .n.MlITPVlcBCKoro paapa6aTbIBaCT IIpOeKThl 

YClwpUTeJIeii HOBhlX BlIIWB. MO,ll;CJlb O,ll;HOrO Via lIUX 6hlJIa YClIeIIIHo 

aalIyrqcHa B .n.yOHC B 1959 ro,ll;y. 8TO 6hlJI IIepBblll B Mllpe IJ,UKJIOTPOII 

C IIpocTpaHcTBcHHOii Baplla~ucii MarnVlTHoro IIOJIH. IIpeHMy~ccTBOM 
YCKopVlTCJIeii TaKoro TlIlIa HBJIHCTCH B03MomHOC1'b IIOJIY'ICHIIH O'leHb 

OOJIbIIIUX TOKOB YCKopHeMhIX 'laCTU~, a TaK,hC Me30HOB, HymIIblx 

q,1131:1KaM ,ll;JIH HOBbIX UCCJIe)].OBaHuii MUKpOMllpa. Ha,ll; npOCKTOM 

TaIwro YCKopHTeJIH, IIOJIY'lUBIIIerO naaDalIVie «MeaOHHOH q,aopUKH», 

B JIa60paTOpl:11I H,ll;CpHbIX IIp06JIeM paooTaeT 60JIbIIIOii KOJIJICKTVlB 

Y'IeHblX BO rJlaBe C B. n . .n.fl,c.1JCnOBbIM, B. II • .n.MVlTpJIeBCKIlM II 

B. 11:. 3aMOJIO,ll;l.JIlKOBbIM. 
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Y'IeHhIe H HHJfWHephI JIa60paTOpHH HAepHLIX Hpo6JIeM BcerAa 

OTJIHlIaJIHCb 60JIhIDOH H306peTaTeJIhHOcThro HO 'IaCTH MeTOAHRH .pH-

3H'IeCKHX 3RCHepHMeHTOB. HeB03MOiItHO nepe'IHCJIHTb BCe HOBHHRH, 

nOHBHBIDHeCH 3AeCb, MHOrHe H3 KOTOPhIX 6hICTPO nOJIY'IHJIH npH3Ha

HHe .pH3HROB AaJIeRO 3a npeAeJIaMH ,ll;y6HhI. BOT Bcero JIHmb HeCROJIb

KO HpHMepoB. MOJIO)],OH Y'IeHhIH A. A. THnKHH (mum AOKTOP 

.pH3HKO-MaTeMaTH'IeCRHX HaYK, 3aMeCTHTeJIh iwpeKTopa JIa60puopHH) 

RBJlHeTCR H300peTaTeJIeM rOAOCKOnH'leCKHX cHCTeM, COCTOHII1,HX H3 

C'IeT'IHKOB reiirepa - MroJIJIepa, C HMnYJIbCHhIM mlTalIHeM. Ero 

KOJIJlera AOKTOP .pH3HKO-MaTeMaTHlWCRHX HaYK H TaKiKe 3aMeCTHTeJIh 

)],HpeKTopa JIa60paTopIH1 npo.peccop JI. II. JIanHAYC ObIJl nepsI:JM, 

KTO npeAJIOiKHJI HCnOJIh30BaTh B 31,cnepHMeHTax a.p(peKT BaSHJIOBa 

qepeHKOBa. Teneph, nOpoHTHO, HeT IIH OAHOH KPY~IHOH :H\CnepHMeIl

TaJIhHOH JIa60paTOpHH, H3Y'IaroIl1,eii .pH3HKY 3JIeMeIlTapHhIx 'IaCTHU;, 

rAe He npUMenHJIUCh 6hl C'IeT'IIIKU, OCHOBaHHhIe fia aTOM a.p.peKTO. 

OH iKe npeAJIOiKIIJI II3yqHTh II BnepBble BhInOJIHHJI paC'IeThI no pR,l.!Y 

M9."IOHIIbIX H nYKJIOHHhIX peaKU;IIH. lIB aTHX paC'IeTOB C OC060H 

np03pa'iHOCThlO CJIe,l.!QBaJIH BaH{HhIe BhIBOAhI 0 Xllpalnepe BBaHMO

)],eHCTBIIH MHKpO'IaCTUU;. 

l1epBaH B ,ll;y6He MaIDIIHa ,Il;JIH aBTOMaTWleCKoro npOCMOTpa CHHM

KOB C nY3hIphKOBhIX KaMep COBAaHa B JIa60paTopIIII HAepUhIX npOOJIeM 

no,l.! PYKOBOACTBOM C. M. KOpeII'IeHKO. IlepBaH CTpUMepnaH HCKpO

BaH KaMepa (npunu;unuaJIJ,no HOBhI}1 a.p.peKTUBHhIH IIHCTPYMeHT) 

CTPOUTCH TaKH{e B ~nOH JIa60paTopIIII nOA PYKOBO)],CTBOM 10. A. J::qep

6aKoBa. CBepXTO'IHhIe npII60phI AJIH II3MepeHHH CIIJIhHhlX MarHIIT

HhIX nOJIeH CJIOiKHOH KOH.purypal~uII pa3paOOTaJI BlJepBhIe 10. H. ,ll;e

lIIICOB. A yl'k eCJIU rOBopUTh 0 MOlIl,lIOM BTopmeHIIu aJIeKTpOIHIKIf B 

MeToAImy aKClIepIIMelITa, TO HeJIb3H YMOJI'laTh 0 aaCJIyrax IWJIJIeK

TIIBa UIIiI\eHepOB, B03rJIaBJIHeMOrO A. H. CmraeBhlM. 110)l,'IepKHeM 

BaiI\HOCTh UCCJIeAOBalmiI, HpOBe)l,eHHhIX B JIa60paTopIIH B nOCJIe,rvme 

rO)],N IIoA PYKOBOACTllOM KaHAHAaToB .pII3HKo-MaTeMaTU'IeCl<UX HaYI' 

B. II. ,ll;aHHJIOBa H H. B. EH'IeBII'Ia. IIx pa60ThI npUBeJIII K BOCh

MUKpaTHoMY YBeJIHlIenUIO TOKa YCKopeHHhIX npOTOHoB CIIHXP0U;UKJIOT

POJ:Ia, 6JIarOAapH 'IeMY 3TOT YCKopUTeJIh YiKe B TO'IeHHe 'IeTLIpeX JIeT 

3anUMaeT no TOKY nY'II'll HopBoe MeCTO B MHpe cpeAu Mamun CBoero 

lI:JIaCca. 

Pa3BIITIIe .pU3UKH HAeT TaK 6hICTPO, 'ITO, lIOCOMHeHHO, O'ieIlh 

CROPO yqonLIe ,ll;y61IhI BHeCYT eIl1,e MIloro 6JIeCTHII1,UX AOIIOJIHeHUH 

B 3TY rJIaBY H B )l,pyrue rJIaBhI HaIDeH lnIUrII. 

TpeBOJHHb.e CMrHaJ1b. 
He aaaBy..aT 

OAnOM U3 HarJIHAnhIX HJIJIrocTpau;uH ohIcTporo pa3BuTuR OO'ben;U

ueHHoro UHcTlITYTa HAepHhIx lICCJIeAOBaHlIH HBJIHeTCH IIplIMep, 0 RO

TOPOM MhI CeH'IaC paccRameM. 

IloRa aTa KHlIra rOTOBlIJlaCb R 1I3AaHlIro, B JIa60paTopIIlI HAep-

HhIX IIp06JleM B031HfK eIl1,e O)],HU OTI'1;eJI - H/~epUOH CIIeRTpOCROIIlIII II 

paAIIoxIIMHU. ,ll;JIR Hero llI.ICTPOIIJIlI OOJIhIllOe II YAOOHoe 3 AaHIIe, 

B ROTOPOM Mor 6I.l pa3MOCTHThCH KpYIIHhIii COBpeMeHHblH UHCTHTYT. 

II nOCIWJIhHY B ne'IaTU 06 aTOM nO'ITU HH'IerO He COOOlIl,aJIOCb, MI.I 

pemUJIII HeMHoro OTOllTU OT paHee npUHHTOll CTPYHTYPhI KHHru H 

paCCRa3aTb 0 TOM, 'ITO CII:pbIBaeTCH 3a CTeHaMH HOBoro lWMa • 

• 
00 aTOM 3n;aHHU Y}Ke Hec:nOJIhIW JIeT Me'lTaJIU mlIBYII1,IIe B ,ll;y6

He .pU3UJ<U U XUMHlUI COBeTCKoro Coro3a, PYMI.IHUH, BOJIrapUH, 

110JIbITIU, r,ll;p, IIeXOCJIOBaHUU U )],PyrHx COU;lIaJIUCTU'leCKHX CTpan. 

Ero HCTOPHH - eIl1,e O,l.!lIH IIpHMep 6parCHoro Melli)],YHapOAHoro CO

TpYAHlIqeCTlla y'IeHhIX. 
l1pe~KAe Bcero, AOM He TaR IIPOCT, KaR RameTCH. MHoro 

MOllieT 6hITb, HOlJeH, EMeCTe H IIOOp;lIHO'IKe AO MeJIh'IaiinlUX 

IIPOAYMLIBliJIU ero npoeliT Te, RTO TeIIeph 3ACCb pa60TaeT. 

I1epeA COCTa13HTeJIHMlI npoeRTa CTOHJIU Tor)],a TPYI~HI.Ie IIpO

6JleMLI. 3AaHue AOJDHHO 6hlTb npIIClIOCOOJIeHO H paooTe C BhICOHHMH 

ypOBHHMH paAHO!l.KTUBHOCTU, B COTHU pa3 npeBI.lrnaroIl1,uMu ypOBIIU 

aKTHBHOCTH UCTO'IHHKOB, 06LI'lHO lICIIOJIb3ye¥hIx B JIaOOpaTopuHx. 

HymHo ObIJIO rapaHTHpoBaTb nOJIHYlO oe30nacHocTb )],JIH 3AoPOBbR 

JIroAeii, UCKJIIO'IRTb B03MonmOCTh pal\lIOaHTUBHoro 3arpR3HeHlIH aT

Moc.pephI U TeppIITopUH. 
3Aech y)],a'IHO pernenr,T np06JleMhl 3aII\UThl JIroAe:it, O'IUCTKU B03

Ayxa, YAaJIeHUH OTXOAOB U MI!orHe lwynm TPYAHbJe HHmeUepHbIe 

BOnpOChI. A IIOJIbCHUe TOBapHIIl,U pa3pa60TaJIH II U3rOTOBUJIlf oooPY

AOBanHe, cOBpeMeuHYro, YAOOHYIO U KpacHBYro Me6eJIb. 

JIa60paTopHH OCHaIl1,ena MIIorlfMU cOBpeMeHHhIMH IIpHoopaMlf U 

YCTaHOBKaMU. HanpuMep, B Ha'IaJIe 1965 rOAa 31~eCb BBeAeH B 

CTBHe HOBhIM, c03AanaBITIIlHCH no)], PYKOBOACTBOM B. C. ,ll;J:IieJIeIIOBa 

aJIb.pa-CIIeIUpOrpa.p. B Iwnu;e noro iKe rOAa Ha HeM COBeTCHIIMH 

.pHau:naMH K. rpOMOHbIM, B. qYMHHhlM U OOJIrapCKlIM .pH3HHOM 

lli. llieJleBhIM BhIIIOJlHeHO IIepBoe lICCJIeAOBanue. OHO cpa3Y me npII

HeCJIO naYKe HOBoe OTHpbITUe. 3aMe'laTeJIeH U caM IIPIl60p: TOJIbKO 

0AUH aJIn.pa-cneKTporpa.p B MHpe (OH naXO)],HTCH B MOCH:Be) MOllieT 

cpaBHuTbCH C )],y6HeHc:noii YCTanOBKOH lIO CBeTOCHJIe, pa3peIDaroIl1,eiI 

CIIoc06HOCTH, YHUBepca.lIbnOCTH. 
Pa60Ta C BeIl1,eCTBaMU, OOJIal\aroIl1,HMlI BhICOKOH pa)],uoaRTHB

HOCTLro, npoBOAIITCH 3a HenpOHIfll.aeMhIMU CTeHaMH TRjI{eJIhIX Hma.pOB, 

CUHro~UX CHemJIOl1 6eJIIl;JHOII, a OnaCHI.Ie OlIepal~HH C BHPTY03HOH 

TO'IHOCThro BhIHOJIURlOT BMeCTO PYH. 'IeJIOBeKa l\eIIHUe CT3JIhHbIe H3Jlh

U;LI MauunYJIHTOpOB. 
B KalliAoi:i KOMHaTe 3Toro AOMa, He3aBUCHMO OT ee Ha3Ha'ielIHH, 

IIPIITUHJIUCh 'Iyn:lIe II1,ynaJIhl~bl aBTOMaTH'leCKHX A031IMeTpOE, neIIpe

PbIBliO nepe)l,arolIl,HX CEOro UH.popMau;uro Ha Il,eHTpaJIbHbIii IIYJIhT. 

CJIyqUCh l{m,aH-Hu6YAb HenpeABUAeHHaH uenpURTHOCTh B JIro60M 

nOMeIl1,eIIUU - U nplIOOphI nOAHHMYT TpeBory, Ba3ByqlIT cupeHa, 
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OlIhlTHhl.0: CTERJIO,l:t;YB A. H. HHROJIAEB 
llEPE,l:t;AJI TA.0:HhI CBOEI'O ~TOHHOI'O MA
GTEPCTBA MOJlO,l:t;OMY MOHI'OJIY MAI'CAPy 
OCCOPhIHY. BEPHYBllII1Ch. HA PO,l:t;I1HY, 
OCCOPhlH ,l:t;EJIAET "" TEn"~Pb CJIOffiHhl~l 
CTEHJIHHHhIE lIPHBOPhI ,!.t;JIH MOHI'OJIL· 
CHHX Y'jEHhIX. 

lIPEI~H3I'IOHHM.0: MAI'nI'ITHhI.0: AJIhcI>A
ClIEHTPOI'PAcI> OT,l:t;JWA H,l:t;EPHO.0: ClIER· 
TPOCHOlIHH I'I PA,l:t;HOXHMlfH - O,l:t;HA H3 
,l:t;BYX JIY'JlIlliX B MHPE YCTAHOBOH lIO· 
,l:t;OBHOI'O THIIA. BOJII'APCRHl1: YlJEHhH1 
ffiEJIlO ffiEJllm (CJIEBA) II B. I'. lJYMIIH 
OTRPhIJIlf TOHHYlO CTPYHTYPY AJII,cI>A
ClIEHTPOB JIEI'RHX B.,l:t;EP. :JTOl1: PABOTO.0: 
PYHOBO.r~HJI HAlJAJIhHHH OT,l:t;EJIA H,!.t;EP· 
HO.0: ClIERTPOCROlIHlf H PA,l:t;lfOXHMlfl1 
H. H. I'POMOB. 

I'AMMA-ClIEHTPOCROlIH'1 ECHHE HCCJIE,l:t;OBAHHH 
lIPOBO,l:t;HT HAytIHhII'I COTPY,l:t;IU1H lUliTBAH 
,l:t;EMETEP H HHffiEHEP l1ETPEHE AMBPO, lIPH
EXABIUIIE B AYEHY H3 BEHI'PIlII. 



CTAPIIHffl: HAY'IHblfl: 
GOTPY,UHHK rEPXAP,U 
Jl.iY3HOJJb (r,Up) M PYKO
BO,UHTEJJb OT,UEJJA 
n,UEPHOfI CITEltTPOCKO. 
ITlm K. H. l'POMOB B 
3AJJE rAMMA-CITEKTPO
CKomnr HABJJlO,UAIOT 
:3A XO,UOM 3KCITEPIi. 
MEHTA. 

CYITPYl'H <l>EPEHUltA II 
<l>EP~~nu MOJJHAP OR
CYJR,UAIOT CO GBOHlII 
COBETCHHlII TOBAPH
IIIEM B. A. XA.JJKHHbIl\I 
(CI1PABA) ITJJAH DKCITE
PUMEHTA. 

HMPE MAXYHKA 11 KAH
,Un,UAT <I)H3HKO-MATE
lIiATIfTIECKJIX lTAYlt TH
ROP <f)Elmm (B~:HrplUf) 

ITOJJY'lHJJU HHTEPEC· 
HbIE Cng,UEHlIH OR AJJb· 
<l>A-PACITA,UE PE,UH03E
MEJJI,HbIX. 3JJElIfEHTOB 
(HliiIUIllfl: CHIIMOH). 



3amrYTCH CDrnaJIbllhle JlaMIThl lla IIYJlbTe D B KOMHaTe, rj~e IIOBbICDJICH 

ypOBeHb aKTDBllOCTD, D B ROpDT\Ope, HU,n; eo T\BepHMH... BIIpO'IeM, 

3HalOm;De JIIO,n;D rOBopHT, 'ITO TaKHe Bem;H HUH60JIee BepOHTIIhl 

B RHHO, a 3,n;eCb CT\eJIaHO Bce ne06XOT\HMOe T\JIH Toro, 'ITo6hl TpeBom

HaH CDrHaJIH3a~HH OCTaBaJIaCb Bcero JIHIDb e~e OT\HHM cpe,n;CTBOM 

CTpaXOBKH. OOOPY)],OBaHDe HaCTOJlbKO na,Il;eifmO, lITO 3BY'IaTb <lTDM 

CHrHUJIaM el~Ba JID IIpHgeTCH. 

ceit...ac Bbl yaHaeTe, 
...TO aAeCb AenalOT 

lJHcTOTa... DOTORD CBeTa... fJIHH~eBble IIJIUCTMKOBhle IIOJIhl•.• 

CJIOmHbIe IIPMOOPbT C pa3HOQBeTHhlMH JIaMIIO'IRaMH M Mepl~alOm;HMH 
<lRpaHaMH OCI~HJIJIOrpa<pOB... qeM 3anMMalOTcH X03HeBa ;:)Toro 

Hag BXO)J;OM MbI IIPO'IJIM cTporYlo 'IepllYIO Ta6JID'IKY: «OT,n;eJI H,n;ep

HOH cIIeKTpocKOIIHD JI pagDOXDMDH». lho 3TH CJlOBa 0603Uat IaIOT? 

PagDOXDMDH D3Y'IaeT O'Iellb MaJlble ROJID'IeCTBa Be~eCTBa, Ror,n;a 

OO'DeKT HCCJle,n;OBaHHH COCTaBJIHeT C'IMTaHHl>Te e,n;HlID~l>I aTOMOB. 

OObI'IllO <lTO pa,n;MoaKTHBllbW BelI~eCTBa, IWTopbIe cpaBHlneJIbIlO 6bICT

pO paCIIa,Il;aIOTCH. OenOBllaH I~eJIb PUT\IWXHMHH cIIoc06cTBOBaTb 

IIOCTPOeJlHlO TeopHH llTOMHOl'O H)]'pa, KOTopaH IIOKa em;e ,n;aJleKa OT 

COBeplliOHCTBU. Ho, IlOMMMO BKJIalIU II «'IHCTYIO lIaYKY», pa,Il;HOXHMHH 

,Il;aJIa yme Om;YTHMbIH «BhlXO,Il;)} l~JIH <lKOHOMHKH H TeXHHKM MHorHX 

CTpaH. B 3lla'lHTeJlbHOH CTeIIeHlI eH 06H3ana CBOHMH YCIIeXClMH H,n;ep

HaH 31IepreTHKCl. JiI TaKOH MDrY'IHH MOTO,n; HCCJIe,Il;OBaHHH, KaK MeT01~ 
Me'IelIIdX aTOMOB,- 3TO Bel~b Tome ,n;eTH~O pa,n;HOXHMHH. 

A 'lTO TaKoe H,n;epHaH cIIeKTpocKOIIHH? 

ECJIH OOhl'lHaH, MJIH, CKameM TO'lnOe, OIITM'leCKaH CIIeKTpOCKO

IIMH H3Y'IaeT CBoHcTBa aTOMa, TO H,n;epllUH CIIeKTpOCKOIIHH H,Il;eT 

3Ha'IlfTeJlbHO rJIyO}He. OHa HCCJIe,n;yeT CBOHCTBa CJIOmHOrO aTOMIIoro 

H,n;pCl, ero <lHepreTH'IeCHDe ypOBlIH, 'ITO, B CBOIO O'IepeT\b, ne06xo

,Il;HMO ,Il;JIH II03HClHHH CTpoeHlHf H,n;pCl H IIpHpO)],l>I orpOMHbIX CDJI, 

CHpbIThlX B ero He,n;pax. 

OrOBopHMCH, 'ITO 3,n;eCb He ,n;aHO 6eaYKopH3HellllbIx H CTporHX 

OIIpe,Il;eJleHl1H pa,Il;HOXHMHH 11 H,n;epHOH CIIeKTpOCKOIIHl1. MId IIPOCTO 

XOTeJIH c,n;eJIaTb IIOllHTHbIM ,n;JIH 'Il1TaTeJIH OCHOBHOH CMblCJI Tex 3K

CIIepl1MeHTOB, KOTopble IIPOBO,n;HTCH TaM, KYIW MbI cro IIpHBeJIH. 

Em;e HClIce CTalleT, 'ITO TaKoe pa,Il;MOXHMHH H H,n;epnClH cneKTpOCKOIIl1H, 

eCJlH Mhl YIIOMHlleM, 'ITO B <lTHX 06JIaCTHX HaYKH pa60TClJIH Dbep H 

MapHH H'IOplI , Jilpen 1I <flpC,Il;eplIK II\OJIHo-RlOpH. 

Ha rpaHltqe AByX 
HanpaBneHMit 

- Ho Be,n;b BCC 3TO OTHOCMTCH K <pH3HKe HH3KHX :meprlIH,

CKamYT naM.-MemJl,Y TeM, 1I3BeCTHO, 'ITO B ,1l,y6He, C ee orpOMHhIMH 
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YCKopMTeJIHMH, 3aIIHMaIOTCH B OCHOIlIIOM <pH3MKOll: BbICOKHX :meprHii, 

IIpOIlImalOm;eH em;e rJIy6a,e B Hc"pa Bc~eCTna.-- ,1l,a, 3TO BepHO. Ho 

,n;JIH MHorMX OIIbITOB CIIeKTpdcKOITHCTOn UC06XO,Il;HM TaKOH ymwpHTeJlb, 

KaK ,n;y6HeHcKlIH CMHXPOlVIKJI(lTPOH C 3HeprHeii IIPOTOHOB f.i80 MHJI

JIlIOIIOB 3J1eKTpOHOBOJlbT. OH ,Il;aeT B03MOlliHOCTb IIOJlY'IaTb TaliHe 

1I30TonbI, ROTOPbIe HeB03MomHO HJlH O'Ienb TPY,Il;HO C,Il;eJIaTb {<o6hllJ

HIdM IIYTeM», T. e. C IIOMO~blO aTOMHIdX peaKTopOB llJllI ~HI,JlOTpOHOB, 

yCKOpHIO~HX 'laCTlI~hl ,n;o nC311a'IHTeJlbHIdX 3HeprlIll:. D03TOMY OCIIOB~ 
Hoe HalipaBJlOHlIC pa60T ,Il;y6lleHcKlIx CIIeKTpocKOIIlICTOB lIcc.lJe,'l,o

BaHHe H,'l,ep, liOTOpblC o6pa3YIOTCH IIpH 06JIY'IeIllIH pa3JIHlJIIbIX Be

~ecTB na Cl1IIXpO~HKJlOTpOHC. 

COCe,ll;CTBO C 60JIblIIlIM YCKoplITeJIeM ,Il;aJlo 3<lMe'IaTe.llbHIde IIJlO,n;hl. 

3a 5 JICT pa60TbI 3.lleCb OTKPhlTO 60Jlee COpOK<l HOBbIX H30TOIIOB. 

Ha CTOJle O,'l,HOrO 1I3 Y'ICIIIdX Mhl yBl1,n;CJIl1 IIO Ta1\. ,Il;aBHO HOMep 

Mem,Il;ynapO,'l,HOrO HaY'IUOro mypllaJIa «Q)H3HKC J1eTTepC», 113,Il;alO~e~ 
rOCH B 1\'oIIeHrareHc. O,Il;Ha H3 cTaTcH mypllClJla co06~CleT 06 OT

KpbITHH B ,1l,y6IIc IIOBbIX H30TOIIOB TYJlJllIH-162 1I lITTepoHH-162, 

BpeMH I1()JJypaCIICl,n;a KOTOphIX, KaK OKa3aJlOCb, COCTaBJlHeT OKOJIO 

20 MHHYT. 3a TaKOH CpOK nymlIo 6b1JI0 YCIIeTb lICCJle,n;OBaTb HlI'lTOIKHO 

MaJIblC IIO 06hPIHhIM npe,Il;CTaBJleHHflM KOJIH'IeCTBa IIOBOrO H30Tona. 

B APYIHHOii ceMbe 

«OTKphITHe 1l0BhTX H30TOllOB 3TO OTKphlTHe IIOBbIX 06'Del(TOB 

IICCJleT\OBaHHii. ECJlH cpaBIIHTb Hamy pa60TY C TPY,Il;OM reOJIOrOB, 

TO MOiHllO Cl:la3aTb, 'ITO OTKpl>TTHe HOBbIX 1I30TOlIOB II01~06HO 06Hapy

melIHIO UOBblX MecToponqoHlIH lIOJIe3HbIX lIcKonaeMhlx»,- 3aMeTHJI 

B C HaMlI PYlwBOT\HTeJlb oT,n;eJIa H,n;epHoH cIIeKTpocKOlIlIlI H 

pa,n;HoxHMHlI 1\'. H. fpOMOB. JiI STO, ,Il;eHCTBlITCJIbHO, TaK. B HOBOM 

3,n;aHHlI, KOTOPOC MbI CeH'laC MhlCJlellHO nOCeTHJlH, He TOJlbIW coo6~a 
OTKpIdBalOT HOBbIe «MeCTopom,n;ClIllH}), HO H YCIIeIDHO HX pa3pa6aTbI~ 
BalOT Y'ICHl:dC Bcex CO~HaJIlICTlI'ICCKlIX rocy,n;apCTB, npelICTaBJIeHIIhlX 

B ,1l,y6He. BOT HeCKOJIbKO IIplIMepoB. 

TcopeTHKlI C HeTepliclIHeM oam,n;aJIlI pe3YJIbTaTOB lICCJle,n;oBaHIUI 

n0311TpOIlOB, 06pa3y1OIl~HxCH npH pacna,n;c HTTcp6HH-167. OJlm,n;aHIUI 

6JICCTH~O onpaBiWJlHCb. DOJIY'IeHId 3IWllcpllMelITaJlbHhle IIO,Il;TBcpif\l~e~ 
HHH npe,n;CKa3aHlIli COBeTCI{OrO TeOpCTlIH'.a B. r. COJlOBbcBa. CJlego~ 
BaTeJILHO, TeopeTHKH MoryT YBepeHuo H,n;TH ,n;aJIbIDc. GTOT ~HKJI pa

60T, npnoopeTllilIx IIlHPOKYIO 113BecTHocTb, BhlIIOJIHH.'lH co06m;a fep

xap,Il; My:mOJIb (f,1l,P) , menlO meJIeB (BOJIrapHH), 1\'. fl. rpOMOB 

(CCCP), Ball fyaH~n3H H XaHb IIIy~mYHb (RHP), Ma Xo JilH. (H'H,1l,P), 

B. A. XaJIKHH (CCCP). AKTHBHOC yqaCTHe B pa60Te IIpHHHMClJIH y'le

HblC 1I3 RaaaxcKoro HUCTllTYTa HgepHoi:i <pH31IKH. 

B ,n;pyrHx BarKHhIX lICCJICIWBaHHHX Y'laCTBOBaJlH COBCTClilllI Y'Ie

HbIH E. IT. fplIropbOB, BJlaCTa H JilpJl:m 3BOJlbCKlIe M3 qCXOCJlOBCl

KHH, To,ll;op B3,'l,HR<l H3 PYMbIHHl1, nOJlbcRHii: Y'IenhIH AHTOHH 3e.iJHH

CKHH. 
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3,UAHHl<, CHHXPO<l>A30T
POHA. Ero CHJIY3T CTAJI 
3MBJIE!\fO:9: OWbE,UH
HEHHoro HHCTHTYTA 
II,UEPHbIX HCCJIE,UOBA
Hll:9:. 

caMaR dOJlbWaR 
JladOpaTOpliR 
AVdHb• 

rOCTH )~YOHhJ, nOJIY"lHBmHe B03MOiKHOCTb n03HaKOMHTbCII co 

BceMH HaY'IHhlMH Ho,n:pa:l,n:eJIeUHIIMH HIICTHTYTa, He cpa3Y I10Ila ,n:aroT 

B JTa60paTopHIO BhlCOKHX :meprHH. 06WIHO 3TO 6hlBaeT YiI{e B caMOM 

l{OHII,e :mCKypCI1H. lliI1BOIlHCHaII ,n:opora, I1pOJIeraIOII1,aII 'Iepea 

JIec, Be,n:eT K KOMIIJIeKCY 3,~aHHH, y,n:aJIeHUOMY OT ropo,n:a ua :1 KHJlO

MeTpa. QeHTlwM JIa60paToplH1 IIBJIIICTCII ee 3HaMeHHThlH YCKOpI1Tem:, 

CI1IIXpo<pa30TpoH na 10 MI1JIJII1ap,n:OB 3JIeKTPOUOBOJIbT. 

MfIOrI1e 3,n:eCb nOOhIBaJIl1: 1'0cy,n:apCTBeHUhIe ,n:CIITeJIH, Y'IeUble, 

iKYpHaJIHCThl, IIlIcaTClm. BOJIbllte Bcex, YBH,n:eB Cl1UXpo<pa30Tpou, 

BOCXIIII1,aIOTCII Y'IeHble. HM UaI160JICe nOHIITHO, KaKIW orpoMHblC B03

MOflmOCTI1 coa,n:aHhl 3,n:CCb lJ;JIII HJIO,n:OTBOPHOii naY'IHoii: paooTbI II 

KaKHe orpOMHLIe TpY;1HOCTII ny:amo 6bIJIO npeo,n:OJleTb, 'IT06bI no

CTPOHTb TaKYro ruraHTCKYIO MalllI1lIY· 
C aToii TO'lRII 3penulI, nmEaJlyii, HaIIOOJICe xapalnepIIhI BhlCKa

3LIBaI1lIJI nOKoi'moro HIIJIhCa Dopa, Oh1BmerO B )~y6IIe B Mae 1961 rop,a. 

~,'III Toro, 'ITOOLI C03;~aTh TalWll rHraHTcKIIii If cOBpcMeHIILIii 

IlIIcTpYMeIIT,- 3aHBH.1I Bop, Hya;HLI OLI:In orpoMHflH I1P030PJIII

BOCTh, C~le.lIOCTb II, II Ohl CKaaa.lI, Mya,cCTBO. 
11 B CHMUM ,J,eJIC. npe,'(CTanbTc ceoII Ha MeCTe TBOPI1,OB ClIHXpO

tPaaoTllOIla, IIpoer,THponaBlIIux YClwpl:lTe.lIh B TO BpeMII, Kor,n:a HIIr,n:e 

He Ob1:10 HlI'ICrO 1l0;roOuoro. 
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BblIue 6I>lJIO CKaaallO 0 TOM, 'ITO coa,n:aHI1e nOJ(06UbIX YCIwpIITeJIeH 

CTaJIO B03MOiKHhlM OJIaroAa.pH OTKPbITOMY· aKH,n:eMIIKOM BeKCJIepOM 

I1PllHI~HIIY aBTo<pa3HpOBKlI. Ho OT IfaoopeTCHIIII I1pHHI~lIHa ,n:o ero 

OBelI\eCTBJIeHIfII B TaKIIX orpOMHbIX MaClIlTa6ax HY.HUIO OblJIO I1pOHTlI 

orpOMHYro )J,HCTaHII,IIIO. 
B cDII3HQeCKOM HIICTHTYTe IIMCUH n. H. JTcoe,n:eBa 

HaYK CCCP, CTaBmCM PO,n:HbIM OTII,OM CHHxpO<paSOTpona, OWla COSJW

na ,n:eiicTByroII1,aH MO}J;eJIh <Horo YCIwpIITeJIH. OlIa II cell'H}C 11CIIOJIb

)J,JIII <pII3HQeCRIIX ,mCIIcpllMeIITOB. npIIHI1,Hn nOBOB MaIIIlUlbI 

B'IepUC nponepeH. Ho OCHOBIIble TPyp,HOCTII ObIJllI CII1,e BIIepe,n:lI. 

npea,p,e Bcero Hyawo OhlJIO C'IHTaThCII C aaIWHOM nepexo,n:a KO

JIII'IeCTBa B KaQeCTBO. Ral, 0YI(YT BeCTU ce6H Br,rCOKo'iaCToTHble YCT

poiiCTBa, MarHHTlIoe IIOJIe, CIICTeMbI BaKYYMa 11 oxnaa;;reHIIH I1pII 

orpoMHoM YBCJIU'IeHUll ncex napaMeTpon? HaKOII llyawH !}lYH;\aMcnT. 

'IT06bI pcaKlIe 6pOCI,II YCIwpUTe,lIH He pa3pYIllII,11I nce coopya;cnnc? 

Ral, cp,eJlIaTh, 'HOOLI MOCIWBClwe aHepreTIlqeCIWe IWJIhI(O CMOr.10 

nhI,lCp;'haTb HOBTOpIIIOII1,I1eCII HeCI,onblW pa3 B MIIHyTy ~mWhl yCIW

pmmH, aa6IIpaIOII1,IIC ORO.10 1.50 TbICHq hII.lIOBaTT, 'ITO panHHJIOCh 

I10'ITU 'IeTBepTII a.lCKTplI'ICCIWir MOIl~HOCTI1 ~HcnpOr3C(l? 
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3TorO He _OJHeT 

GblTb'! 

3TO eCTb! 


lIcTopHfI peureHHfI Bcex 3THX aa,1l;aq, ,!l;a H MHorHX l~pyrHx, MOrJIa 

OhI HBHThCfI TeMoii: OT,!l;eJIhHOii YBJIeKaTeJIhIIO.i:'I KHHrH. IIO,!l;lIUC 3TO 

6bIJIH CMeJIhIe HaxoARH, npO[l,BHraBiliHe Bnepe[l" RaaaJIOCh 61i1, CO

BepmeHHO (<ITOCTOpOHHHe» o6JIacTH TeXHHKH. BOT neCROJIhIW npHMe

pOB. 

O[l,HaJK,!l;hl aBTopbI 3TOii RHHrH ORaaaJIHCh B rJIaBHOM aaJIe CHH

xpocpaaoTpona B TO BpeMfI, KOr[l,a TaM B Ka'IeCTBe 3KcKypcalIToB 6hIJIH 

HeMeU;Inre HHmeHephI, COBepmaBmHe TIOea[l,KY no CCCP. TYT-TO II 

npOHaOmJIO HeCKOJIhKO KOMHqeCKOe COOhITHe, HMeIOIu;ee IIpHMoe OT

lIOmelIHe K TeMe lIamerQ paCCKa3a. 

,n;Boe yqaCTIIHKOB 3KCKypCHH OT,1l;eJIHJIHCh OT 06Iu;eii: rpynnhl H, 

rJIHAH KY,!l;a-TO BBepx, HaqaJIH omHB.lleHlIO cnopHTh. 1I0TOM O,1l;HH 

H3 HHX HaRJIeK Ha KapMaaa aanHCHYIO KHHlImy H yrJIy6H.JICfI B pac

qeTh!. HaKOHeu;, OII aaXJIOIIHYJI KIIHlImy H y6e/H,1l;eIIIIO CKaaaJI: ({He MO

meT OhlTh!». 

RaK BLIHCHHJIOCh, 3TH ,1l;Ba CneU;HaJIHCTa, HHllieIIephl-MexaUH1,H, 

CnOpHJIH OTHOCHTeJIhHO BoaMOiRHOCTH COa,1l;aHJIH MOIu;HhIX MOCTOBhlX 

nO,1l;'beMHUX KpaHOB, ,1l;BHlliYIu;HXCH IIO Ronu;eUTpJIqeCRHM peJIhCOBhlM 

nYTHM. (O,1l;Ha napa ROJIeC RaTHTCH no BHemneMY KOJIhU;Y, a ,1l;PyrafI 

no RHYTpeUHeMY.) ,n;Ba TaRHX CeMH,!l;eCfITHnfITHTOHHhIX RpaHa RhI 

RH,1l;HTe nOqTH Ha Bcex cnHMRax CHnxpocpaaOTpona, a JIX KOJIhu;eBhle 

nO,!l;KpaIIOBhle nYTJI, OTHIO[I,h He fIBJIfIIOIu;HeCfI rJIaBHOH ,1l;eTaJIhIO 

YCKopHTeJIH, R BeJIlmOH ,1l;Oca,1l;e cpOTorpacpOB, BCer,1l;a OKa3hIBaIOTCfI 

Ha caMoM BH[I,HOM MeCTe. 

TaR BOT, TOT 3KcKypcaHT, KOTOphIJi npH6ernYJI K nOMOIu;H CBoeH 

3anHCHOH KHHrKKH, CqHTaJI [l,OKaaaHHhIM, 'ITO HeBoaMOiHHO TOqHO CHH

xpOHHaHponaTh CKOPOCTh Tex ROJIeC, KOTOPhIe ,1l;BHlliYTCH no Hapya,

nOMY peJIhCOBOMY ROJIbU;Y, CO CKOPOCTI,IO ROJIeC, Hf~Yll{HX no BHYTpeH

HeMY KOJIbI~Y. B pe3YJIhTaTe ,1l;ame HeaHaqHTeJIhHOH H, KaaaJIOCb 

eMy, H8lf30elliHOH HeCOrJIaCOBaHHOCTH B CKOPOCTfIX BHYTpeHHHX H 

BHemHHX I\OJIeC ,1l;OJIlKHhI 6hITh paa PYIIIeHhl peJIhCbI ruIH cpeaaHhI KO

JIeCHhIe OCH. 

Cnop pemHJIa CORceM MOJIO,1l;afI lJ;8BYiliKa. OHa HallmJIa KHOlll,Y, 

pU3,1l;aJICH aBOHOK «rpOMHoro 150m) - H no,1l; nOTOJIKOM orpOMHoro 

KpyrJIOro 3aJIa IIOnOJIa 110 KOJIhu;eBhlM peJIhCaM MOIu;Hhlii: MOCTOBOli 

KpaH, JIer1\0 ueCH I{ HYlliHOMY MeCTY 3JIeKTpOMarnHT ReCOM 50 TOHH. 

OqeRu,1l;HO, U COBeTCKI1M MeXaHI1KaM B CRoe BpeMH COa,1l;aHUe TUKI1X 

KpaHOR KaaaJIOCh HeROaMOiI\HhiM. Ho RpaHhl ObIJII1 He06xOi~UMhl, 
a IWJIhu;eBaH cpopMa llO,1l;KpaHOBUX llYTelI ,1l;I1KTOBaJIaCh lWHcpHrypaU;I1CU 

ROJIhU;CBOro MarHHTa YCKopHTeJIfI. 1I KpaUhI OhlJIJI coa[l,anhI. TexHHl,a 

llO,!l;'beMHO-TpaHCllopTHhIX cooPYiRcnI1ii marHYJIa BnepC,1l;. 
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YMIlBIlTenbHble 
reHepaTOpbl 

B aBrYCTe 1958 rO,1l;a rOCTHMH ,1J;YOHhI OhIJIH PYKOBO,1l;UTCJIH Kpyn

Iwi:'Imux 3ImpreTHqeCKHX II 3JIeKTpOMaIJIIIHOCTp0I1TeJIbHhIX IWMnaHIIii: 

CTIIA BO rJIaBC C YOJIUepOM CUCJIepOM - npeaH)~eHTOM «,1J;cTpOlfT 

8ilHCCOH KOMnaHH», R03rJIaBJIHIOIu;I1M TaKlI\e CPUPMY, CTPOHlll,YIO aTOM

Hhle peaKTOpu. 8TH nepIIIHTeJIH 6oJIhmoro OHaHeca nOqTH Bce 6bIJIH 

HHmeHepaMH no oopaaOBaHI1IO H npOfIRHJIU OOJIbIIIOH HHTepec rJIall

HhlM oopaaOM Ii 3JIeKTpOTeXHUqeCliOMY o60PY,1l;oBaHHIO. 

BOltilfI R aaJI rJIaBHhlX arperaTOB 3JIeKTpOnHTaHHfI CUHxpocpaaOT

pOHa, CTeneHHhle npe3u,1l;eHThI cpHPM CJIOBHO npeoOpaaUJIHCh. C IOHO

IIICCIWii: pe3BOCThIO UOn;6CiRaJlII OHU K orpOMHhIM MaIIIHHaM, npHlliaJIH 

JlailOHH K HX CCpUM 60KaM U aaMepJIH R ilOBOJlhHO cTpaHHhlx noaax, 

R YilHBJIeHHIO OhlBIUero HX rII,1l;OM HHKOJIaH I1BanOBH'Ia HaRJIORa 

(maBHoro HmHeHcpa JIa60paTopUH). 

MHCTcp CHCJIep 06'bfICHIIJI nOTOM, 'ITO UX nOpaaHJIa npeu;uaIIOH

HOCTh IIarOTOBJIeHHf{ MaIIIHH. CoeD;IIlIeHhI RoeD;Hno BaJIhl MOIu;Horo 

MOTopa, IIICCTI1D;eCfITIITOHHoro M1.lXORIIlia II orpOMHoro reHepaTopa. 

BCH 3Ta CHCTeMa RpalII,aeTCfI C OOJIhIIIOii: CKOpOCThIO, a 3JIeRTpUqeCRafI 

narpyaKa reHepaTopa neCROJIbRO paa B MHUYTY uaMCUfIeTCfI OT HYJIfI 

iW MaKcuMYMa. focrH OmuilaJIH OlIl,YTUTh CIIJIhH)'lO BH6paI~uIO MaIIIHH 

U Y,1l;JIBHJIUCh, KOnw 3TH OlliHilaHI1H He onpaR11,aJIJICb. TaRHe arperaThI 

MOrJIa D;aTb TOJIhIW OTJIHqHafI npOMblIIIJICHIIOCTh C O'leHh BbICOKOH 

KY,'IhTYPOH IIPOU3BOilCTBa. COalWHJIe 3TUX arperaTon TaKIIW 6UJIO 

HHD;YU;IIpoBaHo CTPOHTCJI bCTBOM CIIHXpocpaaoTpoHa. 

CIIHxpoClaaaOTpOH 
CTpOllna BCR CTpaHa 

C cOBepmeHHo Heo6bI'IIIUMU 3ailaqaMH cTommYJIHCh H ,1l;pyrue 

CneU;IIaJIIICThI MHorHX OTpaCJIeH TeXHUKH. TaK, HaIIpHMep, CIWU;HaJIhHO 

I~JIH CUHxpocpaaoTpOHa 6blJIU cKoncTpyupoBaHhl MOIu;IIble pTYTIIhle 

BhlnpfIMHTeJIH, KaKUX paHhIIIe B HaIIIeH CTpaHe He ileJIaJIH. ,1J;JIfI ooe

CIIeqelIHfI CJIym6111 OXJIalliD;eHIIfI OhlJIJI nOCTpoeHhI a30THbIH aaBOil H 

Mom;uafI ROD;OHaCOCHafI CTanU;IIH Ha peKe ,1J;YOHe. HHKor;u;a paHbIIIe 

Ii CTOJIh 60JIhIIIOM Ofi'beMe, KaK HaMepa CUHxpocpaaOTpOHa, He co:~;u;a
BaJICH BaKYYM, D;OX011,fIlIl,IIii [1,0 IIeCKOJlbKHX MUJIJTUapD;lIhIX ,1l;oJIeii: 

MHJIJIHMeTpa pTynIOro cToJI6a. (CoReTcKue RaRYYMlII,I1KH, peIIIunHlHe 

ny 3aD;aqy, YCTanOBI1JIH MHPOBOii: peKop;u;, 11,0 CHX nop mmeM ,1l;JIfI 

TaKHX o6'beMoB He npcBaoii;u;eIIHhIH.) ,1J;JIH paOOThl n{I1ilROBOilOP0D;lIhIX 

rryahlphlWBhIX KaMep nOTpe6oBaJIHCh peKOPilHhIe no npOH3ROD;HTCJIb

HOCTH OiKHillHTeJIhIIhle BOD;op0D;Hhre YCTanOBKII. 

B 1957 rOilY almD;eMIIK BeKCJICp nOJIyqIIJI nIICbMO OT rpynnu paa

MeTqIIIWB 0ilHoro IIa I'PynHCiiIJIHX COBeTCKHX MeTaJIJI006pa6aTuBaIO

ru;HX aaBO;U;OR. «MM, CTaphIe paaMeT'!URII,- nHcaJII1 OHH,- npOCUM 
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Bac IIO,ll,eJIHThCH OIIHTOM. HaM IIPHXO,ll,HTCH pa3MelJaTh !{PYIIHora6a

pHTHHe IIJIHTH. Ho MH He IIOHHMaeM, Kal{ Y,ll,aJIOCh BaM C 60JIhlIIoii 

TOlJHOCTbIO pa3MeTHTb MarHHT BeCOM B 36 THCHlJ TOHH H I~HaMeTpOM 
B 60 MeTpOB». CTapHe paOOlJ}Ie He 3HaJIH, 'ITO MarHHT CHHXpOlPaao

TpOHa He HBJIHJICH MOHOJIHTHOH IIJlHTOH. Ho HX Y,ll,HBJIeUHe TO'lHOCThIO 

C60PKH MarHlITa HeTpY,ll,IIO IIOH.lITh. eCJIH 6hl rHraIITCKHH MarHHT 

IIOrpelIIHJI B TO'!HOCTH Bcero lla HeCKOJIhIW MHJIJIHMeTpOB, YCIWPH

TeJIb He CMor OH pa60TaTh. 

Mhl 3aTpOHYJIH a,ll,eCh TOJIhKO 'laCTh HH:m:eHepHbIX IIpOOJIeM, B03

IIHKIIHIX IIpH CTpOHTeJIhCTBe CHHXpOlPa30TpOHa. Ha caMOM ,ll,eJIe HX 

OHJIO rOpa3,ll,0 OOJIhlIIe H IIpOOJIeMhl :.JTH OHJIH rOpa3,ll,0 r.'1yome. 

TaKa.II paOOTa OHJIa OH He 110 Iwe'!y O,ll,HOMY HHCTHTYTY HJIH 0lWOMY 

3aBO,ll,Y. He 0Y,ll,eT OOJI blIIHM IIpeYBeJIHlJeHlfeM, eCJIH CKameM, '11'0 

CHHxpOlPaaOTpOH CTpOHJIa BCH CTpaHa. ,lJ,ecHTl{H HCCJIe,ll,OBaTeJIhCKHX 

HHCTHTYTOB, i19CHTKH 3aBol~oB paapaOandBaJIH cxeMhl, TeXHOJIOrHIO, 

HSrOTOnJIHJIH ,ll,eTaJIH H Y3JIH, IIOCTaBJIHJIH IIPHOOPhI. OrpoMnyIO nOMOII.J;h 

COS,ll,aTeJIHM 3Toro YCKopHTeJIH, KaK H paHblIIe CTpOHTeJIHM CHHXpO

D.HKJlOTpOHa, OKa3aJI OJIeCTHII.J;HH CneD.HaJIHCT B QOJIaCTH 3JIeKTpOTex

IIHI<H IIpolPeCCop ,lJ,MHTPHH BaCHJIheBH'! ElPpel\:WB. 

TAO ••• liTO OaH.at.IOT 
aTIl lIyR...., 

23 MapTa 1953 rO,ll,a IIO pelIIeHHIO COBeTcKoro HpaBHTeJIhCTBa 6hIJIa 

COS,ll,aHa ClIelJ,HaJIhHaH opralIH3aD.HH, npH3BamIaH OCYII.J;eCTBJIHTb PY

KOBO,ll,CTBO CTpOlITeJlhCTBOM CHHXpOlPa30TpOHa, KOOP,ll,HHHpOBaTh pa

OOTH, Bel~YII.J;HeCH MHorOTIHCJIellHhIMH HayqHhlMH Y'lpem,ll,eHHHMH H 

IIpe,ll,lIpHHTHHMH. iha OprallII3alJ,HR OH,'1a HaSBana TeXHH'leCIWii ill1
pelnwen cTpOHTeJIhCTBa yCKopHTeJI.II, HJIH T,lJ,C, KaI{ ee TOr,ll,a ua3hl

BaJIH COKpaII.J;eHHo. 

llepBhIMH COTPYJ~HHKaMH T,lJ,C 6hIJIH rJIaBHhTM oopa30M MOJI01V,Ie 

IPH3HRH H HUII{eHephl, He,ll,aBHo OKOH'lHBlIIliIe BYShI H lIepeBe,ll,eIIHbIe 

CIO,ll,a H3 cDliIsHTlecKoro HHcTHTYTa ARa,ll,eMHH IIaYK CCCP. ,lJ,HpeRTopoM 

OhIJl B. If. BeKCJIep, aero aaMeCTHTe.'lfHtnr IIO HaYTIIIon 'laCTH 

If. B. qYBHJIO H HeCKOJIhl{O II03,ll,Hee B. A. IIeTyxoB. 

CTapOmHJIhl BCIIOMHIlaIOT, 'ITO ROr,ll,a OIlH C oeperoll MOCRBa-peKH 

lIepeeXaJIH ua oeper BOJIrH, TO HX Bcero ObIJIO 12 lJeJIOBeK H IIpHXo

,ll,HJIOCb Ha HHX B TO BpeM.II He 12 ROMIIaT, He 12 KBapTHp, a 12 IWMOB! 

O,ll,Hon H3 lIepBhIX aa,ll,a'l TOr,ll,a OhIJIO aaCeJIHTh 3TH ,ll,OMa, 110 He KaK 

1I0IIaJIO, a lIepBOKJIaCCHbIMH CIIeI~HaJIHCTaMH B caMhIX pa3JIH'!HbIX 

OOJIaCTRX HaYKH H TeXHHKH. 11lIbIMH CJIOBaMH, Ha,ll,O OhIJIO KOMIIJIeK

TOBaTb Ra,ll,phl JIIO,ll,eH, CIIOCOOHHX YlIpaBJIRTh rpaH,ll,H03II011. MalIIHHon, 

KOTopan: B TO BpeMR C03,ll,aBaJIaCh B rYCTh[X 3apOCJIJU Iwpaoe'lhHoro 

JIeca. 

A paooTa He ih,ll,aJla. JIIO,ll,eit 6hIJIO MaollO. 11 BOT MOJlO,ll,ble qm3.11I\H H 

HHIIWHepbI ,ll,OJIihHh[ 6hIJIH He TOJIhRO paOOTaTh 110 ClIeD.HaJIbHOCTH, 

<l>PAT'MEHT ROJIhD.EBoro MArHliITA CHHXPO<l>A30TPOHA. 
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OBII(MfI: BH,U MArIHITA. 

RO.ITbUEBOf[ MAI'HMT CIIBXPO(I>A30TPOHA BECHT 

36000 TOBH. EI'O JUIAMETP OROlIO 60 METPOB. BHY

TPM MArBMTHoro HOJIbUA PACIIOJlOJimHA BARYYM

BAH RAMEPA YCHOPMTE,rm, R f;OTOPOll: IIPOTOHJ,l, 

IIOCTEllEHHO YCKOPHH CBOll: BEr, PA3l'OHHlOTCH 

nOLITM ,no CIWPOCTH CBET A H llPMOBPETAlOT 

3HEPrIflO to MHJIJIHAP,UOB 8.J1BKTPOHOBOJIbT. 

BO BPEMH PArrOTb! CMHXPO<:I>A30TPOHA B Ero 3AJIE 

HET Hl1 O.'lHOrO LIEJIOBEHA. YllPABJIEHME ABTO

MATIf3MPOBAHO If BEJJ:ETCH JUICTAHnI10HHO. 




3AJI YIIPABJIEHUJ1 CUllXPO· 
<DA30TPOHA. 

MAIllIIHHbHt 3A.1I. 3,n:ECL PAa
]''LE:IIl,EHbI Al'PEl'ATbI 3JIEHTPO
IHITAHUH OBMOTOH MAl'HliTA 
(CHHMOH CTIPABA). 

,-\EHTPAJIbHAH Lf ACTl> EOPTIY
CA CIIHXPO<DA30TPOHA. HA.TIA
iW"lHbIH lTYJIbT. BBEPXY BH)~
HLI UEHTPAJlbHOE II IlEl'II<llE· 
P1ILlECHO:Bc HO.ITbUA nO,n:EPA
HOBbIX IIYTEl1. 



rpYIIIIA Y'IEHbIX, O'!'RPhlBIIIHX HOBYJO H,II;"~PHYJO qACTJU~Y AH
TI1CHrMA-MHHYC-rHIIEPOH (3,II;lWb C<l>OTOrPA<l>I1POBAHbI HE BCE 
Y'IACTHI1RH 3TOrO O'!'RPbITHH). CJIEBA HAIIPABO: A. MI1XYJI 
(PYMhlHI1f{), HrYEH ,II;I1H TbI (,II;PB) , B. IIEHEB (EOJIrAPHH), 
E. H. RJIA,II;HI1~RAH (CCCP), ;r(HH ;r(A-~AO (RHTAA:), M. H. COJIOBbEB 
(CCCP). 



'lgXOCJIOBAll;:EHfE COTPYAIHUUI HHCTHTY
TA MHPOCJIAB MAJIbl. <I>PAHTHllEHJIErAP 
H OJIAPiIUIX CrOH C03AAJIH OPHrH
HA.JIbHbII1: llO.JIYABTOMATII'lECrun1: llPH
BOP AJllI llPOCMO'rPA CHHMROB C TPERO
BbIX HAMEP. AAHHbIE H:~MEPEHHI1: OH 
3AllHCbIBABT HA IIEP<l>OJIEHTE B HOAE 
3JIER'rpOHHo1t BbILIHCJIHTEJIbHOtt MA
llHHbI. 

B SToff HEBOJIbIIIOtt rpYllllE SHCTIEPH
IIlEH'l'ATOPOB CEI'OAHR IIPA3AHHH: AEHb 
POIHAEHIIR lCWXOCJIOBAIIHOrO COTPYA
HIIHA RPOCJIABA llEPHEl'PA. HATAJIbH 
IIIEJIbHHHOBA IIPI,llOAHECJIA ElIlY IIOAA
POl{. 



PYIWBOAnTEJIh HPHO· 
rEHHOrO OTAEJIA JIA· 
EOPATOPUH BbICORHX 
8HEPrU1l: npO<l>ECCOP 
A. r. 3EJIhJWBlI'I (CIIPA
BA) Y HYJlbTA YTIPAB· 
J}EHHH MOIll,HOrO 130).1.0· 
PO).l.HOrO OlliHlliHTEJIH, 
CHABlliAlDIll,ErO lliIlJl· 
I\l1J\I BOJlOPOAOJ\I TIY
3bIPbHOBhIE KAl\IEPbi. 

GOTHH TbICJ'PI CHUMIWH 
HJlEPHhIX ,<COBbITJ:Iff» 
AAIOT 8KCIIEPUMEH_ 
TAJILHbU" YCTAH013HU, 
IlPIIMbIHAlDIll,IIE K CIIH. 
XPO<l>A30TPOHY. IIEP. 
Bhll\Ur IIX IlHJlHT Y'IA
C'rHHHH 8HCm.'~PHl\mH
TA. CJIEBA HAITPA130: 
AHi-\llik;1l: <l>UJIUHIlIW HC. 
HH1l: (IIOJIhllJA), AUTO· 
HUH IIPOKEUI ('IEXO
CJIOBAHHH), H. M. rPA
MEHunHII1l: (CCCP). 

AJIIITEJIhlIOE 13PEMH 
OJlHIIM 113 HA Y'IHblX 
OTJlEJIOB JIAEOPATO· 
PUJI BblCOHHX 8HEPrIllil: 
PYHOBO).l.I1JI IIPO<l>EC· 
COP BAnJIAB IIETPiRIIJI. 
HA. YEXAIl IIA POAHHY, 
OH OCTABUJI B AYDHE 
MHorHX APY3Efr. B TE
'IEHHE HECl{OJIbHIIX 
JIET on B03rJIABJIHJI 
HOMl1TET TIO <l>OTO· 
;)MYJIhCIWHH01l: METO
AHHE, A CE1l:QAC HBJIH
ETCH cIJIEHOM YQEHOrO 
com,TA HHCTHTYTA. 



P. 11. .JIEBE,nEB (CCCP) H MHPOCJIAB MAJIbI ('lEXO
CJIOBAHHH) HAJIAlliHBAIOT METPOBYIO IRH,nHO
BO,nOPO,nHYIO llY3bIPbHOBYIO HAMEPY. 

HO H Bf,IrrOJIHHTb MHOrHe, Raa3.JIOCb ObI, IIeCB01ICTBeHHhIe I'fM ,neJIa. 

BMeCTe C MOHTMKII1UWMH yqaCTBOBaJIlf OHH B COOpHe H Ha.JIal~Ke 
OT,neJIbHhlX Y3JIOB MalliHHIif, CO'BepmeHCTBOB3JIH Ha Xo,ny cxeMbI H IIpH

OOPb!, ,neJIaJIlI ThlCH'lH 3HMepOB MarHHTHoro IIOJIH. 8Ta «pHOOTa py

KaMH» rrpHHeCJIa orpor;myIO rrOJIb3y. MOJIO,nbIe cneU;HHJIHCTDI rrpeKpac

HO H:'ly'lHJIlr HOBYIO TexHHRy. MHorIle Ha nepBbIX COTpy,nIIHROB T,Il;C 

CTa.lJI'f PYIWBO/l:HTeJIHMI'f OTBeTCTBeHIIbIX yqacTKOB. 

,Il;a II caMa T,Il;e HeY3HHBaeMO H3MeHI'fJIaCb. BCRope ee mTaT ,no

CTHr YJH:e COTeH e/l:I1HIIU;, H IIOHBH.JIaCb HeOOXO;rJ:HMOCTb CTPOHTb He 

TO.JIbKO JIaOOpHTOPHbIe HopnYCH, HO H HOBbIe IRHJIbIe ;rJ:OMa. O,nIIOBpe

MeHHO C mH.JIHIIJ;HOM npOO.JIeMOM B03HHR.JIa HpOO.JIeMH ,a;eTCHHX HC.JIeiI H 

Cal\OB. MOJIo,a;ei1\b 003HBo,nHJIaCb ceMbHMH. 

TO" AaH 

B 1955 ro)\y T,Il;C OWIa npeoopa30BHHH B 8<DJIAH. 8TO CQ'leTaHHe 

OYKB 0003HaQaJIo: 8JIeKTpoq,H3H'leCKaH JIaOOpaTopHH AKa,neMHH HaYK 

CCCP. H XOTH B TO BpeMH euw .lJOCH no,a;XOJ\HJIH K BopOTaM JIaOopa

TOPHH, K TeM me BopOTaM npOTHUYJIaCb OT nOceJIK3 (,Il;youa Tor.na 

eru;e He ObIJIa ropo.nOM) IIIHpOKaH acq,aJIbTOBaH JIeUTa. HalIa.JIH co

BepmaTb perYJIHpHbIe peRCbI OOJIbmHe KpaCHBhle aBTOOYCbI. COl'PY.n

HHKH npH BH.ne HX rOBOpHJIH: «COBCeM KaK B MocKBe». 

O.nHH 3a ,npyrHM c.naBaJIHCb B ;}KCllJlyaTau;HIO Bce nOBbIe H HOBbIe 

Kopnyca. 8JIeKTpHlm nepeeXaJIH H3 JIaOOpaTopHoro 3.naUHH B ;}Hepre

TmeCKHH Kopnyc. BCTym:IJIa B CTPOH Bo.noaaOopnaH CTaHIJ,HH CHCTeMhl 

OXJIaJR;rJ:eHHH, H J~YOHeHCKaH B01\a, npooeraH no nHTHCOTMHJIJIHMeTpO

BbIM TpyoaM, Ha'laJIa paOOTaTb Ha HayKy. C:HJIbHbIM 3anax aMMHaKa 

B OeJIOCHeiI\HOM 3.naIIIIH a30TIIOrO 3aBo.na B03BeCTJIJI 0 TOM, 'lTO HOM

npeccophI yme HallaJIl! paOOTaTb, HO CHCTeMa HYil\,naeTCH B .naJIblIeH

meii: HaJIa,nKe. 

BbIJIH ,nHH, Iwr,na HMeHHHHHKHMH XO,a;HJIH ;}JIeKTpIIKH. 11x pyKO

BO,nHTCJIb H. 11. IIaBJIoB BHOBb H BHOBb npOBepHJI: BCC JIH rOTOBO 

}, npHcMy HarrpHlfWHHH 110 TbICH<I BOllbT 01' MOCKOBCKoro 3IlcpreTH

lIeCHoro ROJlbU;H. HaKOHeI~, OIl erqe pa3 ooomcJI orpOMnbIe rrOHH

maIOru;HC TpaHcq,opMaTopbI (KaIK.nbIH MOru;HOCTbIO 20 ThICH'l KHJIO

BaTT) H no TeJIeq,OHY COOoru;HJI )\HCHeT'lepy «Moc[meprm), 'ITO Bce 

rOTOBO. 

31'0 He Tal{aH npOCTaH Beru;b - nO/l:KJIIO'lHTbCH K MOrqHOH ;}HCprO

CHCTeMe. MIloroe HyIKHO OblJlO Ilpe/\YCMOTpeTb, lW MHorOMY rrprIrOTO

BHTbCJI. TOJIbRO npHHHB HanpHmeHIle, MomHO ObI.JIO Ha ,neJIe npOBe

pHn PHOOTY BceM CHCTeMbI. IIoa/l:Hec H. H. IIaBJIoB paCCKa3bIBaJI, 'ITO 

lio,nKJIlO'leHHe Bce me He OOOHTJlOCb oe3 ueOlnH,naUHOCTeH. Ho rrep

COHaJI r.JlaBHoR nOIIH3HTeJIbHOii no,nCTaHl~HH OKaaHJICH HH BIiICOTe. 

KPOBb orpOMHoro TeJIa YCKopHTeJIH - ;}JlCRTp03HeprHH yaw 

OHJIaCb B mHJIaX. CepAI~e H Moar eIl~e npe,nCTOHJIO npH3BaTb K 

mH3HH. 
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rMraHT nepeXOAMT 

Ha MelHAYHapOAHYIO 

cnJ'lHliy 


CpaBlBman> OT)1,e.rrbIIbJe yaJIJ>l )1,affie OqeHb C.rrOffiHOii MaIIIHHbI 

C 'IaCTHMH ffiHBoro opraHHaMa - pHCROBalIHaH aa)1,a'Ia. E)1,Ba .rrH 

MOiRIIO O'IeHL TOlJ.IIO OlIpe)1,e.rrHTb, r)1,e HMeIlHO HaXO)1,HTCH M03r CHII

XOTH BceM HCHO, 'ITO OIl B ;:)nepreTHlJ.eCROM RoplIyce, 

OT)1,e.rreHHOM H3PH)1,HbIM paCCTOHHHeM 01' caMoro ROJTbIla YCIwpHTeJIH. 

MomeT 6UTb, Moar - ;)TO CJIOmHefIUlHe YCTpoiicTBa aaJIa ;:)JIeR

TPOHIIRII, Hpe)1,Ha3HaqeIIIlbIe )1,.rrH 1'01'0, lJ.T06bI <lBTQMaTHlJ.eCIm YlIpaB

.rrHTb )1,BHlReHlteM YCIwpHeMhIX lIPOTOHOB, MlJ.aU~IIXCH lIOlJ.Tli CO CRO

POCTbIO CBeTa. MOllieT 6hlTb, MoarOM MOII~HO HaaBaTp 3a.rr YlIpallJleHHH. 

C06palUUue a)~eCb ThfCJPIII lIPH60pOB lJ.YTRO pearHpYIOT Ha 

l\alli)1,OH 'iaCTH YCRopHTeJTH. OTCIOAa )1,HCTaHI~HOHIIO nO)1,aIOTCH ROMaH

)1,bI, 3a)1,aIOIIVie pemHM YCRopHTe.rrH, liaMeIIHIO~He ;:)TOT pemHM. Bo BCH

ROM c.rrY'lae, BepIIIHHoii Bcero H 3/~eCb HB.rrHeTCH M03r 'Ie.1I0BeRa, 

rIIraHTClmii YCRopHTe.rrb H YIIpaBJlHIOlll,erO HM. 

B TO BpeMH, 0 ROTOPOM MbI CeHlJ.aC rOBopHM, YlIpaB.rrHTb, c06

CTBeHHO, 6u.rro He'IeM. HymHo 6hl.rrO na.rralliHBaTh CUHxpO<pa30TpOH, 

ero OCHOBHhle ya.rrhl H TeXHHlJ.eCKHe c.rrym6hI. 

HacTYlIIIJI 1956 ro)~. B MocRBe COCTOHJIOCh COBe~aHIIe lIpe)lCTa

BUTe.rreH lIpaHIITe.rrbCTB CTpaH .rrarepH COllIIa.rrHaMa. EhIJl YQpem)1,eH 

06'he)1,UHeHHhlii HHCTHTYT H)1,epHhiX Hcc.rre)1,OBamrH

HhIH ucc.rre)l,OBaTeJIbCRHH ~eHTp. EMY II 6hI.!Ia lIepell,aHa 

:U1lJ.eCRaH JIa60paTopHH AH CCCP, lIpeoopa30BaHHaH B 

llf,ICORHX ;:)HeprHiL CeiilJ.ac ;:)TO CaMaJI KpYlIHaH II3 lIJITU .rraOopaTopIIH 

OO'he)1,UHeIlHOrO IIHcTuTynl. 3)l,eCb paOOTaIOT COlleTClme U 3apyoemllhIe 

ClIeIIua.rrUCThl. 

Ho MhI OIIJITh lleMHoro 3aoeiHami llnepe)l,. BeclIoH 1956 rO)l,a, 

KOr)1,a ,IJ;yoHa CTa.rra Mem)l,ynapO)1,HhlM lIaY'IHUM ~eHTpOM, CUHxpo<pa30

TpOH e~e HaXO)1,n.rrCH II CTa)1,UU Ha.rra,~KII. BMecTe C TeM 1I0JIHbIM X01WM 

III.rra 1I0)1,rOTOBl{a 3KclIepIIMellTa.rrbHoH aIIllapaTyphI K lIpOBelleHnIO 

OlIhITOB Ha YCKopIITeJIe. 

EO.rrbIIIYIO II YClIeIIIHYIO paooTY lIpOBe.rrH COTpY1IHImu OT)1,e.rra BhI

COKO'IaCTOTllhlX YCTPOHCTB, PYKOBO)1,HMhle R. B. L!eXJIOBhlM. OUII 

OCllOIIJIII II YCOBepIIIeUCTBOBa.rr1I HeBepOHTIIO c.rromHhle YCTPOHCTB 

ClJWRTpOHHKU. MHoro lIPUIII.rrOCb 1I0pa6oTaTb C. C. Har)laCeBY H 

ero COTpY)1,HIIKaM, )1,06UBIIIUMCH BhICOlwro II Ha)1,elIaIOrO BaRYYMa. 

HmWHeI\, pannen BeCHon 1957 rOI~a HaCTYlIIIJTII )1,HII, lWl'Jla 


IIMeHHHlIUROM MOJI,HO OhIJIO Ha3BaTh JI. ll. 3uHoBbeBa. TelIepb OH 


TeXHlIlJ.eChIIX HaYl" lIaqa.rrhHHK OTI~e.rra CHIIxpo<pa30TpoHa. 


B Te nCTOplIlJ.eClme AIIlI Y Hero ObW oo.'1ee pell;KHII TIITYJI - rJTaBHhI1I 


3alIYCI{aIOU~Hl'i. 1\ HeMY CXO)1,I1JIHCb Bce HUTH. OH )l,IIPH;'h:l1pOBaJT c.rroa,


Hon H ~1Horoo6pa;3Hon paooToH <pH3IfROB, 3JIeRTpHlWB, pa)l,lfCTOB, 


MexaHHROB - Bcex Tex, KTO CTpeMUJICH CKopee B)1,OXHYTh ffiII:1Hh 


B QY)1,eCHoe TBOPOHHO YMa H PYR qe,lOBe'iCCRHX Cl3HXpo<pa30TpoH. 
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11 alIpOJIH 1957 rO)1,a CHHxpQ(pa30TpoH )1,aJI HYlJ.Oh lIPOTOHOB, 


)1,0 lIpoeRTHoii: 3HeprHH 10 ~IH.rr.rruap)l,OB Cl.'10hTPOHOBOJTbT. 


B IICTOPIIII TeXIIHKII' Qe.rrOBOK UChYCCTBeHHO no.rryqIIJI 'IaCTU


IIU TaKoii ;:)neprlIU. 8TO Ohl.1I0 orpoMIIoii lIooe)loii. COBOTCKaJI HaYRa 


II IIPOMhIIIIJIOUIIOCTb BLI)l,epmaJIH TPY)lIILlii 3h3aMeII. YlJ.eHLIe CTpaH 


COIIHa.rrU3~Ia lIO.rryqn.rr1I HIICTpYMeHT, paBHoro ROTOPOMY He OhWO 


IIII B O)1,HOII JIa60paTopHII MHpa. rIopel\ HUMU on,pLwach BoaMOffiHOCTl> 


npOBo)1,uTl> 3Ii:CIIepHMeHTLI, II03Bo.rrJIIO~lfe npoHHlwTh B cOKpoBeHHhle 


TalIHbI cTpoeHHH MaTepHH. 

fpynIIa COlWTCKUX y'IOllLIx BO r.rraBe C ahafJ,eMliROM B. 11. BeR

CJlOpOM aa COB)l;aHIIe CIlIIxpo<paaOTpona obI:la Y)1,oCTooHa JIeHIIIIChoil: 

lIpOMHH. Bce lIOmIMamI, 'ITO 3Ta Harpa)l,a BbICORaJI Ol\eHKa TaKmo II 

TpYl(a Ro.rrJIeRTHIlOB IIHCTHTYTOB II 3aBO)1,OIl, npIIHIIMaIlIIIHX YQaCTUe 

B C(3)l,anHH YCRQPIITeJTH. 

rOBopMT 
aHQeMMH BeHCnep 

lho HOBoro npOJlaOlll.rro II JIaoopaTopHli BbICOKHX 

RaltHX )1,OCTHmeHI1H )1,OOH.rrCH oe Ro.rr.rreKTIIB 3a rO)1,hl, lIpomOlIIIIIIO 

1I0C.rrO HYCKa CIIHXPO<pa3OTpOHa? ,IJ;.rrH OTDOTa Ha 3TH BonpOChI lIpelIo

BOT 'ITO lIIICa;l OH Il ropOlICIWII 

raaeTe /J,YOHhI B CBH3Jf C )1,OCHTII.rreTIIeM .rraoopaTopHH. (qHTHPYOM 

C COKpa~OHHHMH.) 
«HeCMOTpH HH O'l.eHb KOPOTRHH )1,.rrH IIaYlJ.HOrO YlJ.pelI{)1,eHHH. CpOK, 

JIa6opaToplIH BhlCOKHX ;:)HeprII!i 6hlCTPO CTa.rra nOJlLaOBaTbCH. Mem)l,Y

HapO)1,llOH II3BeCTIIOCThIO. ,IJ;ocTaTOlJ.HO HaIIOMHHTb, 'ITO B ClTOl1 .rra6o

paTopHII Obwa BlIepBue OTRphlTa HOBaH 'laCTIIII8 aHTlfCHrMa-MHHYC

nmepOH, BlIepBhle YCTanOB.rrOH )1,eHCTBYIO~n~i: nplI CTOJIRHOBOHIIH.X 

B OOJTaCTH BhICOKliX 3HeprUH oo~eH3BeCTHLIii CeII'IaC 3aKOH IIHepll;vHI 

oaplIOHHoro aapH/\a, YCTaHOBJTeHO cy~ecTBoBaHue )lBYX TIllKOB B IIM

lIy.rrhCHOM pacnpelleJTeHHII JTHMO)1,a-rlllIOpOHOB, 1I3yqOHf,T yr.rrOBhH~ 
xapaRTepUCTl'IRII reHepaIIHH rIIHepOHOB. BnepBhle D .rraoopaToplIll 

6hl.rr YCTaHOB.rrou ObICTPbIH POCT COlJ.eHHH reHepa~IIn K-MeaOHHLlX nap 

C 3noprlIelI, 06HapYH,eHO (npii CH.lILHhIX BaalIMO)1,eiicTBIIHX) pOffi)1,elT110 

peaOHaHCHbIX COCTOHHHII HH-MoaOHOB, paClIa)1,aIO~HXCH C I1ClIYCRH

HueM raMMH-<pOTOHOB, II PH)1, HOllhlX p030IIaUCHbIX COCTOHHHii CTpaH

Hh1X 'laCTH~. l1aY lOH PHJJ; aaROHOMeplIOCTelf pacna)1,a HeiiTpaJIbIIbIX' 
R-2-MeaOHOB, n 'IaCTHOCTH YCTaHOB.rren HODhlll THlI paCrrHi\a (paClIa,J; 

C Y'IaCTlIeM HeHTpa.rrbIIhIX MeaOIIOB). C IIOMOllJ,bIO OCTPOY:\IHOii MOTO

)1,IIKII IIo.rrY'IellhI COBepIIIeHHO lIOBhIe ,J;aHHbIe 0 pacceHHHII HYK,'101l0B 

Ha OlJ.eHh Ma.rrbIe yr.rrLI npu 60.rrhlllllX 3IIeprUJIX. 

BlICPBLIO 1I0CTaB.rreHhI BeChMa TOHKHe OlIhITbI UO <mOOOBbnn} CO

IIH-Me30IIOB II HYl<.ITOIIOB (paccemIue na 180 rpa;J:ycon). 

HMoeT Ko.rr.rreKTHB .rraoopaTOplIII H B 

o6.rracTH Da3Da60Tlm HOBhlX MeTOll,Oll IIcc.rre)1,OBHHHH. J\l. I'. UIa<ppa
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HOBOII, 8. H. I{bIraHoBblM H ,1l;pyrllMH oWIa paspaooTaua nOJIY'lHBJUaH 

mHpOIwe pacnpocTpaHcHHe cpe,1l;H BCCX JIaOOpaTopIlH MHpa MeTO,1l;HI{a 

ncpneu,1l;HI{YJIHpHOrO oOJIY'lcmul q,OTOnJIaCTHHoK. 
MCTo,1l;HKa paCCCHIlHH B TOHlUIX CJIORX, npc,1l;JIO}l{eUHaH B. A. HH

IniTHHLIM II B. A. CBHPIl~OBbIM, nOSBOJIHJIa nOJIY'lHTb COBceM lIOBbIe 

.AaIlHbTC 0 pacceHIIHn UYRJlOHOB. BOJIbUme nepcneKTIIBbI HMeeT OPIl

rIlHaJIblIbIii: MeTO,1l; nCnOJlbSOBaHIIH RaMepbI BIIJlbCOHa, paspaooTaH

UbTH JI. H. CTPYHOBbIM. BOT no neOOXO,1l;UMOCTII O'leHb I{paTKIIli II 

CrWITblll nCpe'leHb' Tex OCUOBIIbIX UUY'lUbIX pe3YJIbTaTOB, KOTophle 

CAeJIaJIH JIuoopaTopuIO BhlCORIIX aneprIllr mnpOKo I13BecTIIoii KaR 

Y Hac, TaR II sa PyoelliOM. OTpa,1l;HbIM HBJIReTCH TOT q,aRT, 'lTO npal{TU

'lCCKH Bce YKasaHHhW ,1l;OCTIIiI,CHUH CBHsaIlbI C HMeHaMII COBceM MO

2IOAblX YlJeHbIX, I1pllJUe,1l;IIIHX B JlaOOpaTopHIO HS YIIUBepCUTeTOB, 

YlJCOHbIX HHCTIITYTOB Hameii CTpanhl n opaTCKUX COll,HaJIIICTH'leCKUX 

CTpau sa nOCJle,1l;HHe ~)-6 JICT. 

K 1I0lWJICHIlIO CTUPUlHX y'lCHbIX, IWTOPbIX JIaOOpaTopnH OOH3aHa 

BCIIOMHIITb B AeHb CBoero l~eCRTIIJIeTnH H ROTOpIuM OOH3ana MHorIlMH 

H3 CBOIlX ,1l;OCTIIHWUIIlr, OTHOCHTCH lIpoq,eccop BaH faH-'laH (KHP), 

upoq,CCCOP B. IICTplliIlJIKa ('ICCP), AOKTOP II. MapKOB (BOJIrapIlR). 

MIloro J~eHHOro )WJW naM HClIP0,1l;OJIfI\UTeJIbHoe npeObIBallne Y Hac 

lIpoq,eccopa M. ,1J;allbIllIa (IIoJIbma). OOmIlpIlLIe II T~aTeJIbHbIe 
HCCJIeAOBaHIIH, BhIIlOJIUeHHhle M. M. COJIOBheBbIM, E. H. KJIaAIIIIll,ROII, 

HryeH ,1J;nH Thl (,1J;PB) , A. A. KY311C1~OBbIM, H. M. BnpHcoBbIM, 

M. H. Xa'laTYPHHoM, A. JI. JIIOOHMOBbIM, 3. O. OKOHOBhIM, M. A. Ca

BnHbIM, M. M. fpaMcHIIll,RHM, B. C. CTaBIIHcKIIM, A. C. BOBeHRo, 

RIITallcRHMII COTPYAll1fI{aMH ,1J;nH ,1J;a-ll,ao, BaH I{Y-A3CIlOM, BaH 

IOu-'IaIloM, IwpeHCKliM q,lISIIROM KIIM XII MIIOM, PYMbIHCKIIM y'Ie

IlbIM A. MUXYJIOM, nOJIbCRlIMn q,lISUll:aMli TOMameM XocpMOImeM 1I 

.APyrllMn, lJemCRlIMli Cnell,HaJIliCTaMn M. BpaHoii: 1I )~pyrnMlI (R He Mory 

Hepe'THCJIlITb lIX Bcex), 1I0IWShlBaIOT, 'lTO nayqIIbrH OTAeJI JIaOOpaToplili 

lIpeBpaTHJICH B HaCTOH~yro KySIlllll,y IIaY'lHhIX HaAPOB, cnOCOOHblX 

caMOCTOHTCJIbllO npOKJIaAhlBan HOBbIe nyTH B TaKOM TPYAHOM pa3

.I~eJIe COBpeMCHHOH q,1I3IIl{1I, IWK q,lISliKU 3JICMCHTapHbIX lJaCTIIl~ n 

BbTCORHX 3HeprnH••• 

K MOJWAl>1M Y'lCHhIM, HOHelJHO, CJIeAYOT OTIIeCTli H M. B. <Iy

BlIJIO, M. M. nO~ropell,I\Oro, A. Jl. JlIOoHMoBa, KOTOPbTe BHeCJIH pema

IOH~IIH BRJIa~ I{al, B IIo~roToBKy HaYlJHOH MOJIO~e'ffin, TaK n B 

Te SaMe'laTeJIbHbIe ~OCTHmCHIIH, KOTOPhIe H BHpaTl~e nepe'lI1CJIliJI 

BbIlIIe. 

HapH~y C HanpHrKCHIIOH lICCJIe,ll,OBaTeJIhCKOH paOOTOM B JIaOopa

TOplili ycnomHO pemaIOTCH sa~a'lll C03~aHIIH caMoii: COBpeMeHIIOH an

napaTYPbl AJIH q,HS.I1'leCKliX HCCJICI~OBaHIIiL OT~eJIY HOBblX HaY'lUbIX 
~ , 

paspaUOTOK, 1I B nepBYIO O'lepeAb pyKoBo~IITeJIIO 3Toro OTAeJIa 

10. A. KapamBllHY, npHHRAJIeffiIIT B aTOM ~CJIe O'leHb OOJIbmaH 3a

CJlyra. Pa60Te TOBapll~elI 10. A. KapmaBllHa, H. M. MaJIamKeBII'la, 

A. C. I'aBpHJIOBa II MHorHX )J;pyrllx MOJIOAhIX llHllicHepOB MhI OOH3aHbI 

TeM, 'ITO JIaOOpaTOp.l1H CeH'laC OOOPYAOBRHa RBTOMaTaMli AJIH npOCMOT

pa q,OTOClUiMKOB C nY3blpbKOBbIX I{aMCp. COS,lJ,anhI nOJIyaBToMaTbI, 
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c031.(aHa n naCTpaHBaeTCH TalmH YHlIRaJIbHiU{ annapaTypa, I{aK 

3JIeKTpOCTaTH'!eCKHe cenapaTO,Phl ~JIH K-MeSOHOB 1I P;JIH aHTlmporo

HOB. EOJIhmaH. paOOTa npOBe~eHa rpynnoH lIIDKeHepOB H q,lISHHOB 

nop; PYKOBOACTBOM M. H. CeMenromRlIHa, cosp;aIO~llX COBepmeHHO 

HOBhlH TIm cenapaTopa BbICOIW'laCTOTHbIH cenapaTOp aHTlInpo

TOHOB Ha 5 MMJInapp;OB aJIeKTpOHOBOJIbT. MHoro TBop'leCKOrO Tpyp;a 

BJIOiI(Mli B 3TOT cenapaTop C. B. MYXllH, B. JI. CTenuHIOK, B. A. 
Bar.l1H, 10. A. EbI'IKOB H p;pyrHe lIHmeHephlll TeXHlIKH. Cosp;aHlie aJIeK

TpOCTaTIf'IeCKliX cenapaTopoB - ~e.'lO H30opeTaTeJIhHOCTli II orpOM

Horo Tpyp;a B. B. MlIJIJIepa, A.,1J;. KHpllJTJIOBa, C. II. BopoobeBa, 

A. M. CDpOJIOBa, O. H. I{lICJIHKa H pHp;a p;pyrllx Cnen;HaJIliCTOB, Ha

me)J;IIIlIx HOBbIe pemeIIlIH, BnepBhIe OCY1ll,eCTBJIHeMhIe B JIaoo

paTOp1iH. 

JIaoopaTopHfl BbICORliX 3HeprIlH no npaBy ropp;llTCH CBOHM KPIlO

reIlHbIM OTAeJIOM. PYKOBO~HTeJIb OTp;eJIa npoq,eccop A. r. 3eJIbp;O

Bll'l, OP;HH liS Be~y1ll,llX cnen;lIaJIIlCTOB uameH CTpaHhl B aTOH OOJlaCTIl, 

B IWPOTI{llH CpOR CyMM C03p;aTh npeRpaCHbIH ROJIJIeRTlIB, peIIIllBmHH 

PHP; TpYAHeHIIIHX sa~atl HplioreHIIOH TeXHIlKli. KplIorenHhlH OTp;eJl 

JIaOOpaTOpnlI lISBeCTeH p;aJIeKO sa npep;eJIaMlI ,1J;y6Hhl ••• 

BOJIbIIIOH, XOTfl CO CTOPOHbI 1I He Tal{ OpocaI01ll,IlHCH B rJIa3a 

nYTb, npop;eJIaJIli Bce 3KCnJIyaTau,1I0HHbIe OTAeJIbI JIaOOpaToplilI. ClI

JIaMli 3KCnJIyaTan;UOHHbIX OTp;eJIOIl sa aTO BpeMfl nepep;eJlaHa no cy

IqeCTBY BCH aBTOMaTlilm H BHep;peHO MHoro IIOBhlX CliCTeM, ooecne

'llIBaIOIqlIX CJIameHHbIH pemIlM paOOTbI orpOMHoro 'lIlCJIa pasIIoo6

pa3HhlX arperaTOB, Y'laCTBYIOIqllX B paOOTe YCKopllTeJIH... 

MaCTepCKlIe JIaOOpaToplili OCBOlIJIlI lI3rOTOBJTeHlIe CJlOameHmeH II 

YHlIKaJIbIleHmeH annapaTypbI. Pa3HooopaSlie ;nOH annapaTypbI JIerRO 

BlIp;eTb .113 Toro nepe'lHH YCTaHOBOK, lIcnO.'lb3yeMhlx B JIaOOpaTopHlI, 

o KOTOPbIX H yme rOBopHJI BMIIIe. OT aBTOMaTOB P;JIH npOCMOTpa 

CHUMROB C lIX CJIOmHeHmeH 3.'leHTpOHHOH U OnTIf'IeCKOH annapaTy

POH P;O cenapaTopOB, pa3MepbI nOJIlipOBaIIHbIX nJIacTlIn HOTOPhIX 

~OCTuraIOT MHorux p;eCHTKOB MeTpOB,- BCH 3Ta paOOTa He MOrJIa Obi 

ObITb BbInOJIHeHa, eCJIH ObI SaMe'laTeJIbHbIe MexaHlIKlI, TOKaplI, CJIe

capH, onTlIRlI He OTp;aBaJIH Bcex CBOlIX TBOp'leCKlIX CM paOOTe. 

B HaCTo~ee BpeMH MbI p;OCTlIrJIlI Talwro nOJIOmeHlIH, Korp;a HamlI 

MaCTepCKlie MoryT cp;eJIaTb oYKBaJIbHO JIIOOOH q,llSlI'leCKlIH nplIoop 

nO'lTlI He3aBliClIMO OT MacmTa60B :;)Toro nplloopa. JIY'lmlIM npuMepoM 

3Toro HBJIHeTCH cosp;aHue AByxMeTpoBoH nponaHoBoH RaMepbI 8) u 

MeTpOBOH BOP;OPOP;HOH KaMepbI, KOTophIe lISrOTOBJIeHhl C nOMOIqbIO 

saBop;OB HameH CTpaHhI ClIJIaMII nalllHX aaMe'laTeJlbHbIX MacTepclmx. 

HamIl MacTepCHlie - lHO SOJIOTOH q,oHp;JIaOOpaToplIlI. MbI Moa,eM 

CMeJIO CTaBlITb nepeA JIaOOpaToplieH JIroobIe Sap;a'llI,', TaH KaK SHaeM, 

'lTO I1306peTaTeJIbHOCTb II TBOp'leCTBO namllx IlH~KeHepoB, TeXHlIKOB, 

pa6o'lux CYMeIOT npeOp;OJleTb Bce TPYP;HOCTIl>}. 

8) ,lJ;BYXMeTpOBan: lIponaUOBan: nY3I>IpbKOBan: KaMepa, BCTynRBman: B 3K
CIlJIyaTa~I'IIO B 1965 rOllY,- CaMaJJ 60JIbman: B Ml'lpe ImMepa 3Toro pOlla (no lIml
He np06era 'IaCTlr~, a CJIellOBaTeJIbHO, 1I 110 34J4JeKTIDlHocTR I'IX perI'lCTpa~III'I). 
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3AJI HMITYJIhCHOrO PE· 
AETOPA HA BhICTPhIX 
HEfrTPOHAX. 

CHoaa 

aoepaLle a ...pe 


JIauopaTopIlH HeiiTpoHHOH ~HSHKIl o,ll;Ha HS callUJX MOJIO,ll;hIX 

JIaOOpaTopIlH OOl>eAIlHCHHoro IIHCTIlTYTa H,II;epHI>lX HCCJIep;OBaHIIii. 

o ,ll;pyrIIx KOJIJIeKTIIBax ,D.yOHhl, 0 rIlraHTCKOM CIlHxpo~aSOTpOHe, 
o nepBOOTKphlBaTeJIHX HOBhlX H,II;eplIhlx '1aCTl:H~ H 0 MHorOM ,ll;pyroM 

HeO,ll;HoKpaTHO COOO~aJIH raseThl nO'1TH BCCX CTpaH. A aTa JIaoopa

TOPHH Il3BeCTHa nOKa rJIaBHhlM oupa30M CIIe~HaJIHCTaM-lIeHTpOHDJ)i[
RaM. E~e cpaBHHTeJIhHO Hep;aBlIO co CKOPOCThIO IUITh ThlCH'1 yp;apoB 

B MIIHyTy Ha'laJIO UIITbClI ce Mory'lee cepp;~c, lIa,ll;emHO 3aKOBaHHoe 

B HenpOHII~aeMYIO TOJI~y oeTOHa, CTaJIII H CBIIH~a,- IIMIIYJIbClIhlH 
peaKTOp Ha UhlCTPhIX HeHTpOHax. 

PYKOBO,ll;HT JIaoopaTopHeH HeHTpOHlIOH ~H3IIKH ee AHpeRTOp 

JIaypeaT HOUeJICBCKOH npeMHH 1958 rO,ll;a 'lJIeH-KOppeCIIOH,II;elIT AH 
CCCP IIJIhlI MHXaHJIOBH'l Q:lpaHK. Mhl IIOITPOCHJIH ero KpaTKO pac

CEW3aTb 00 HMIIYJIbCHOM peaKTope - r.ilaBJIOH H COBepmeHHO HeOUhl'l

HOff MamHHe, HBJIHIO~eiicH OCHOBOH, BOKpyr KOTOPOH CTPOHTCH 3K

cnepHMeHTaJIhHaH paUOTa KOJIJICKTlIBa. II BOT 'ITO Mhl YSlIaJIII. 

PeaKTOp JIaOOpaTopHH IIOCTpoeH Cne~HaJIhHO p;JIH HaY'lHhlX nc

CJIeAOBaHHii B OOJIaCTIl ~II3IIKH. ,D.JIH aToji ~eJIII COBeTCKIIMII cncIUI

aJIHCTUMH OhlJIa pa3paOOTaHa KOIICTpyK~HH, BeChMa nCOOhl'llIalI C 

TO'lKH speHHH peaKTopnOH TeXlIIIKH. PeaKTOp OTJIII'laeTCH OT Bcex 

cy~ecTByIO~Hx H npHCIIOCOOJIeH ,ll;JIH II3Y'leHHH H,II;ep MeTop;aMH 

neHTpOIIHOH CIICI,TPOMCTPHH, a TaKme ,ll;JIH IlCCJIe,ll;OBaHIIH CTpyKTyphl 

Be~eCTBa. 

EOJIbIIIIlHCTBO cy~ecTByIO~Hx peaKTopOB ,ll;aeT HeIIpepbIBHhlH BO 

BpeMeHH nOTOK HeHTpOlIoB. qeM OOJIbllIe Bhlp;eJIeHHe 3HeprHH B ep;Il

HII~e OOl>eMa peaKTopa, TeM OOJIee HHTeHCHBHhle ny'lKH HeiiTpOHOB 

MoryT UblTb IIOJIY'leIIbI. npH aTOM ~H3HKH Bcerp;a 3anHTepeCOBaHLI 

B HCIIOJIh30BaHUH OOJIhIIIHX IIOTOKOB HeHTpOHOB. Op;HaKO IIOBhlmelIHe 

MO~HOCTH peaKTopa YCJIOrEmlIeT H yp;opomaeT He TOJIhKO oro IWH

CTpyK~HIO, HO TaK)I,e H ero :)KCIIJIyaTa~HIO. OHO BO,ll;OT K YBeJIH'lelIHIO 

pacxop;a IIp;epHoro rOpIO'lerO II B03paCTaIIHIO aKTHBHOCTH oopa3yIO

~IIXCH B peaKTope paL\UOaKTHBHhIX Be~OCTB, 'ITO TpeoyeT P;OlIOJI

mn:eJIbllhIX Mep 3a~UTbI. 

,r:t;JIlI MlIorux ~U3H'lOCKUX HCCJIOL\OBaHIIi'r poaKTOp MEP 9) OOl>eL\u

JIeHHOro HIICTUTYTa ,ll;aeT OOJIhIIIUe B03MOflmOCTU, 'leM MO~IIbIC peaI{

9) IIBP- peaHTOp Ha 6blCTPblX 

5* 67 
66 



TOphl OOhl'lHhlX CHCTeM. B TO me BpeMH OH CBooo,n;eH OT HeKOTophlX 

HX HeAOCTaTKOB. clTo OO'I>HCHHeTCH TeM, 'ITO IIBP - peaKTOp He He

rrpephlBHoro ,n;ellCTBHH, a HMrrYJIbCHhlll. OH C03,n;aeT KopOTKHe MOm;Hhle 

BCIIhlIIIKH HellTpOHHoro H3JIY'IeHHH. HerrpepblBHblii HOTOK HeHTpOHOB 

H3 peaKTopa HymeH He BO Bcex CJIyqaHX. IIm.lToMY Sa'IaCTyro CPHSHKH 

CTaBHT Ha rryTH HeiiTpOHOB, BbIXOAHm;HX HS OObl'lHOrO peaKTopa, 

TaK HaSblBaeMhle MeXaHH'IeCKHe CeJIeKTOpbl, KOTopble rrperpam,n;aIOT 

rryTb HeiiTpoHaM, rreplIo,n;H'leCKH OTKpblBalI ero Ha KopOTKHe rrpOMe

mYTKH BpeMeHH. Y ·TaKHX MeXaHH'leCKHX saTBopOB HMeIOTCH cym;ecT

BeHHhle He,n;OCTaTKlI - OlIlf rrporrYCKaIOT MaJIO lIeiiTpoHoB H He rrOJI

HOCTbIO saKpblBaIOT rryTb lISJIyqeHHIO B OCTaJIbHoe BpeMH. CJIe,n;OBa

TeJIbHO, ,n;JIH pH,n;a HCCJIe,n;OBaHHii OOJIl:'IIIaH MOm;HOCTb HymHa TOJIbKO 

B TOT MOMerrT, Kor,n;a rryTb HeiiTpoHaM OTKpbIT. ECJIH me c,n;eJIaTb YCTa

HOBKY lIMlIYJIbCHO:H, TO Heooxo,n;lIMOCTb B ceJIeKTOpax OTrra,n;aeT. 

)J;JIH aTlIX u;eJIe:H CPlISlIKlf YiI,e ,n;aBHQ rrOJIbsyroTCH YCKopHTeJIIIMH, 

KOTopble cos,n;aIOT rrepHO,n;H'leCKH rrOBTOpHIOm;HeCH KopOTKlfe lIMnYJIbCbl 

lI3JIY'IelIHII. TaKHe YCKoplITeJIH HaSblBaIOT MHraIOm;lIMlf. lho Ka

caeTCII {(MHraIOm;lIX» peaKTopOB, TO lIX ,n;o rrOCJIe,n;uero BpeMeUH He 

cym;ecTBOBaJIO. 

nepBblii MllratOl.qllii 

PeaKTOp IIBP OO'I>e,n;HHeHHoro HHCTHTYTa - :3TO nepB1>IH B Mllpe 

{<MHraIOm;H:ii:» peaKTOp. OH COSAaeT BcnhIIIIKH lIeiiTpoHHoro lISJIyqeHHH 

,n;JIlfTeJIbnOCTbIO Bcero 'IeThlpe CTOTblCH'fHhlX ceKYH,n;hl, KOTopble nOBTO

PHIOTCH 'Iepes paBHble npOMemYTKH BpeMeHlI. qacTOTY nOBTopeHlfH 

lIMnYJIbCOB MOJImo MeHHTb B saBHCHMOCTH OT TpeOOBaHH:H :3KCnepH

MeHTa. (OObl'lHO B 3TOM peaKTope HCnOJIbsyeTclI OT 5 ,n;o 80 HMlIYJIbCOB 

B ceKYH,n;y.) B MOMeHT BcnbIIIIKH peaKTOp ,n;aeT HSJIY'IeHHe TaKoe me, 

KaK OObl'lHhl:H peaKTOp MOm;HOCTbIO B ,n;eCIITKH TblCH'l KHJIOBaTT. qTO 

KacaeTCII CpeAIIe:H MOm;HOCTlI, onpe,n;eJIHIOm,e:H Bbl,n;eJIeHlIe B HeM TenJIa, 

pacxo,n; ropIOliCro H HaKOllJIeIlHe pa,n;HoaKTHBIlblX OTXO,n;OB, TO OHa 

Bcero OKOJIO KHJIOBaTTa, T. e. O'IeHb MaJIa. TaKO:H peaKTop, pa3YMeeTCH, 

lIe HBJIlIeTCII YHHBepCaJIbHhlM. O,n;HaKo OH He TOJIbKO JIHIIIeH plI,n;a 

HeAOCTaTKOB MOm;HblX peaKTopOB, HO ,n;JIH HeKOTopblX paOOT Sna'IH

TeJIbHO y,n;OOHee HX. 

C03,n;aHHe MHraIOm;ero peaKTopa He OblJIO npocTOii sa,n;a'Ieii, T. K. 

OObl'lHhle peaKTophl neBOSM:OiImO rrplIcnOCOOlITb ,n;JI1I 3TOll u;emr. )J;eJIO 

B TOM, 'ITO B rrpou;eccax, npOlICXO,n;Hm;lIX B peaKTope, Y'IaCTByeT ,n;na 

BlIAa HeHTpOHon: MrHOBeHHhle H TaK HaShIBaeMhle sanas,n;hlBaIOm;lIe. 

3ana3,n;blBaIOm;lIe He:HTpOHbl saTpYAHHIOT OblCTpoe lISMeHeHlIe MOm;HOCTH 

B peaKTope, HO TeM caMhlM ,n;eJIaIOT ero JIerKO ynpaBJIHeMblM. qTOOhl 

Mon~HOCTb B peaKTope HapaCTaJIa O'leHh OblCTPO, 'ITO Heooxo,n;HMO 

,lJ;JIH nOJIyqeHHII KOPOTKHX HMnYJIbCOB, Hya\IIO c,n;eJIaTb peaKTOp Ha,n;

KpHTH'leCKHM ,n;JIH MrHOBeHHhIX HeiiTpoHOB. B OObl'lHOM peaKTope :3TO 

paBHOCIilJIbHO aBapIilH. XOPOIIIO Iil3BeCTIIO, 'ITO u;enHO:H npou;ecc IIa 

{i8 

MrHOBeHHblX H npIilTOM OhlCTPhlX He:HTpOHaX, ocym;ecTBJIHeMhIH B Ta

KIilX Bem;eCTBax, KaK ypaII-235 IiIJIH nJIYTOHHH-239, xapaKTepeH AJIII 

aTOMHoro BsphIBa. IIepe,n; COBeTCKHMIiI yqeHhlMH IiI HHmeHepaMIiI CTOHJIa 

saAa'Ia - c,n;eJIaTb nOT npou;ecc ynpaBJIHeMhlM, 'ITOOhl HCIIOJIb

30BaTb ero ,n;JIII IilCCJIeAOBaHHii u;eJIHKOM B MHpHhIX u;eJIHX. (ho nOJl

HOCTbIO y,n;aJIOCb. 

aHTIIBHaR 30Ha 
BpalqaeTCR 

qTOOhl nOHHTb ocooelIHOCTH peaKTopa IIBP, HeooxO/J,IiIMO CKasaTb 

Het~KOJIbKO CJIOB 0 cym;eCTByrom;IiIX IilMrrYJIbCIIhlX peaKTopax. B He'Ia

TIiI eCTb, nanpHMep, orrlIcaHHe HMrrYJIbCHOrO peaKTopa, rrOCTpoelIHoro 

B CllIA IiI HaSBanHoro (<JIe,n;Ii1 fo,n;aiiBm). B HeM K ,n;eJIHm;eMYCH Be

m;eCTBY OhlCTPO ,n;ooaBJIlIeTCH, KaK ObI «BhlCTpeJIIilBaeTCH» B Hero, 

HeOOJIbIIIOH ,n;OBeCOK Iil3 Tome l\eJIIIm;erOCII Bem;eCTBa. PeaKTOp CTa

HOBIilTCII Ha,n;KpIilTIiI'IeCKIilM. B peSYJIbTaTe u;errIIOH npOU;ecc B HeM 

CHI'l'IaJIa OhlCTPO HapaCTaeT, HO <laTeM oophlBaeTCH B pe3YJIbTaTe paao

rpeBa. TaKO:H peaKTop, O'IeBIiI,n;HO, He rrpIilro,n;eH ,n;JIH nOCTaBJIeHHO:H 

sa,n;a'IIiI. B HeM HeJIbSH HOJIyqaTp nepIilo,n;H'leCKIile IiI ,n;OCTaTO'IHO 'faCTO 

nOBTOpHIOm;IiIeCH IilMlIYJIbChl IilSJIyqeHIilII. He MeHee cym;ecTBeHHhl TaK

me IiI ,n;pyrIile ero He,n;OCTaTKIiI: peaKTOp nJIOXO ynpaBJIHeM. BoaMOIK

HOCTb aBapIilIil B TaKOH KOHCTPYKU;IiIIi1 ,n;aJIeKO He IilCKJIIO'Iena. 

IIpI! KOHCTpYIilpOBanIilIil peaKTopa IIBP OhlJI IilS0paH IilHOH nyTb. 

II XOTII B npIilHU;lme OH O'IeHb npOCT, o,n;HaKO nOTpeOOBaJI npeOAOJIe

HIilH MHomeCTBa Tpy,n;nOCTe:H. PaCUI.enJIIIIOm;eeCH Bem;eCTBO pa3AeJIeHO 

B peaKTope Ha ABe paSJIH'lIlhle 'IaCTIiI - IlenoABIiliImyro IiI no,n;BllmHYIO 

SOHhl. Heno,n;BllmHalI SOHa COCTOIilT IilS ,n;ByX KacceT, co,n;epmam,IiIx 

IIJlYTOHIiI:H. 8TH KacceTbl Ileno,n;BIilmIlO 3aKpellJIeIlhl. B Il\eJIb MelI,,n;y 

HIilMIiI saxo,n;IiIT Kpaii OOJIbIIIOrO CTaJIbIlOrO ,n;lfCKa ,n;lfaMeTpOM OlWJIO 

MeTpa, YCTanOBJIeHIlOrO Ila OClf. B nOT ,n;lfCK BOJIIilaIil ero neplfcpepHH 

BMOHTIilpOBaH BKJIa,n;hlIII llS ypaIla-235 (no,n;BHmIlaH SOHa). Bo BpeMH 

paooTbl peaKTopa ,n;lICK Bpam;aeTCH co CKOPOCTbIO 5000 OOOPOTOB B 

MHHYTY, IiI rrpIil Kam,n;OM ero nOBopOTe ypaIloBbIH BKJIa,n;blIII rrpOXOAIilT 

Mem,n;y KacceTaMIiI C nJIYTOHIileM. B 3TOT MOMeHT KO:)CPCPHU;HeHT paa

MHOJKeHHH HeiiTpoHoB peSKO B03paCTaeT, HO na O'IeHb KOPOTKIilH IIpO

Me.tKYTOK BpeMenH, T. K. BKJIa,n;hIIII OhlCTPO ,n;BHmeTCH. Cneu;naJIbUOe 

YCTpoiiCTBO, peryJIlfpYIOm;ee pemHM peaKTopa, n03BOJIHeT c,n;eJIaTb 

TaK, 'lTOOhl npIil npOXO}K,n;eHHH no,n;BnmHoii SOHbl 'Iepea IleIIo,n;BIilHmyro 

peaKTOp CTaHOBIilJICH Ha,n;KpnTIf'IeCKHM ,n;JIII MrnOBeHHblX HeiiTpOHOB. 

IIpIil aTOM B03HHKaCT KopOTKalI BcnhIIIIKa HeHTpOIlHoro n3JIyqeHIilII 

,n;JIHTeJIbHOCTbIO, Kar, yme CKa3aIlO, HeCKOJIbKO CTOTblCH'lHhIX ,n;OJIe:H 

ceHYHAhl. XOTH peaKU;HII s,n;eCb ocym;eCTBJIHCTCH Ha OblCTPhlX IiI npHTOM 

MrHOBeHHhlX HeiiTpOHax, pcaKTOp He TOJIbKO oesonaceH B pa60'fC, 

HO ero CIilCTeMa yrrpaBJIeHHH rrOSBOJIHeT perYJ!IilpOBaTb u;enIlOH npo

U;CCC He xyme, 'leM B OObl'lHOM peaKTope. 
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3,lJ;eCb i1JI.H KpaTIWCTH H3JIOmeHH.H paCCKa3aHO JIHmb 0 nplmn;H

nUaJIbRoii: CXeMe peaKTopa. He ynoMuHaeTC.H, HanpHMep, 0 Cnen;HaJIb

HOM YCTpOHCTBe, n03BOJImom,eM MeR.HTb lIacToTy nOBTopemm HMnYJIb

COB 6e3 l'I3MeReHHfr HX npO,lJ;OJImHTeJIbHOCTl'I, H 0 MRorOM ,lJ;pyrOM. 

PeaKTOp HallaJI pa60TaTb B HIOJIe 1960 rO,lJ;a H C noro BpeMeRH 

Hcno.lIb3yeTC.H B HCCJIeAOBaRH.HX no Reii:TpoHHoH !}lJI3JIRe, KOTopble 

Be,lJ;YT B ,n;y6He YlleRble COn;JIaJIJICTHlIeCKHX CTpaH. 

Pa3paooTRa JI CTpOJITeJIbCTBO TaRoro peaKTopa - 8TO, pa3YMeeTC.H, 

IWJIJIeKTHBHblH Tpy,lJ; ;J.H,lJ;a HaY'lHbIX Y'lpem;u;eHJIH. HeT B03MOiKHOCTH 

nepellHCJIHTb Bcex Tex, liTO yqacTBOBaJI B ReM, H ll:ame nepe'lellb 

OCROBHblX JICnOJIHHTeJIeH He MomeT 6bITb KpaTKHM. KonCTpYH

pOBaHlle HOBoro pea1tTOpa HallaJIOCb B 1955 ro,lJ;y. OHO 

JIOCb no HHHl,HaTHBe ,n;. If. BJIOXHHl,eBa KOJIJIeRTHBOM 

H IlHlKeHepOB <Pl'I3HKO-8HepreTJIlIeCKOro JIHCTJITYTa l'oCYll:apCTBeH

Horo ROMHTeTa no Ht;nOJIb30BaHmo aToMHoii: 8HeprJIJI cCCP. He06

XOAHMO ynOM.HHyTb 3J~eCb HMeRa IO. H. CTaBHCCKoro, IO. A. BmOM

RHROii:, If. If. BOR,!l;apeRKO, B. II. 3HHoBbeBa, O. ,n;. Ka3a'l

KOBCKoro, H. B. KpaCRO.HpOBa, A. If. JIeHnYHCKoro, B. A. MaJIblx 

H <D. If. YKpaHRIJ;eBa. BOJIbmyIO pa60TY no IIpOeKTl'IpOBaHHlO 

H H3rOTOBJIeHHIO pa3JIH'lHblX Y3JIOB peaKTopa IIpOBeJIH Cnen;HaJIHCTbI 

,lJ;pyrHx JIHCTJITYTOB, CpeAH IWTOPhIX B nepByIO Ollepell:b Ha

3BaTb TOBapJIm,eii: l'. E. BJIOXJIHa, A. C. 3aHMoBcKoro, II. Ha

3apOBa. Pa3YMeeTC.H, BeCbMa Mnoroe C,lJ;eJIaHO COTPYAIIlumMH OO'be

,lJ;HHeHHoro HHCTHTYTa. Cpe,lJ;H HHX npelK,lJ;e Bcero IUIlKeHepbl 

C. K. HHKoJIaeB, B. H. ,n;ep.HrHH, B. H. BYHJIH, A. K. IIonoB, 

B. E. JIOm,HJIOB, C. A. KBaCHHROB, B. If. Ha3apOB, B. ,n;. AHaHbeD. 

pa60TbI OblJIO y !}lH3HKOB H cnen;JIaJIHCTOB no :meRTpOHl'IKe 

If. BJIOXHHI~eBa, (I). JI. illamlpo, IO. C. HSBHn;Koro, l'. If. 3a61UI

KHRa, B. If. JIym,JIKOBa, r. c. CaMOCBaTa, A. B. IIoIIoBa, KHM XeR 

BOHa H E. II. llia6aJIHHa. ECJIH nonbITaTbC.H Ha3BaTb 3ll:eCb Bcex, RTO 

BRec nOJIeSRblii: BKJIa,lJ; B npoeHTHpOBaIIHe H coopymeRHe peaKTO

pa, B ero JICCJIe,lJ;OBalIl'Ie, paClIIHpeHHe B03MomHOCTen ero l'ICnOJIb30

BaHH.H, TO npHmJIOCb 6bI nOT cnHCOI, YBeJIH'lHTb elIJ;e DO MHoro pa3. 

npllraaWaeM Bac 
OCMOTpeTb peaHTOp 

Tenepb, HOr,lJ;a npo!}leccop If. M. <PpaHK paCCKaSaJI HaM 00 YCTPOH

CTBe peaKTopa, 06 ero HCTOPHH, COBepmJIM 8KCKypCJIlO, OCMOTPIfM 

peaKTOp BMeCTe C HamIfMH 'lIfTaTeJI.HMH. IIpelKAe Bcero B 3,!1,a

RHe, rAe RaxO,lJ;HTCH nyJIbT ynpaDJIeHIfH. 

••• OCn;HJIJIOrpa!}lbI , caMoIIHCn;bI, n;H!}lep6JIaTbI, KRonKH H CHrHaJIb

Rble JIaMnOllKH. /{alKeTC.H, HeB03MomHO pa306paTbC.H BO BceM 8TOM 

TeXRH'leCKOM ooraTCTBe, 3aIIOJIHlIDIDeM He60JIbmOH 3aJI nyJIbTa. Ho, 

TepneJIHBOH nOMOlIJ;H ,lJ;emypHoro HHlKeHepa, nOCTeneIIIIO 

Ra'lHRaemb nOHHMaTb, liTO Bce S,lJ;eCb nOl~'lHHeHO CTPOii:HOii: CIfCTeMe. 
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PaCCMOTpIfM pa60TY peaKTopa CKD03b (<JIyny BpeMeHH». 

BOT, B :u;eHTpe, rJIaBHble npIf60pbl ynpaBJIemm. HanUlM KROIIKH 

l'I B 3ll:aHHIf peaKTopa sa 2:50 MeTpOB OTCIO,lJ;a HalllmaeT Bpam.aTbC.H 

POTOP, Bce 60JIee na6Hpa.H CKOpOCTb. Em,e ,lJ;BHlKeHHe - H nOCJIymHo 

IIOnOJI3YT BBepx peryJIHpyIOI:u;Ife CTepH\HIf. IIpHOOPbI TOllHO IIOKa3b1

BalOT IfX nOJIOlKeHHe. ,n;pe~mIOI:u;IfH aTOMHbllI 3BOPb np06yn{,lJ;aeTC.H. 

Bee HOBbIe CHJIbl BJIHBaIOTCH B ero orHennbIe MyCKyJILl. 06 3TOM rOBD

pHT CTpeJIKa caMonHmym,ero npH60pa - YKa3aTeJIH MOm,HOCTH. OHa 

nOJI3eT BnpaBO, OCTaDJ1}UI 3a c060ii: Ha pa3rpa!}lJIeHHOH 6YMare Kpac

HblH CJIe,lJ; ,lJ;HarpaMMbI. 

dlepexo,lJ;HM Ha aBTOMaTH'leCKOe ynpaDJIeHHe!» - na KOMan,lJ;a 

KaK Obi 3arHIIHOTH3HpOBaJIa CrpeJIKY caMonHCIW. OHa nepeCTaJIa 

,lJ;epraTbCH H Tenepb YBepeHHo lIepTHT IIJIaBHO KO.1II>lmym,YlOeH JIIfHIflO. 

nepe,!1,OxHyTb: HM nOMoraeT aBTOMaT. CJIOIKHblH :meKTpOH

npIf60p 3aMepHeT KalK,lJ;hIH MMnyJIbe, epaBHHBaeT ero C IIpell:hlll:y

II~HM H nOCJIe,lJ;yrom,HM, MrHOBeHlIO anaJIH3HpyeT Clnyan;mo H ,!1,eJIaeT 

CBOH lIeTKHe BblBO,lJ;bI B !}l0pMe 6e3YKopIf3HeHHo npaBRJIbIIhIX KOMaH,lJ; 

Ha IIymIIble IfCnOJIHJITeJIbIIbIe MexaHIf3MhI. 

BceMorYI:u;a.H :meHTpoHHKa! 8JIeKTpoHIILlii: M03r ycneBaeT 3a,!1,aBaTb 

ThIC.HlIH BonpOCOB TblC.HlIaM ,lJ;aT'lHKOB. OH ycneBaeT npOBepHTb IfC

npaBlIOCTb IWIITPOJIbHLIX YCTPOHCTB. OH BOBpeM.H aHamI3IfpyeT Bce 

OTDeTIll If co CKOPOCTbIO, IIelwcTynnoH lIeJIODeKY, BHOBb ,lJ;aeT CBOH 

KOMaII,lJ;l>I. 

«A HCIIpaBJIeII JIH .II caM?» - no nOCJIe,lJ;IIHii: Bonpoc, KOTOPLIH 

sa,lJ;aeT aBTOMaT B ROH:u;e :U;HKJIa npoBepoK. ECJIH 6b1 OTBeT OKa3aJIC.H 

OTpH:u;aTeJIbHhIM, npOH30111JIO 6bl nepeKJIIOlIelIHe Ha ,lJ;y6JIIfPYlOI:u;YIO 

CHCTeMY. Ho TaKIfe CJIYllaIf 6bIBalOT OlleHb pe;U;KO. CHcTeMa pa60TaeT 

C BblCOKOH Ha;u;emHOCTbIO. 

A liTO IKe lIeJIOBeK? LleJIoBeK no-npelKlIeMY rJIaBeHCTByeT H Ha,!1, 

YMHblMH npHoopaMH, KOTopble OH COS,lJ;aJI ce6e B nOMOll~b, H Ha,!1, 

orIIeHHLIMH CHJIaMH, KOTopLIe OH nOKOpIfJI H 3aCTaBHJI pa60TaTb Ha 

(iJIaro JIIO,!1,eii. 

- B3rJI.HHIfTe IIa <lTOT m,HT,- rOBopIfT eTapmHH HInI,eHep,- <lTO 

,lJ;03HMeTpH'leCKaH CIfrHaJIH3an;lUI. CIO,lJ;a T.HHYTC.H IIpOBO,lJ;a H3 Bcex 

nOMem,eHJIiL JIIOoall H3 9THX JIaMnOlleK sarOpUTC.H, eCJIH B MeCTe, 

KOTopoe OHa 0003HallaeT, B03HIfKaeT IIODhImeHHall pa,lJ;HOaKTHBHOCTb. 

8TH IKe YCTpoiicTBa B CJIYllae He06xo~IfMOCTH caMH OCTaBOD.HT peaK

TOp. Ho CIfrHaJIbI MOJIlIaT. OnaCHOCTH HeT. qYTKHe IIPH60Pbl oxpaHlIIOT 

3,lJ;OpOBbe JIIO,lJ;eH. 

"ITO nOHaaaa 
neplICHOn"! 

qeTBepTT, KIIJIOMeTpa OT,lJ;eJI.HeT nOMem,eHIfe IIYJIbTa OT rJIaBIIOrO 

3,!1,aH1I1I peaRTopa, noxolKero no apxHTeKType Ba 3AaHHe 06W:IHOii 

,meKTpocTaIIUHH. lVlLr CIIeIDHM TYAa, K rJIaDHOH n;eJIH aroH yBJIe
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f; 
RaTeJIhHOH aRCRypCHlI. Ho npemp;e Ha;n:O npeO;n:OJIeTb npenHTCTBlIe: 

no CTaJIhHOH JIeCTH~e nepeopanCH 'lepes oeTonHyro raJIepero HellT
POHOBop;a. 

JIerRo nOBepHYJICH RJIro'l B. p;BepHOM saMRe. MLl O'lYTIDIHCb B 

nYCTOM RyoooopaSHOM nOMem;eHHH oe3 OROH. l1;n:eM R npOTlIBOnOJIOfH

HOH CTeHe. OTRphIBaeTCH em;e op;Ha ;n:Bepb II CHOBa TaRoe iHe no

Mem;eHlIe. Tenepb OT caMoro peaRTopa Hac OT;n:e.'1HeT TOJIbRO TOJIrn;IIHa 

oeTOHnOH 3aID;HTLl II p;Bepb BeCOM B ;n:eCHTb TOHH. HenpIiIBhI'lHbIH 

nJIaRaT: «Bxo;n: B saJI oes TanO'leR sanpern;eH!» ITpH'leM s;n:eCb TanO'lRII? 

,n;JIH Toro 'ITOOhl He nopTHTh nJIaCTHRaT, nOI{phlBarom;HH nOJI, 'lTOOLI 
no;n:p;epa{IIBaTb 'IIICTOTY. 

Ho cero;n:HH B saJI BOOOm;e HeJIh3H BXO;n:IITh: TaM nOBhlllIeHHaH 

pap;HOaR'1'HBHOCTb. 11 Bce me I1a peaRTOp nOCMOTpeTb MomHO - R Ha

llIHM YCJIyraM HaCTOHrn;IIH MOPCROH nepHCROIl. 3IIrsarOOopasHaH 1fJ0p

Ma ero TPYOhl npe;n:oxpaHHeT HaOJIro;n:aTeJIH OT Bosp;eHCTBIIH HeihpOHOB. 

O;n:Hal\'.O OJIeCTHm;Hii rJIas neplICRona MepTD. HH'lero He BII;n:HO••• 

PesRIIH m;eJI'lOI{ peJIe sa cnlIHOH nOTORH CDeTa SaJIIIBaroT sa.'1. 

Teneph DH RaR Ha JIa;n:OHII. 113Hrn;Hoe TeJIO peaRTopa TO'IHO B 

~eHTpe. OH Hep;DlIanIM, II TOJIhRO YCIWlIeM BooopameHIIH MOiRHO 

saCTaBHT:,£. ceoff BcnOMHIITb 0 rposHoH MOm;1I <lTOrO ROMnaRTHoro " 
arperaTa, nORopeHHoH 'leJIOBeROM. . k 

HeiiTpOHblt .,OHeHO 
COC..IITaTb 

113 Mpa'lHOrO RaaeMaTa nepHCRonHoii nepeXOp;IIM B CBeTJILIH 3aJI 

HSMeplITeJIbnOro naBJIJIbOHa. Cro;n:a BhlXO;n:HT RaHaJIhl, BhlBe;n:eHHbIe 

HS peaRTopa. YSRlIe HX mepJIa saRphlTbI nenpomIIweMhlMII I{yoaMII 
3AMECTIITEJIb ,lJ,IIPEHTOPA JIABOPATOPIIH 

aarJIyrneR, p;DlIrarom;IIXCH no peJIbCaM. ECJIII o;n:na 1I3 SarJIyrneR OT,])
,lJ,OHTOP <l>II3IIHO-MATEMATII'lgCHHX HAYR 

ep;eT B CTOPOHY, nY'IOR HeiiTpoHoB YCTpeMIITCH B IICCJIe;n:ODaTeJIhCRlIe <1>. JI. IIIAnIIPO IIOHA3bIBAET AIITIAPA· 
npIIoophl, CTOHm;lIe Ha ero nYTt[. A RaR me noroM? HeiiTpoHhl BhlpByr TYPY 'lJIEHAM Y'lEHOrO COBETA IIPO<l>EC
CH HS s;n:aHIIH? He TYT-TO OhlJIO! I1x nOrJIOTJIT HeHTpoHHaH JIOBymHa. COpy r. HEBO,lJ,HII'lAHCHOMY (IIOJIhJJIA) 

II IIPO<l>ECCOPY JI. IIAJIY (BEHrPIIll).KOHe'lHO, caMhlM IIHTepeCHLIM HS AeClITH RaHaJIOB peaHTopa HB

JIlIeTCH TbICH'leMeTpOBaH Tpyoa HeiiTponoBop;a, npOXOAHm;aH no raJIe

pee. qTOOhl neHTpoHhl B neH MOrJIH CBOOOAHO ;n:BIIraTbClI, B03AYx 

HS TPYOhl HenpepLIBHO OTRa'lliBaeTCH. B aRCnepHMeHTaJIbnOM saJIe II 

BO MHorlIX H3MepIITeJIhHhlX naBHJIhOHax Ha nYTII HeiiTpOHOB, B TOM 

'lIICJIe H B ROHIJ;e ThlCH'IeMeTpODoro HeiiTpOHOBOAa, pa3Mem;eHa H3Me

pIITeJIhHaH annapaTypa. OHa perlICTplIpyeT H3JIyqeHlIe, aHaJIH3IIpYH 

ero CBOHCTBa, «paCRJIap;bIBafH) aTII CBe;n:eHIIH no TLlCH'laM H'leeI{ BOOO

paa{aeMOH RapTOTeRII. BnpO'IeM, 0 MeT01l:ax aHaJIIISa H OopaOOTlnI 

aRcneplIMeHTaJIbHLIX p;aHHLlX, Mhl BaM em;e paCCRameM. 8TII MeTop;L1 

IIMeroT OOJIbllIOe SHa'leHlIe He TOJIbIW 1I:JIlI l3TOH JIaOOpaToplI1I II He 

TOJIhRO )J;JIH ,n;yOHbI. Ho 00 aTOM BbI_npO'lreTe TaM, rAe MhI rOBoplIM 

o nepBoM 1I3MeplITeJIhHOM ~eHTpe. A CeH'laC npe;n:ocraBIIM CJIOBO 

npolfJeccopy illanlIpo. 
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,lJ;IIPEHTOP JIABOPATOPIIII HKfITPOHHO-n: <l>II3IIHII 
"lJIEH-HOPPECITOH,JJ:EHT AH CCCP II. M. <l>PAHH' ,JJ:OH
JIA,JJ:hIBAET Y"lEHOMY COBETY 0 HOBhIX PABOTAX 
JIABOPATOPIIII. CJIEBA - ITPO<l>ECCOP 8MIIJIh ,JJ:lRA
HOB (BOJIrAPIIH). 



BGE YCTPO:BGTBA 
PEAHTOPA YllPAB
JIJlIOTCJl ,n;HCTAH
I(HOHHO C I(EHT
PAJIbHOrO llYJIb
TA. llYJIbT YllPAB· 
JIEHHJl COqETAET 
B CERE ,n;OCTHlRE
HHJl ABTOMATH· 
HH. aJIEHTPOlIH-· 
HH H HHBEPHE· 
THHH. 

OBlJJ;II:B BIf,n; .MHHPo'rpOHA. 

OllbITbI C llOJIJl· 
PH30BAHHbIMH 
HE:BTPOHAMH 
TPEBYIDT CBEPX· 
HH3HHX TEMIIE· 
PATYP. HA aTOM 
CHHMHE llOHA3AH 
PABOqH:BMOMEHT 
llo,n;rOTOBHH 
HPHOGTATA H aH· 
CllEPHMEHTY. 



"tfACTbIMM rOCTJ1l1fM JTAr;OPATOP¥IM BbIBAIOT M3BECTHbIE 3APYEElIIHbm 
Y'IEHbIE. OHM 3HAHOMJ1TCH C PABOTAMM <I>M3HHOB ,1J;YBHbI M PACCHA3hl
BAIOT 0 CBOMX MCCJIE,1J;OBAHHHX, 3,1J;ECb Bhl BH,1J;HTB I1PO<l>ECCOPA ,1J;lR. EB
HOHA M3 AHrJIHM (CJIEBA). Ero IIPHHMMAIOT Y CEBH IIOJIbCHHE Y1::fEHblE 
H. COCHODCHA H E. COCHOBCKI1. 

SHCIIEPHMEHTA TOPhl rOTOBHT H OIIbITY HOBbitt CI~HHTHJIJIJ1nHOHHhltt 
,1J;BTEHTOP. CJmBA HAIIPABO: IO. II. I10IlOB 
MAPHAH CTElImHHCHH (IIOJIhIIIA). 

(CCCP), HPlRH HBHTEH (1::fCCP), 

B JIABOPATOPHM HEnT
POHHOR <l>H3HHH PA3
PAEOTAH QPE3BbI1:IA-ct. 
HO 3<ll<l>EHTHRHbIR CIIO
COB I10JIY1::fEHMH I10JIH
PM30BAHHbIX HRIaTPa
HOB. CJIEBA HAIlPABa: 
II. P:PArH'lECHY (PYlIlhl. 
HHlI) H B. M. JIYIIIMHOB 
(CCCP) HAJIAlRMBAIOT 
BOBYIO AIIIIAPATYPY. 



O.D:HA HS BAmHElilIDHX MA· 
lTIMH H3MEPHTEJI1>HOrO UEHT· 
PA- AHAJIHSATOP HA MHJIJIH· 
OII RAHAJIOB. CJIEBA BM.D:Hbl 
BOJI1>IIIHE .D:HCRH Ero MAr· 
HMTHoro 3AIIHCbIBAIOIIJ;ErO 
YCTPOlilCTBA. 3TY CJIOmHYIO 
AilIIAPATYPY rOTOBfIT R CEo 
PHH 3RCIIEPHMEHTOB IDAH. 
)];OPHE 3rp;u (BEHrPHfI). HOH· 
CTAHTHH ROHCTAHTMHOB 
(BOJIrAPHfI), JIAfiOili UBHH 
(BEIIrPH.fI) H r. II. mYROB 
(CCCP). 

qEXOCJIOBAURMfi $H3HR fIH 
YPBAHEU H CTAPIDHfi HHmE· 
HEP H. H. JIY3AHOB HABJIIO
.D:AIOT 3A HACTPOfiROfi MHO
rORAHAJI1>HOrO AHAJIH3A
TOPA. 

H ~qAJI1>HHR OT.D:EJIA P A.D:HO. 
3JIERTPOHllHH r. H. SABHfl· 
RMH SHAROMHT C H3MEPM. 
TEJI1>H1>IM UEHTPOM HYBHH· 
CHHX yqEHbIX. BTOPOfi CJIE· 
BA-IIPO$ECCOP rABAHCHoro 
YHHBEPCHTETA rYTBEPT 
AJI1>TIDYJIEP, CIIPABA OT HE· 
ro - IIPO$ECCOPA rOHCAJIEC 
UHIIPHAHY H .D:UPHO I'lITAPT. 
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3 HCneplIMeHTbl 

HaCTORlqerO 

II &YRYlqerO 


- KaRIw onLITLI npoBo,rVITCH C nOMonJ;blO HOBom peaRTopa? 

CnpOCHJIH MLI Y 3aMeCTHTeJIH AHpeRTopa JIaoopaTopHH HeHTpoHHoti 

$H31IRH npo$eccopa (l)eAopa JIhBoBIpla IIIamlpo. 

- IIporpaMMa lICCJIeAoBaHHH oOIDHpHa,- CHa3aJI 011.- IIpelKAe 

Bcero H3yqaIOTcH $YHAaMeHTaJIhHLIe BonpocLI cTpoeHHH aToMa, BO

npocLI HAepHLIx BsaHMoAeHcTBHH, CTPOCHHH H nOBeAeHHH MOJIeRYJI 

pa3JIJIlIHLIX BeIIJ;eCTB. 

BRJIaAOM JIaOOpaTopHH B $H3HRY HH3RHX 3ncprHH HBHJIOCh H3Y

lJeRHe HcihpOHHLIX pesoHaHcoB pHAa aTOMlIbIX HAep. 8TH HCCJIeA01l8

HHH TaR IKe HeOOXOAHMLI, 1,aR paOOTa nYTeIIIe(~TBeHHHROB, lIanOCHI1I,HX 

Ha RapTLI ROHTypLI OTHpLITLIX HMH MaTepHRO~3, 3aTepHBllHXCH B OHe
aHCHHX npOCTopax. 

B nOCJIeAHHe rOAbI naOJIIO,n;aeTCH OblCTpoe npOHHKHOBenHC HeH

TPOHHOH: $H3HHH B APyrHe OTpaCJIH HaYHH, OAHHM It3 npHMepOB 

3Toro HBJIIDOTCH paOOTLI, B ROTOPLIX nYlJRlf HeiiTpoHoB HcnOJIb3YIOTCH 

AJIH HCCJIeAOBaHHH AH$$Y3HOHHLIX ABHIKeHHH MOJIeHYJI BOAbI, AJIH 

H3yqeHHH TBepALIX TeJI, H B lJaCTHOCTH, HpHCTaJIJIOB. 

EOJIbllHe BOSMOilmOCTH ,n;JIH HCCJIe,n;OB8HHH AaeT BnepBLIe pa3pa

OOTanHTuH B ,n:YOHe COBeplleHHO HOBLIH MeTOA nOJIYlJeHHH nOJIHpH30

BaHllIlIX HeilTponOB. CTaHOBHTCH B03MOilmLIMH TOHRHe onLITbI, ROTO

pLIe paHhlle ObIJIH rrpOCTO HeMLICJIHMLI. 

nepBblii 

lIaMepllTellbHblii 

qeHTp 


,n:eCHTRH TLICHlJ, MHJIJIHOIILI, MHJIJIHapAbI... Tal{lfMH IJ;H$paMlf 

xapaRTepH3YIQTCH BooopalKaeMLIe ropLI «BHSlfTHbIX RapTO'IeR», OCTaB

JIHeMbIX B JIaOOpaTopHHX YlJenbIX H,n;epHLIMH lJaCTHIIaMH. A rHraHT

CRHe YCRopHTeJIH npOAOJIIKalOT rrOlJTH co CIWPOCTbIO CBeTa HSBepraTh 

MHJIJIHapALI lJaCTllII. OT YCIwpHTeJIeH CTapalOTCH He OTCTaTh no «3Itene

pHMeHTaJIhHOll npOAYRTHBHOCTH» HCCJIeAOBaTeJIhClme H,n;epHble peaH

TOphI. liaR OLITh? MOlKeT OLITh, OCTaHOBHTh Ha HeCIWJIhRO JIeT 3TH 

OOJIhllHe MaIDHHLI H 3aHHTLCH OCMbICJIeHHeM TOH IIH$opMaIIIIH, 

ROTopaH YIKe nOJIyqeHa? B HeH, HaBepIIoe, TaHTCH ne OAHO HHTepecHoe 

OTHpbITHe••• ECJIH ObI caMaH JIYlJnIaH JIaOOpaTOpHH nOllJIa no aTOMy 

nYTH, TO OHa cpasy IKe CTaJIa ObI caMOH OTCTaJIoiL TeMnLI paSBHTHH 

COBpeMeHHOH HaYHH BJIaCTnO TpeOYIOT nOHCHOB APyrHx nYTeH, HO 
RaRHX? 

B qapcTBe 
311eHTpOHilHil 

8JIeRTpOHHLIe npHoophI, BOHTeAIDlfe B Ham ObIT B nOJIHpOBaHHLIX 

HIIJ;HRax pa,n;HonpueMHHIWB, npOHUHJIH BO Bce OOJIaCTlf IKH3HH H, 

HOHelJHO, B TeXHllRY nayqHOI'O 3ItenepHMeHTa. IfHII{enepLI H yqeHLIe 

HaYlJHJIUCh npeoopa30BbIBaTb B npOCTLIe 3JIeRTpH'IeCRHe HMnYJILCLI 

CBeAeHHH 0 caMblX pa3Hooopa3HbIX cBoiicTBax HCCJIeAyeMblx HAepHLIX 

lJaCTIDI,: 00 UX 3HepI'HH, Macce, CKOPOCTH, sapHAe H T. n. A pa3 aTH 

CBeAeHHH UMelOT BHA 3JIeHTpHlJeCHHX HMnYJIhCOB 3 HalJHT , UX MOIKHO 

H3MepHTb JI COClJJITaTh. 

IIpaHTHlJeCHJI BCe H3YlJenJIG MHOI'OOOpa3nbIX HBJIeHJIfI CBOAJITCH 

3AeCh H JISMepeHHIO aMnJIJITYAbl JIMnYJIhCOa H BpeMeHH JIX nocTynJIe

HIm. 8TH 3a,n;alJH BOSJIOiI,eHLI Ha MIIOI'O){aIIaJIhHbIe aMnJIJITYAnLIe, 

BpeMeHHhW JI MHOI'OMeplIble aHaJIJISaTopI)I - OlJeHh JIIITepeCIIble JI 

CJIOJImLIe npHOOPbl, ROTopLle C orpOMIIOH CIWPOCThIO MoryT lIe TOJIhHO 

COC'IJITaTh COTHJI TLICHlJ JIMnYJILCOB, HO H pa3JIO/l{HTb JIX B 3aBJICJI

MOCTJI OT napaMeTpOB B TblCHlJH HlJeeK CDoeH naMHTJI. 

CeI'OAHH MbI YBJIAHM aTH npJIOOPbl B AeHCTBJIJI. MLI nOCeTHM JI3

MepRTeJIhHLIH IIeIITp JIaoopaTOpJIH neHTpOHIIOll $JISHHJI, rAe MHOI'O 

HHTepecHoro lIe TOJIhHO AJIH CneIIJIaJIJIC,;wB. 

aReCb BOaHIlHIIO 
HOBOe 

I1oRa3hlBaTh HaM H3MepRTeJIhIlhIH IIenTp COI'JIaCJIJICH reOpI'HH 

IfBaHOBH'I 3a6HHRJIII - PYHOBOAllTeJIh OTAeJIa HAepHOll 3JICHTpOHJIlm 

JIaOOpaTopHH. OIl OAlfH JI3 OCHOBHblX IIHJIIIRaTOpOB C03AaHJIH B ,n:yo

He Toil IIeo6hllJHOH 3JIeRTpOHHOH TeXHIIHR, ROTopaH HBJIfieTCH CeHlJac 

npe,IJ;MeTOM HaIDeH JIIO003HaTeJIhHOCTJI. 

••• BXOAJIM B CBeTJIhlH 3aJI IIa BTOPOM 3Ta,He OAHoro HS HopnycoB 

JIaoopaTopJIJI HeHTpOHHOH $JI3HRJI. 3aJI 3TOT, BnpO~IeM, He Hail,eTCH 

OlJeIIh yIK npOCTopHLIM nOTOMY, 'ITO nOlJTH BeCh OIl 3aHHT 60JIhIDJIMJI 

cephlMH IDI\a$aMJI CO MHOl:ReCTBOM nepeHJIIOlJaTeJIeH, paSHOIIBeTHhIX 

ClfrHaJIhIlhlX JIaMnOlJeK, HepBQ;JHbIMII 3RpaHaMJI OCIIJIJIJIOrpa$OB H 

CTerreHHblMH CTpeJIOlJHLIMJI npJIOOpaMH. EOJIhllHHCTBO RS 3THX lllRa

$OB - 3TO H eCTb MIIOrOI{anaJIblIhIe aHaJIIISaTopbI. 

TaROH aHaJIH3aTOp no CYIII,eCTBY HBJIHeTCH CrreIIlIaJIJI3JI

pOBaHHoii 3JIefiTpOHHOH BbIlJHCJHITeJIhHOH MannlIIoiL C orpO~lIIOH 
CHOPOCThlO RaiRAhlii H3 KaHaJIOB aHaJIHSaTOpa pacn03naeT JI OTClJlI

TLIIlaeT Te HBJIeHHH, Te BeJIlflJHHLI, KOTOPbIe B AaHHOM i)RCnepJIMeHTe 

OTIIeceHbI Hero «cneIIHaJIbHOCTJI». 

- EIIJ;e COBceM IIeAaBIIo BeIIlJ;oM TBOpeIIJIH Y Hac ObIJI aHaJIR3a

TOp C 1024 KaHaJIaMH,- rOBopHT r. If. 3a6HHHHH.- A Teneph 

iRH3Hh saCTaBHJIa Hac C03)J;aTh anaJIHSaTOp Ha MJIJIJIIIOH HaHaJIOB. 
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reoprHH I1BaHoBlI'I nOp;XOp;HT K IlIHPOKOMY oKny H nOKaSLIBaeT 

Ha )J;.'IHHHoe KHpnll'IHOe CoopYlI{eHHe, CJIen{a nanOMHHa1OIIJ;ee Kpe

nOCTHyIO CTCHY, HO TOJI:bKO 6cs Sy0ll.OB. 
- BOT ap;ec:b,- rOBopHT OH,- npOXO,L\IIT rJIaBHhIH HeiiTpOHO

BOP; Hl'tmYJI:bCrrOrO peaKTOpa. STO CTaJIhHaH Tpyoa P;JIHH01O B KHJIO

MeTp, HS IWTOPOH OTKaTIaH BOSp;yX. B npOTIIBOnOJIOJHHOM HanpaBJIe

HIm: OT peaKTOpa Hp;eT p;pyroH, OOJIee KOPOTKHIT, HeiiTpoHOBOp;. ECTb 

H pHP; p;pyrHx KaHaJIOB paSmrTIHoii: P;JIHHhI, HanpaBJIeH-

HhlX B pa::lHhle CTOpOHhI. BCeX rryTHx, rro KOTOPhIM OerYT Hell-

TPOHhI, Ha Onpep;eJIeHHhIX paCCTOHnHHX ,L\pyr OT p;pyra paCCTaBJIeHbI 

HeOOJIhTTIHC 6eJIhle P;OMHKH aKCnepHMCHTaJIbH:bIX naBHJI:bOHOB. B HHX 

IIaXOp;HTCH annapaTypa, C nOMOIIJ;:b1O KOTOPOH q,H3HKH Bep;yT OIIhIThI. 

aT Bcex HCCJIe,L\OBaTeJI:bCKHX naBHJIbOHOB THHYTCH nO,L\3eMHhIe Ka6e

JIH, CX01\HII~HeCH B HaIlIeM 31\aHHH. ROHCll. Kam1\OrO TaKoro Ka6eJIH 

nop;Bep;eH K nyJIbTY ,L\HCTaHll.HOHHOro ynpaBJIeHHH. STO B cocep;HeM 

saJIc. MhI MomCM nOCMOTpeTh. 

HaXOAHa 
HOMep OAItH 

IIpoxoP;HM B cocep;HHH saJI. OH eIIJ;e 60JIee BanOJIHeH CJIOmHhIMH 

nplIoopaMH, HenoxomHMH p;pyr Ha p;pyra. 3p;ecb pa3MeIIJ;eHa annapa

Typa q,HSHIWB. BOT Y ceMHaTamHoH aJIeH.TpoHHOH CTOHKH CKJIOHHJIHCh 

YTICHhIe, HanOMHna1OIIJ;He ceiiTIac pYJIeBhIX, npOKJIa,L\hIBaIOIIJ;HX KYPC 

Iwpa6JIH. OTc1Op;a OllH ynpaBJIH10T Ha paccToHHHH CBOHMH aKcnepH

MeHTaJIhHhIMH arperaTaMH, HaXO,L\HIIJ;lIMHCH B,L\aJIlI, B naBHJIbOHaX, 

npHMhIKa1OIIJ;HX K HeHTpoHoBop;aM. 

IIo o6hITIHhIM cxeMaM, IWTophIe H CeHTIaC cYIIJ;eCTBy1OT nOTITH BO 

BCCX JIa6opaTopHHx MHpa, Kamp;aH 9KcnepHMeHTaJIhHaH rpynna HMeeT 

CBOH aHamI3aTophI. Ho S,L\CCh HpHHHTa oOJIee pal~HOHaJIhHaH - ll.eHT

paJIlI30BaHHal1 CHCTeMa. aT Kail,p;oro HYJIbTa aI{CnepHMeHTaTopOB 

npOBO,L\a Hp;yT B cocep;HHH BaJI H3MCpHTeJIhIIOrO ll.CHTpa, rp;e MhI C 

BaMH yme OhIJIH. Bce 9TH npOBO,L\a CXOP;HTCH K BhICOKOMY TIepHOMY 

IlIKaq,y C ,L\BYMH BepTHKaJIbHhIMII pH,L\aMH Ha,L\nlIcell. B npaBOM PH

p;y HaSBaIIHH 9KcnepHMeHTaJIbHLIX rpynn, B JIeBOM - HOMepa aHa

JIHBaTopOB. 

IIOHap;OOHTCil OMOH liB rpynn 1\JIH BaffiHoro onhITa He OP;HH, 

a ll.eJIhIX TpH HJIH nHTL aHaJIH3aTOpOB,- nOJI,aJIYHCTa, nOJIYTIallTe. 

3aTO, Kor,L\a rpynne aHaJIlISaTOphI He HyJI\HhI, OHH He npOCTaHBa1OT 

HanpaCHO, a nepeKJI1OTIa1OTCH Typ;a, rp;e B HHX eCTb Heo6xop;HMOCTL. 

ECJIH BcnOMHHTL, TITO l'tfHOrOKaIIaJIbIIhlii aHaJIHSaTOp - <ITO CJIOmHafl 

p;opOrOCTOI1IIJ;aH H rrOHa eIIJ;c P;OBOJIbIIO pep;Kal1 YCTaHOBKa, TO npeHMY

IIJ;eCTBa OOIIJ;ero H3MepHTeJIbHOrO u.cnTpa CTaHYT OTIeBHp;HhIMH. R HHM 

OTHOCflTCH, KpOMe Toro, II YP;OOCTBa ll.eHTpaJlH30BaHHoro OOCJIyanr

BaRJUI (Op;HH p;emypHLIll rCXHHI{ rra BeCh saJI). 

....... CJICBa OT rrac paSp;aJICH pe3KHll, p;po6HhIIT TpeCK, HarroIvnma1OIIJ;lIIT 

84 

p;JIlIrrHyIO nYJIeMeTrry10 OTIepep;b. 06epHYBIlIHcb. MhI YBIlP;CJIH MOH

rOJIbCKOrO yqeHoro lliyr,L\epHllHa CapaTapa. OH CTOHJI Y HCOOJILIlIOrO 

rrpHoopa, HS KOToporo C OTIeHL OOJIbIlIOll CKOPOCTb1O BhIrrOJISaJIa HJIH, 

cKopee, BhlJIeTaJIa IlIHpoKaH 6YMamrraH JIeHTa. }'TICHhIll cp;Ba ycne

BaJI nop;xBaThIBaTb ec HSBHBa1OIIJ;HCCH rreTJIII. JIeHTa HcnHcaHa 

p;eBHTHsrraTIHhIMlI ll.Hq,paMH. Ramp;hIll yp;ap HeY,L\epmHMoro Ii.aCKap;a 

3BYKOB nOBaH ll.Hq,pa, B CCKYHP;y 10 yp;apOB. AHaJ1H3aTOp OTTIH

TLIBaJICH ncpe;rJ; CBOlIM XOSflHHOM. Ram,L\afl ll.Hq,pa HOMCP I{aIIaJIa II 

TIIICJIO COCTIIITaHHhlX IIMrrYJILCOB. 
B JI106yIO MIIHyTy JIIOOOM aHaJ1IISaTOp MomeT 6hITb nepeI{JIIOTIeH 

Ha YCTPOHCTBO OhICTPOll ll.lIq,poneTIaTH ,L\JIH Toro, TITOOhI OH Mor HSJIO

ffiIITb :a IIHCbMeHHOM BHp;e Bce ooraTcTBa cBoeM q,eppHToBOH rraMHTII. 

ECTb II ;rJ;pyrIIe BOSMomHOCTH. BOT Y CTeHhI - OTIeHb HHTepeCIIhIii 

MarHlIToq,oH C OOJIbUUIMH BepTIlIi.aJIbHO pacnOJIOmenHhIMH p;HcKaMH II 

IlIIIpOIi.Oll MarHlITIIoll JIeHToll. STO naMflTb aHamI3aTOpa Ha MIIJIJlIIOH 

KaHaJIOB. MarHIIToq,OH sanIIChIBaeT op;noBpeMeHHo Ha 20 p;0poiKKax 

BCIO HHq,0PMaU.IIIO, Ii.OTOPYIO npIInocIIT onhIT. CIWPOCTb sanHCH

OIi.OJIO 1 caHTIIMeTpa B CeI{ynp;y. IIoaToMY nJIOTHOCTb sanIICII nOJIYTIa

eTCH OTIeHb OOJILIlIOll. IIOTOM Ta mc sanIICb «npOIIrphIBaCTCfl)} Ha JI1O

60ll aHaJIIIBaTOp CO CIWPOCTbIO B 100 pas OOJIbIlIell. qIICJIO «2)} (IW
JIlI'IeCTBO BapHaIITOB B CIICTCMe), B3HToe B CTeIIeHH «20)} 

II p;aeT BOSMomHOCTb pacnOSHaTb COOhITliH no MHJI

JIHOHY npHsIIaKoB. (MIIJIJIHOII aTO 2 B 20-11 cTenellH.) 

MaWItHa «06,..aeTCR 
BO CHe» 

Ha IIaIlIHX rJIasax ManIIma «BhInHxIIYJla» B pylm C:1paTapa IIHTb 

MCTPOB oYMaiKIIoll JIeIIThI, rycTo IIcnIIcaHIIoii MHOrOSHaTIHhlM1!I ll.IIq,pa

MH. I1x OhIJIO 2000. STO IITor paooTbI MIIOrOl{aHaJlbllOrO aHaJIII3aTOpa 

Bccro JIUIlIb sa OP;IIII TIac. ECJIII onbIT P;JI1!ITCH CyTIi.ll, TO K 

ll.IIq,poneTIaTII IIymHo npIIxop;llTL sme C HIIJ;IIKOM, B IWTOPOM 
JIOCb 6bI 120 MeTpOB JIeIIThI C OTneTIaTaHHhIMII Ha Hell 4800u MHoro

SHaTIHhIX TIHCeJI. 3a He,L\CJIIO y op;IIoii TOJIbKO rpynnLI aI{CnepHMeHTa

TOPOB HaKOIIHTCH yme KHJIOMeTp JIeHThI C 300 000 TIIICe.'I. HCHO, TITO 

TaKafl OOIlI1!IpHaH IIIIq,0PMaU.Hfl npep;CTaBJIHeT lIHTepec JIIIIlIb nOCJIe 

ec MaTeMaTlI'IeCKOll o6paooTKH, B peSYJIbTaTe KOTOPOM lIS Hee oYAeT 

IISBJIeTIeHa I\BHIITaCCeHll.Hfl, «CYXOH OCTaTOK». 
A HeJIbSH JIll He nCTIaTaTb U.IIq,PLI na OYMaiKHYIO JIeHTY? BeAb 

B TaKOM OOIIJIHII TIHCeJI OTIeHb Tpy,L\HO paaoOpaTbCH. I'opasAo pa

ll.IIOHaJIbHee Bce p;aIIllhIe C aIIaJIIISaTOpoB BBO,L\HTb no KaOeJI1O npHl'tIO 

B BhITIlICJIIITeJIbHhIe MaIlIHHhI. 3ap;yMaBIlIIIcb nap; <lTHM BonpocoM, 

YTIeHhIe II IIHmeHephI B AyoHe paapaOOTaJIII OTIeHb OCTpOyMHY1O II 

y;rJ;OOHYIO cIIcTeMY· 
I1SMepIITeJIbnhIll ll.enTp JIa6opaTopIIH nCHTponHoH q,HSIIIi.II coe,l\II-

HeH KaOeJIeM C BhITIIICJIHTeJIhHhIM U;eHTpoM HHcTIITYTa. 
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••• BMeCTO C HamlIM 3RcRypcono~OM IIO,n;XO,n;IIM R IIYJII,TY BLIBO~
IIOrO YCTpoiicTBa. 3,n;eCI, ,n;emypHLIH TeXHIIR BJIa,n;HMlIp HeaIIOJIIITaH

CRHH rOTOBIITCH IIepe~aTh B BQ (BLl'IIICJIHTe.1:hHLIH n;eUTp) HH(jJ0pMa

I\lIIO C O,n;HOrO lIa TLICH'IeRRHaJIhHhIX aHaJIHaaTOpOB. HaiKaTHeM RJIU

FllIm Ha HaHJIOHHOH rraHOJIH, HaIIOMHUaIOII\eii RJIaBHaTYPY rrlImym;eH 

MamlUfRH, OH ua6paJI ~aTY, HOMep UHaJIlI3aTOpa H IIOPH,n;ROBLIH 

HOMep 3RcuepHMeUTa. 3arOpeJIaCh SeJIeHaH JIaMrrO'lRa - CHrUaJI ro

TOBHOCTH. Tor,n;a ~eiKypHLIn Me,n;JIeHHO HamaJI eII\e OI~HY RHorrRY. 
I10'lTII cpaay JIaMrrO'lRa rroraCJIa. 


- llTo-HII6Y~b uo cpa60TaJIO? 


Hao6opoT, BCO 6JIarouOJIyqHo. Bech suuac HH(jJopM;an;HH C 
1024 RaHa;rIOB yme rrepeAaH C'IeTHOn MamHHe. 

- Ho Be~I, IIpOmJIO Bcero HeCROJIhKO ceKyn~? 
OmH6aeTech. I1pomJIa Bcero o~na ceKYHAa. 3a 3Ty ceRyu~y 

ue TOJIhKO IIepe~aua BCH IIH(jJopMan;H.lI, HO, 60JIee Toro, BhI'IHCJIH

TeJIhHaH M3,mHua ycrreJIa UOBTOPHTh Bce lI,H(jJPLI, ~OKaaaB, 'ITO ona IIX 

rrpaBIIJII,IIO YCBOHJIa. ECJIH 6LI UOHBHJIOCh MaJIenmee HCKameHHe, 

HaC lIaBeC'l'HJI 6LI TpeBomHLIH CHrHaJI. Ho MOJIHHeUOCHaH CBepRa 

HORaSaJIa HpanlIJIhHOCTh aanlICII. Teneph MomHO paaMarHIITIITb Ky6 
IIaMHTII II aHaJIIISaTOp CIIOBa rOTOB R ~eHCTBIIIO. 

RaK OI~aaaJIOCb, II 3TlIM eII\e He IIC'IepIILInaIOTCH 'Iy,n;eca HOBOH 
CHCTeMhI. 

ECJIlI cpaBHfmaTh aJIeKTpOHHLIe BLl'IIICJIIITeJIhULIe MamHHLI C MOS

rOM 'IeJIOBeRa, TO 9TO Moar O'leHb aaHHToro II pa60THII~ero 'I()JIOBeRa. 

MamHHLI rrO'lTII RpyrJIhle cyTI'm C'IIITaIOT, IIpOIlSBO~H ~eCHTRII TLICH'I 

OIIepan;lIn B COKyH~y. RaK me yra~aTh, Ror~a HacTymn TO pe,n;KOO 

MrHoneHlIe, B KOTOPOO o~Ita HS MamHH 6Y~OT cBo6o~Ha H CMomeT 
rrpHHHTh IIH(jJopMan;lIIO? 

Ha IIOMOII\I, rrplImJIa TaK HaahIBaeMUH aBTOHOMHaH CIICTeMa BBOJ~a, 
paspa60TalIHaH COTpy,n;HIIRaMH JIa6opaTopllll IIeHTpOIIHoH (jJlIallKH B co

,n;pymeCTne C pa60THlmaMlI BQ.lIH(jJopMall,HHHs JIa6opaTopHH IIona~ueT 
B MamI:1Hy He 'Iepos ee 06Ll'1HLIO BXO~IILIe YCTponCTBa, a, MIIHYH IIX, 

npHMO BBO~IITCH B rraMHTb. IIpH'IeM 6eapasJIH'IHO, CBo60~lIa JIH B aTO 

BpeMH MamllHa, pemaeT JIll OHa RaKlIe-JI1I60 aa~a'lll IIJIII ~ame OCTaHOB

JIeHa ;a;JIH rrpo(jJIIJIaRTIIKII. HaCTaHeT lIyJI\noe BpeMH, II JIIo6aH liS :meKT

POHIIhlX MamHH BQ caMa OThIII\eT B orpOMHOH 06II\eH rraMHTII TLICH'IH 

lI,H(jJp, nOCTYIIIIBmllx OT aHaJIlIaaTopOB. TYT me no onpe;a;eJlelIHOH 

nporpaMMO 6y,n;YT C~eJIaHhT HYiKHLIe BLI'IIICJIeIIlIH, rrOJ~BO~HII\lIe HTorll 

9RcrrepIIMeHTOB. ::lTO O'leHh IIoxome Ha 06yqemle qeJIOBeKa BO cne. 

I1PIIXO,n;HT CTy;a;euT 6y;a;YII\ero lIa 3KsaMeH II cBo60;a;Ho onepllpyeT 

TeMH MaTepHaJIaMII, ROTophIe HIIKor,n;a He 'IIITaJI II, RaK eMY KaJKeTCH, 

He CJIl>ImaJI. OHII 6bIJIlI BBe,n;eHhI B ero naMHTh BO npeMH CHa C nOMOII\hIO 
MarnlITo(jJOHa (rllIIHOIIe;a;HH). 

• 
HaCROJIbRO a(jJ(jJeRTIIBHa CIICTeMa HSMeplITeJIhHLIn n;eHTp JIa6opa

TOPHll IIJIIOC BLl'IIICJIHTeJIhHaH MamHHa, BII;a;HO Ha IICTOPIlH o~Horo 
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3RCIIepIlMeHTa, IIpoBo,n;lfBmerocH rpYIIrroH (jJHaIlKoB, pYROBO;a;IIMOH 

JI. B. IIIIKeJIhHepoM. OTO 6LIJIO KaK pas BO BpeMH IIycKa YCTpoHcTBa 

aBTOHOMHoro Bno~a. rpYIIIIa ;PllalIKoB OROJIO ;a;nyx IIe;a;eJIb OmlI;a;aJIa, 

IIORa rrepeBo,n;HJIHCb IIa HSbn.. BLI'IHCJIIITeJIbIIOII MamllnLI 6eCKOHe'lm,le 

JIeHTLl C n;U(jJponLl!'.IlI peSYJIbTaTaMII OIILlTa. HM y,n;aJIOCI, IIO,'l;rOTOBIITh 

TOJIbRO rrOJIOBIIHY MaTepHaJIOB. A APyraH IIOJIOBHHa Y}He IIO HOBOH 

CIICTeMe 6ea IIe'laTaHlm II IIepeBOAa Ha IIepWOKapTbT aa HeCROJIhKO 

MIIHyT 6LIJIa nepe,'l;aHU 110 I{a6eJIIO B BQ. 'lepes 2 'Iaca Bce paC'IeTLI 

6hTJIlI aaBepmeHhI. CTaJIO HCHO, RaK neCTII OIIhIT ;a;aJII,me. 

3a'leM iKe TOr)~a Cap3T3p BhIllO,n;HJI cerOAHH npH Hac He06pa

60TaHHhIe ,n;aHHhle Ha 6YMaiKHYIO JIeHTY? 

- ::lTO OH, He omIl,n;aH KOHlI,a OmJTa, aa;a;aBaJI aHaJIlI3aTOpy BO

rrpoc: «RaK IIAYT ;a;eJIa?l} HeCKOJIhKO MeHoe TO'lHbIH OTBeT Ha TOT ,Re 

Borrpoc MOiKHO IIpO'leCTh Ha :mpaHe OCn;IIJIJIOrpaWa. IIocMoTpuTe 

CIO,n;a - I1MeHHO aTIIM CeH'IaC SaHHT IIOJII,CKIIH yqeHhIH AHTOHII 

BaHopeR.

• 
ROne'lHO, nce aTII SaMe'laTeJII,Hhte YCTPOHCTBU BOanllRJIII He cpasy 

II He CUMII rro ce6e. ::lTO peSYJIbTaT ROJIJIeKTlInnorO Tpy;a;a O'lelII, 

MIIOrux Crrell,HaJIIICTOn liS ncoX COll,HaJIHCTU'IeCKIIX CTpaH-Y'laCTHIIn; 

061>eAIIIIeHHoro HHCTIITYTa. IIO'lTII HeB03MmRHO rrOpe'lllCJIIITI, llMelIa 

Bcex Tex, KTO aKTIInHO Y'IaCTBOBaJI B coaAaHlI1I H3MepllTeJI:bHOrO 

Il,eHTpa. 3;a;eCb 6hlJI conOTCKIIH IIHiKOHOP E. mypaBJIeB, Hnan Ysy

HOB H MapuH MapllHoB liS BOJIrap1l1l U MHorlle ;a;pyrlle. 

3Ha'lllTeJII,HhIH BKJIa;a; n C03AaHlIO sarrOMIIHaIOlll,lIX YCTPOHCTB 

nHec TaAeym OiKexoBcKIIH (IloJIbrua). reHHa;a;IIH mYKOB (CCCP) II 

reoprllH BOHKYJIecRY (PYMhIHHn) ycrremHo paspa6aTLIBaJIH ClIO

lI,lIaJIbHhlO MarRHTo(jJoHLI. HaA YCOBepmeHCTBOBaRIIOM aHaJIlIaaTOpOB 

II CIICTeM BhIBOI~a IIH(jJ0pMaI\IIH TPYAIIJIHCI, neHrp BaJIa IOxac, 'lex 

MHPOCJIHB MaJIhI. pYCCRlIe BUKTOP 3aMplln II BJIa;a;IIMlIp IIIlI6aen. 

IIMnynbcHblH 
peaHTOp 

nnlOC MIIHPOTPOH 

JIeToM 1965 ro!~a JIa6opaTopllH nOHTpoHHOH (jJHaIlRII nOKaaaJIa 

MIIPY eII\O OAHO HOBTIIeCTBO: s,n;eCb BnepBhIe npe;a;JIomena IIOBan 3R

crrepllMeHTUJIbHan CIICTeMa. OIIa COCTOIlT B COe;a;IIHenIlIl YCKOPHTOJIH 

::lJIeKTpOHOB MUKpOTpOHa C HMrrYJIbCHLIM peaKTopOM, ;a;eHCTBYro

IlI,IIM B KaqeCTne paSMROmIlTeJIH. CeH'IaC MbI rrOCMOTpUM 3Ty IIHTepeC

HyIO HOBIIHKy• 

•
Ror;a;a MbI CJILImllM TaKlIe CJIOBa, RaK «MIIRpOnLIKJIIO'IaTeJI:b, MIIKpO-

MOAYJI:b, MIIKpOTpaHc(jJopMaTopl>, TO B C03HaIIlIH B03HlIKaOT npe;a;CTaBJIe
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HHe 0 'IeM-TO O'IeHh MHHHBTIOPHOM, RpOme'IHOM, xpynROM. B rrpHJIO

meHHH R YCROplITeJUIM SapHmeHHhlX 'IaCTH~ ::ITO rrpe,I(CTaDJIenlIe Be 

orrpaB,I(hlDaeTCH. MIIRPOTPOBLI - YCRoplITeJIH 9JIeRTpOHOB He TaR ym 

MaJIhl rro CBOHM pasMepaM. A Bec HX 9JIeRTpOMarHlITa ,I(OCTHraeT ,I(e
CHTROB TOHH. 

ITpHHI\Hrr MHRpoTpoHa, OTJIlI'IaIOIIJ,IIRcH, RaR YTBepm,I(aIOT crre

I\HaJIHCThl, He06hI'IaHBLIM OCTpoYMlIeM 11 HSHIIJ,eCTBoM, UhlJI BrrepBhle 

rrpeMomeB aRap;eMIIROM B. II. BeRCJIepOM 60JIee 20 JIeT TOMY Ha3a,I(. 

C Tex rrop TaI{IIe YCRopHTeJIH CTPOHJIlICh DO MHorHX CTparrax. Ho lJ;0 

orrpe,I(eJIeHHOrO BpeMeHH rrHROMY ne Y,I(aBaJIOCb nOJIY'IIITb Ha HHX 

rrYIJRa YCRopeHHhlX 9JIeRTpOHOB 60JIbmoH HHTeHClIDBOCTII. MomeT 

6hlTb, 3THM 1I 06'l>HcHHe~:cH rrpOIICXOm,I(eHlIe IIX BaSBaHIIH. A MOllieT 

6hlTb, B CJIOBe «MHRPOTPOH» SaJIOmeHO npe,I(BII,I(eBlIe Toro, 'ITO OB 

eIlJ,e nORameT ce6H RaR MIIHHaTIOpHhlH YCRopHTeJIh, HopalliaIOIIJ,IIH 

Bo06paJl{eHHe orpOMnOR MOIlJ,bIO npH CBOIIX cpaBHIITeJIbHO CI{POMHhlX 
paSMepax. 

RaR 6hl TO HlI 6hlJIO, MHorlIe eIlJ,e ,I(O He,I(aDHero DpeMeHII C'IHTaJIH 

MHRpOTpOH HrpymROH, He lIMeIOIIJ,eH cepbeSHhlX nepCHeRTHB B 6hlcTpo 

pa3DHDaIOIIJ,eHcH TeXHlIRe YCRoplITeJIeH. Ho 'IeJIOBe'IeCTBO yme npH

BhlHJIO R TOMy, 'ITO rropOH «lIrpymRlI)} B PYI{aX yqeHbIx CTanOBHTCH 
O'IeHh cepbeSHOH BeIlJ,.bIO. 

MAeM, nopOAIIBwlle 

cHalfoH 


o P;y6neHclwM MlII{pOTpOHe nepBhlH ,I(OHJIa,I( 6hlJI c,n;eJIaB Ha XVIII 
ceCClIlI "Y'IeBOrO COBeTa 06'l>elJ;lIBeHHoro lIHCTIITYTa H,I(epHhlX lICCJIe,I(o

DaHIIH B HaqaJIe lIIOHH 1965 rop;a. Be,I(YIIJ,lIe 4>IISlIRlI COI\lIaJIlICTII'Ie

CRIIX CTpaH - IJJIeHOB 3Toro lIHCTIITYTa C IIHTepeCOM CJIymaJIlI co06

IIJ,eHHe rrpo4>eccopa <D. JI. lliamlpo 0 TOM, 'ITO B ,n:y6He BBe,I(eH B 

::)RCnJIyaTa~lIIO HOBhlH YCHoplITeJI.b - MImpOTpOH, yCROPHIOIIJ,IIH 3JleR

TpOHhl ,I(O 9neprlIH 30 MlIJIJIlIOHOB 3JIeHTpOHOBOJIhT. ,n:OIWa,I('IIIR Ha

nOMHlIJI, 'ITO HopeHHOH rrOBopOT B lICTOPlIlI MlIRPOTPOHOB CBH3aH 

C HOBhlMlI lI,I(eHMH, BOSHlIRmlIMH B JIa60paToplIlI ,I(ORTopa 4>1I3lIRO

MaTeMaTlI'IeCHHX BaYH C. IT. RarrlI~hl. rJIaBH(lH H3 HIIX - 3TO BBe

lJ;eHHe rrO,I(OrpeDHoro RaTop;a B peSOHaTOp YCHoplITeJIH. BhIJlH rrpe,I(

JIOiI\eHhl II ,I(PyrHe BamHhle YCOBepmeHCTBOBaHHH. 8TO ,I(aJIO BOSMOiH

HOCTh rrOCTpOHTb BeCROJIhHO MOIlJ,HhlX MHRPOTPOHOB, CTaBmHX 

34>4>eRTHBHhlMH 9HcrrepHMeHTaJI.bBhJMlI YCTaHoBRaMII. TOT HS HHX, HO

TOPhlH COS,I(aH B ,n:y6rre npH yqacT.lm C. IT. RarrlII\hl II ero COTPy,n;HH


IWB, B HaCTOHIIJ,ee DpeMH ,I(OCTHr caMhIX BbICOKIIX rrapaMeTpoB. 


HOBaR 
3HCnepIIMeHTanbHaR 
CIlCTeMa 

MHRPOTPOH YCRopHeT 3JIeRTpOHbI. B ,n:y6He IRe orr HCrrOJIh3yeTcH 

P;JlH nOJIY'IeHHH HeihporrOB. 8TO CTaJIO BOSMomHhlM 6JIaro,I(apH COe,I(H
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HerrIllO MlII{pOTpOHa C IIMrrYJlbCHhlM peaKTopoM Ha 6hlcTphlx HeHT

pOHax, paOOTaIOIIJ,IlM B JIaoopaTopHIl HeHTpoHHOH 4>H3HKlI. 

B ,I(yoHeHcKoM peaHTope Cpe,I(CTBa MexaHHKlI, BepoHTHo, lIClJep

rraJIH CROU B03MomHOCTH. Bhwrpo Bpa~aIOIIJ,aHcH rrO,I(BIlmHaJf aKTIIB

HRa SOH8 (5000 OOOPOTOB B MIIHYTY!) CBO,I(IIT BpeMH Ramp;oR BcrrhlmKII 

peaHTop8 ,I(O HeCKOJlhKIIX ,I(eCHTKOB MIIRpoceRYH,I(. 

- A HeJlhSH JIB cp;eJIaTh ero eIlJ,e IWpOIJe? .. BOT TYT-TO II rrplI 

XO,I(IIT Ha rroMOIlJ,b CHCTeMa MIIKpOTpOH - peaRTop. ITo 'I8CTII M8J1hlX 

BpeMeH II OOJIbmlIX CKopOCTeH 3JIeRTpOHIIKa IIMeeT rop8sp;0 60JIbllIlIe 

BOSMOiHHOCTlI, 'IeM cTapymKa-MexaHIma. RaI{ }He paOOTaeT HOBaH 

ClIcTeMa? 

MlIKPOTPOH rrop;aeT O'IeHb IwpOTlme BO BpeMenII UMIlYJII,Chl yCIW

peHHhlx 3JleI{TPOHOB C 3HeprlIeH 30 MIIJIJIIIOHOB 9JIeKTpOHOBOJIhT 

rrpHMO BO 'IpeBO peaKTopa, D ero aKTIIBnyIO SOHY. TaM nOMeIlJ,eHa 

MIImeHh. Ra}HP;aH nop~HH YCKopeHHhlx 9JIeHTpOHoB BhlOlIBae1' HS 

Hee cOOTBeTCTBYIO~YIO rropI\IIIO HeHTpoHoB. Pe8KTop YMrron,ae1' IIX 

IJlICJIO B COTIIII pas. ITPOlIcxOP;IIT MOIlJ,HhlH Bhl6poc HeihpoHoB. OH HY

meH P;JIH Toro, IJT06hl rrOpI\lIlI HeiiTpoHoB BhlpBaJIIICb lIS pe8KTopa H, 

rrpooemaB rro BaHYYMIIhlM HaH8JIaM, 3aCTaBHJHI paOOTa1'h IICCJIe,I(OBa

TeJIbCHlIe YCTaHoBKH. TaKoH BCrrJIeCK P;JIlI1'CH JIHillh ,I(O Tex rrop, 1I0Ka 

MlIKpOTpOH He rrepeCTaHeT rrOChlJIaTh YCKopeBHhle 9JIeKTpOBhl. 8TOT 

MOMeB1' HaC1'yrrae1' O'IeHh 6hlcTpo. MO~BOCTb peaKTopa rrOCJIe 91'OrO 

OhlCTPO rrap;aeT P;O HYJlH. 

ITpII paOO~l'e rro Cl1'OH cxeMe )J;JIHTeJIbHOCTh Kam)J;OR BCrrhlllII{lI pe

aHTopa CHlIJl{ae1'CH B p;eCH1'KH pas. 81'0 YJlYTillIaeT pa3pemaIO~YIO 
crroCOOHOC1'h BceR CHCTeMhl, HOSBOJIHe1' lICCJle,I(OBaTI, oOJIee 1'OHIUIe 

HBJleHlIH. 

,n:JIH Toro, IJT06hl SHaIJeHIIe COHpaIlJ,eBHH BpeMeHlI BCrrhlllII\lI CTaJIO 

rrOHlI1'HhlMBCeM IJlITaTeJIHM, rrOSBOJIlIM ce6e rrplIBeCTU rrpOCThleIIpUMephl. 

ITpe'):(CTaBlIM, 'ITO MhI SpUTeJIU, HaOJIIOlJ;aIOIIJ,Ue 3a MaCCOBhlM I{POC

COM. BerYT 1'hlCHIJU crropTcMeHoB. HaM HymHo YCJIep;lITb 3a TeM, Ka

HlIe ,):(OpOlliKlI rrpe,):(rr01IUTaeT Kam)J;hlH lIS HUX, CKOJIbKO Bpel\IeHU Te

plIeT I{amp;bIH Ha oHpe,):(eJleHHOM oTpesKe nyn!:. TpY,):(Ho? A eCJIU 

6erYlIoB 6Y)J;YT BhlllYCKaTb Ma.lJeHbRIIMlI rpynrraMu, COC1'OHIIJ,lIMlI H3 

lIeCROJlhHlIX IJeJIOBeI{? 3a~a'Ia SlIaIJlITeJlhHO 06JIerIJIlTClI. Monmo oyp;eT 

nO,):(MeTIlTh TaKlIe oc06eHHOC1'II, K01'Ophle palIhme rrpOXO)J;IlJIIl He3a

Me'IeHHhlM:lI • 

EIIJ,e O)J;lIH O'IeHI:. HOPOTKlrii nplIMep. C 3aBlISaHHhlMII rJIa3aMU Mhl 

X01'UM OIlJ,ynaTh sa60p, nOJIbSYHCI, ~JlH 9Toro TOJICThlM openHoM. Ha

TOJIHlIYBilllICh lIa saoop HallIlIM IlHCTpYMeIITOM, MhI rrOHMeM, 'ITO s~eCh 
HaXO~II1'CH HaRon-TO Oaphep. ECJIU me BMeCTO 6peBHa ROSf,MeM B PYKU 

TOHHUH npYT, TO OIJeHh OhlCTPO YSHaeM, 'ITO aTOT oapbep COCTOUT 

us OT~eJIbHhlX p;OIlJ,eIJeR. HamIl CBe~eHlIH cTaHYT oo.'Iee TO'IHhIMH. 

(ITOMor oOJIee TOHImii IlHcTpYMeHT.) 

Terreph BepHeMcH aa Henpop;o.lfElITeJlbHOe BpeMH B saJI 3ace,):(amrii: 

"YIJeHOrO COBeTa. B ~OI{JIa)le, C I{OTOpOro Mhl HaIJaJIH 91'01' paCC1(8S. 

COOOIlJ,8JIOCI:. 0 pe8YJIhTaT8X nepRon cepHII onhlTOB, rrpoBe,n;eHHhIx 

C nOMO~bIO ClIC1'eMhl MHRpOTpOlI nJIIOC peaRTOp. MCCJIe~OBaJIHCh 
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3HepreTH'IeCRHe ypOBHH Hp;ep pep;ROrO 3JIeMeHTa - PYTeHHH. OH H3Y

'IaJICH Ha TOM iKe poaRTope H paHee. ITpolJ!eccop llIanHpo nORa3aJI 

'IJIeHaM Y'IOHOrO COBeTa npelRHHe rpalJ!HRH, ROTOPbIe He ocnapHBaJIHCb 

HH OP;HHM Y'IeHbIM. IbBHBaIOm;aHcH RpHBaH HMeJIa B O~HOM MeCTe 

ropo, nORa3blBaIOm;Hll, 'ITO 3P;OCb cym;ecTByeT onpOp;eJIOHHbTH pe30

HaHC. Korp;a TOT IRe HSOTon Ha'Ia.'1H HSY'IaTb C nOMOm;bIO cBepxRo

POTRHX BcnblllIeR peaRTopa (OJIarOp;apH MHRPOTPOHY), Ha I{PHBOii: 

nOHBHJICH YIRO ne ropo, a ,n;Ba OT1J;CJIhHO CTOHm;HX YSRHX nHRa. CJIe

p;OBaTOJIblIO, sp;eCb He O~HH, a ,n;Ba pe30HaHca, ROTOPbIC paHee ObIJIH 

HepaSJIH'IHMbl. ABa paSHbIX rpalJ!HRa, nOJIYlJeHnbIX paaHbIMH MeTO

p;aMH, ,n;aJIH ,n;Be pa3Hble RapnlHbI. BTopaH co,n;epiKaJIa ropa3p;o oOJIee 

TOqHYIO HHlJ!0pMal\IDO. 

qJIeHbl YqeHOrO COBeTa ep;HHOl\YllIHO OT~IeTHJIH OOJIbllIOe 3Ha"le

Hue HOBoro HCCJIep;OBaTOJIbCROrO ROMnJIeRca. 

CBOIIMII r naaaMIl 

BepOHTHO, npu C03,n;aHHH P;YOHeIlCRoro MHRpOTpOHa ObIJIa Bcero 

JIHllIb o,n;Ha CJIyqaHHOCTh: OI{a3aJICH pesopBHhlM :mcnepHMeIlTaJIbHhlH 

saJI, paCnOJIOiReHllhlH HpHMO Ha,n; peaI\TOpOM. 3p;eCb-TO H CMOHTHPO

BaH HOBblH YCRopUTeJIb. 

3aJI HeOo.'1bHIoii, HO H YCROPHTCJIb lIeBeJIHR no CBOHM paa!\WpaM. 

OH B I\eHTpe aaJIa. ITo BHeHIHCMY BHP;Y nOBaH MallIHIIa HanOMJimaeT 

oapaoaH, ROTOPhlB rOTOB ObIJI Ohl IIORaTHTbCH, eCJIH Ohl He MIIomeCTBO 

RaOeJIeB U TPYOOR paSHoro p;HaMCTpa, ero onYTblBaIOm;HX. OTOBP;H 

OT MHRpOTpona, 3TH TPYORH H RaOeJIH aRI{ypaTHo YRJIap;bIBaIOTCH 

no CTeHaM 3aJIa. 3,n;ecb iRO BbICTPOHJIHCb B PH,n; OOJIbllIHe HaOJIHTOpbI 

BBOl\a BbICOlWBOJIbTHOrO 3JIeRTpOnHTaHHH. 

l\al{ H BO BCHIWM nOMem;eHHIl, r,n;e paooTaIOT lJ!IlsIlRIl-;:H\Cnepll

MeHTaTopbI, 3l\eCb B RaiRym;eMcH oecnopH,n;Re paCnOJIOIRIlJIIlCb OCI\IlJI

JIOrpalJ!hl, CTpeJIO'IHble npHoophl, 3JIeRTPOHHble OJIORIl, neperoBOp

Hble YCTpoIIcTBa, «l\hlMHm;IleCH>I COCYl\hl AbIOapa C a30TOM. B 3aJIe 

THXO, eCJIIl He ClJIlTaTb rYl\eHIlH BelITIlJIHI~1l1l Il iRYPlJaHIlH OXJIaiRl\aIO

m;eB BOp;bl. 

- qTO nOl\eJIaellIb, 3JIeRTpOHHlm IIe llIYMIlT,- RaR Obl onpaB,n;hl

BaHCh, rOBopIlT MBaH MaRCUMOBlPI MaTopa, PYlwBOl\IlTeJIb rpynmu 

lJ!Il3HROB H UIIIReHepOB, c03,n;aBIIIux MIlRpOTpOH. Corop;HH OH BblKPOUJI 

neMHoro BpeMeHu (RMHeTCH, BMeCTO ooe,n;a), qTOObI nORaaaTb HaM 

CBoe ,n;eTIlm;e. 

- I\aMepa MURpOTpOHa,- CHa3aJI MBaII MaRCIlMOBH"l,- Haxo

P;UTCH BHYTPIl 3Toro I\UJIHIIl\pa, CTOHm;ero Ha OORY. B OTJIIl"lHe OT 

l\PyrIlx YCRopIlTeJIeii RaMepa paCnOJIOIKeHa Y Hac B BepTIlRaJIbHOB 

nJIOCROCTH. HalJaB CBOB nYTb B I\eHTpe, 9JIeRTpOHbi l\BUIRYTCH nO 

CnRpaJIeBHl\nOMY nYTH, HanOMHHaIOm;eMY lJaCOBYIO npy;.rmHY. B l\PY

rHX YCRopHTeJIHX l\JIH npHoopeTeHHH MalWHMaJIbHOB 9HeprHH qaCTH

l\aM HYiRHO npOJIeTeTb orpOMHbIB nYTb. 3,n;ecb me, c,n;eJIaB Bcero 30 
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BUTROB, ORH nOJIyqaIOT 3HeprIlIO 30 MHJIJIHOHOB 3JIeRTpOHOBOJIbT, 

CTaHOBHTCH, RaR rOBopHT cneI\IlaJIUCThl, peJIHTHBHCTclmMIl, T. e. 

npIloopeTaIOT CKOPOCTb, npIl!JJIHiRaIOm;yroCH R CIWPOCTH CBeTa. 
BHYTPR RaMephl MHH:poTpoua nop;,[\eprIUfBaeTCH BbICORHH BaRYYM. 

AaBJIeHHe ra3a Sl\eCb COCTaBJIH8T Bcero nHTb MHJIJIUOHHbIX p;oJIeii 

MHJIJIHMeTpa pTYTHoro CTOJIOa. CTeHRaMH BaRYYMHoII RaMephl CJIYrImT 

BepTURaJIbHbIC nJIOCROCTH «OapaoaHa». 8TO nOJIIOCa MarHHTa. Mar

HIlTHoe nOJIe MHRpoTpoHa JilMeeT BamHYIO ocooeHIIocTb - paBHoMep

HOCTb. Ero HanpHiI{eHHOCTb ,n;OJItlma ObITb o,n;HHaRoBoII BO Bcex TO'I

Rax RaMephl. BTopaH ocooeHIIOcTb MHRpoTpolIa - 3TO orpoMHhlii 

3JIeRTpIllJeClmii nOTeHI\HaJI BHYTPH pe30lIaTopa. OH p;ocTuraeT MlIorHX 

COTeH TblCH'I BOJIbT Ha caHTHMeTp. 
qacTHI\hl BhlBOP;HTCH qepea 3JIeRTpOHOBO,u; (TPYOY HeOOJIbllIOrO 

p;HaMeTpa, YXOl\llH\YIO B nOJI). On paCClJIlTan TaR, 'ITO nOJIHOCTbIO 

liOMnencupyeT B03Mym;enHe MarnHTHoro nOJIH RaMephI, ROTopoe C03p;a

eT CBOHM npIlCYTCTBlleM. llOlJTIl 100% YCI\opeHHbTx 3JIeRTpOHoB 

BhlBO,n;HTCH H3 RaMepbI. 8TO ne,n;ocTHIRHMbIII H,n;eaJI ,n;JIH p;pyrIlx I\H

I{JIH'IeCRHX YCRopHTeJIeii. IIPII 3TOM nyqOR 9JIeRTpOHoB MonoxpoMa

TUlJeII, T. e. BCC OHH UMeIOT nO'ITIl op;IlHaROBYIO 9HeprHIO. PaaHHI\a 

MeJRP;Y 3HeprHHMIl OTp;eJIbIIbIX lJaCTIlI\ ne npeBhlrnaeT p;OJIeB HpOI\eH

Ta, 'ITO OqeHb BaiRHO P;JIH MIIorIlX 3RcnepIIMeHTOB. 

KaIWB p;HaMeTp nYlJRa? 
_ OqeHb MaJI. I1yqOR OTJIH'IIIO CROJIJIHMHpOBaII. 

_ Hy Bce-TaRJil, XOTeJIOCb OJll npe,!l;CTaBHTb ceoe ceqemIe nyTIKa. 

OHO He npeBhIllIaeT pa3Mepa ROnee'InOB MOlIeThl? 

_ q TO Bhl! B p;eCHTOR pa3 MeHbrne. 
Ha nYTU R MaJIeHbROii MIlIlIeHH, YCTanOBJIeHHOii B peaRTope, 

9JIeRTpOHHhlii JIy<1 CJIerRa paCXO,!l;HTCH. qTOOhl ero BHOBb CiRaTb, 

clJ!OHYCHpOBaTb, npHMeUHIOTCH 9JIORTpOMarHUTIIbIe JIHH3bl. OHJil pa

OOTaIOT no TOMY iKe IIPIlHI\Hny, 'ITO II lJ!ORYCIlpYIOII\aH CnCTeMa B TO

JIeBH30pe. Ho Bce ynpaBJIeIIHe nY'IROM Bep;eTCH l\HCTaHI\IlOnHO, H3 

p;pyroro Ropnyca, C nYJIhTa ynpaBJIemW peaRTopa. Korp;a yCROpH

TeJIb paooTaeT, nOOJIUSOCTH HHRoro He ,!l;OJIIRHO OhlTb. 

• 
IIocJIep;Huii: CHrHaJI C nYJIbTa npepBaJI Harny oecep;y. Mep;JIeHHO 

aaRphlJIaCb MHorOTOHHaH ,!l;Beph. Y cIWpHTeJIb OCTaJICH B O,!l;HnOqeCTBe. 

Cenqac OB HatlHeT CBOIO neYToMuMYIO MHPBYIO CTpeJIboy nO MHIIIeHH. 

Mhl npep;CTaBHJIH ceoe, RaR B OJRHp;anIIH SaMepJIH 9RcnepHMeBTaTopbI 

¥ npHoopoB... 
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JIABOPATOPIHI HilEI'· 

HbIX PEARD;llfl. 
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TRHleJlaR 
apTIIJlJlepllR 
IRIlPHOii HaYHIl 

_ A cHHxpofjla30TpoH? A rlIraHTCKHe YCKopHTeJIH n mOHene H 

Pa3MamlICTbIH fjlacap; II Heoo:r,rqaHHO mnpOKaH JIeCTHlIl\a, orpOM

HaH BbmeCIW Ha fjlPOHTOHO: {<JIaoopaTopHH Hp;epHhlX peaKl\Hih} - Bce 

no Y}Re HeCIWJIbKO JIeT 3HaKOMO MHorHM /KypnaJIHCTaM, IUIHoonepa

TopaM, fjloTorpafjlaM. {<3Ha'IHT, na JIaOOpaTopHH p;aeT BamHyro naY'l 

Hyro npOP;YKl\HIO>},- nOP;YMaeT 'IlITaTOJIb II He OIIIHoeTCH. 

,lJ;eMcTBlITeJIbHO, aTa JIaOOpaTopIlH cpaBHlITeJIbHO ObICTPO CTaJI3 

1I3BeCTHa He TOJIbKO Y'leHhlM, HO II Hpecce OJIarO,ll;apH TOMY, 'ITO 3p;eCb 

op;Ha 3a P;PyroH OhlJIlI Cp;eJIaHhl lIHTepeCHhle HaY'IHhle paOOThl. 

CaMhlH TH?ReJIhlii I130TOn ;)JIeMeHTa 102, HeOOhl'IaTIHO ObICTPhlii caMO

npOH3BOJIbHhlii pacnap; Hp;ep, HaXO,ll;Hm;lIXCH B lISOMepHOM (Bosoymp;en· 

HOM) COCTOHHllH, nonhlii Bll)~ pap;llOaI{THBHOro pacIiap;a - npOTOHHaH 

pap;HoaKTlIBHoCTb, 104 BJIeMeHT••• 8TO )~aJIeKO He HC'IepnhlBarom;lIif 

nepe'IeHb nanmeHmHX OTKPhlTHH JIaOOpaTopHH. 

IIpaB,ll;a, 0 caMOM nepBOM ycnexe JIaOOpaTopHH HH o;:r;Ha ra3eTa 

He yp;ocymlIJIaCb COOOm;llTb, XOTH llMeHHO OT Hero HOmJIH nce OCTaJIb

Hhle: COBepmeHHO HeSaMe'IeHHbIM npomeJI saHYCK YCIwpHTeJIH MHoro

sapHp;nhlX llOHOB. A nep;b BTO II p;o cero BpeMeHlI caMhlH MOm;Hhlil: 

B MHpe IJ;HKJIH'IeCKHii yCKopHTeJIb nO,lJ,OOHOrO HaSHa'IeHHH. HOCROJIbKO 

3aoeraH Bnepep;, CKa}KeM, 'ITO nOKa em;o HH n O,lJ,Hoii CTpaHe He yp;aJIOCb 
nOCTpOHTb TaKOH l\mliHHbI. 
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CIIIA? - cnpOCHT 'IHTaTeJIb.- Pa3ne OHlI He npOBOCXOP;HT MaIIIHHY 

JIaoopaTopHlI Hp;epHhlX peaKl\HH:? 
_ ,lJ;eJIO B TOM, 'ITO 3TH yCKopHTeJIlI pa3rOHIDOT P;O ROJIOCCaJIbHhlX 

aHoprHii npOTOHhl, T. e. Hp;pa Bop;opop;a, lIMerom;He OP;HH 3apHp;. Cy

m;ocTnyroT TaI{me orpOMHbIe YClwpHTeJIH JIerRHX 'IaCTHl\ - aJIeRTpO

HOB. MHor03apHp;Hhle, T. o. THmeJIhlO, HOHhl aTlIM I{QJIOCCaJlbHhlM 

YCIwpHTeJIHM He nOp;:BJIaCTHhl. 3p;eCb HymHa MaIIIHHa p;pyroro THna, H 

JIY'IIIIeH H3 nop;ooHlu MalillH OOJIap;aeT OO'I>ep;HHenHblii HHCTlITYT 

Hp;epuhlx HCCJlep;OBaHHii. 
TeHepb MbI H3JIOmHM no nopHp;nY HCTOPHIO JIaoopaTopHH Hp;ep

HhlX peaKIJ;HH, BOCnOJlb30BaBIIIHcb cBop;eHHHMH, JIIOoe3HO Hpep;ocTan

JIeHHhlMH HaM ee p;HpeI{TOpOM. 
J13Y'leHUe peaKl\lIH: Memp;y CJIOJlmbIMH Hp;paMH, n03HHIwrom;lIX 

no,lJ, p;eifCTBUOM YCKopeHHhlX TH,KeJIhlX HOHon (T. e. HOHon THmeJIee 

reJIHH), HBJIHeTCH cpaBHHTeJIbHO MOJIOP;hlM HanpaBJIeHHeM B Hp;epHOM 
J1cCJIep;OnaHlIH n aTOM HanpanJlemm COH:'Iac HHTeHClIBHO<pH31II{e. 


pasnHnaroTcH n pa3HbIX CTpaHax MHpa: CCCP, CIIIA, AHrJU1H, IIIBe


I~HH, KaHap,e, WpaHT\IUI. BOJIbIIIOii IIIITOpeC, npOHBJIHeMhlll K B33IIMO


p;ellcTBlIHM Hp;ep C l'vIHor03aPH,L(HhlMII lIOHaMJT, OO'I>HCHHeTcH TeM, 'ITO 


• 
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THiReJII.Ie HOHhl JTBJIHIOTCH HHCTpYMeHTOM, IWTOPLlll rr03BOJIHeT tjJH

3HKaM eIIJ;e rJIYOiRe rrpOHHKHYTb B TaHHhI CTpOeHl'IH UTOMHhlX H,I1;ep H 

paCmHpHTb 3KCrrepHMeHTaJlbHhle B03MOiKHOCTH rro CHIITe3Y TpaHcypa

HOBhlX ;meMeHTOB. (TaK Ha3hlBaIOTCH MCKYCCTBeHIIO C03,11;aBaeMhle 

XHMlflIeCKMe 8JIeMeHTbI, 3aHMMaIOIIJ;HC B TaOJIHIJ;C MeH,I1;CJICeBa MeCTa 
rrOCJIe ypana.) 

IJepBaH rrorrhlTKa rrOJIY'IeHHH YCKopeHHhIX THiReJLbIX HOHOB OhIJIa 

rrpe,l1;rrpHHHTa B 1940 ro,l1;Y aMepMKaHCKHM tjJH3HKOM AJlbBapeIJ;oM, 

KOTOPOMY Y,ll,aJIOCb. YCKOPHTb HOHhl YrJlepO,ll,a. O,TJ;rraRo HHTenCHBIIOCTb 

rry<rRa OhIJIa HaCTOJIbRO MaJIa (Bcero OROJIO 10 <raCTIrIJ; n ceKYH1~Y), 
'ITO HCrrOJIb30BaHHe STHX HOlIon ,I1;JIH HCCJIe,ll,OBaHHH OhlJIO rrpaKTH<reCKH 
HCIJ;eJIeCOOOpa3HO. 

IIoTpeooBaJIOCb MHoro JIeT, rrpeiR,!1;C 'ICM Y,ll,aJIOCb rronhlCHTb HHTeH

CHnHOCTb H 3Heprmo rryqKOB THllieJIhlX HOlIOB H C,1l,eJlaTb HX rrpHrOA

HhlMH A.)IH tjJH3H'IeCKI1X IICCJIe,ll,OBaHHll. BaiRHYIO pOJIb ,ll,JIJT ,ll,OCTHiI\c

HHH STOll IJ;eJIH ChlrpaJIH paOOThI COBeTCRHX tjJH3HKOB. 

B W55 ro,l1;Y B I1HcTHTYTe aTOMHOll ::)HeprMJI n MocKBe lIO JIHJI

u;uaTUBe 'IJICHa-ROppecrrOHAeHTa AH CCCP r. H. cDJIepOBa U lIpR 

rOpH'Iell rrO,1:y,\epiRKe aRa,ll,eMJIRa II. B. KYP'IaTOBa OhIJIa C03,ll,alIa 

rpynna, ROTopaH CTaJIa rOTOBHTbCH R rrOJIY'IenMIO YCRopeHHhIX rryqRoB 
THiHeJIhlX ROHOB. 

CYIIJ;eCTBODaJIR ,1l,Be rrpMHU;:lcIlIUaJlbHO pa3JII:I'IIIbIe D03MOiImOCTR 

YCRopeHRH MHor03apH,!1;HhlX ROHOD: JIJIOO C rrOMOIIJ;bIO JIJIHellHOro 

YCRopRTeJIH, JIROO C 1I0MOIIJ;bIO IJ;HRJIOTpOHa. Ha nepDhIX nopax TPY,1l,HO 
OhIJIO pemRTb, RaKaH YCTaHOBRa ORa/HeTCH JIyqme. 

IJPH OOCYiH,!1;eHHU DOlIPOCOB, CBH3alIlIhlX C BhIOOPOM THna yCKOpU

TeJIH,OTMe'IaJIJICb OOJlbmHen03MOlliHOCTH U;RRJIOTpOHa ,1l,JIH rrOJIyqeHHH 

HHTeHCJIBHhlX rrY'IROB THiI,eJIhlX UOHOB. K 3TOMY BpeMelIH B I1HCTJI

TYTC aTOMHOll 3ueprRU OhIJI pa3paOOTaH aaRphIThlll UOHlIhlii UCTO'IlIUK 

,1l,yrOBoro TUlIa C OCI~UJIJIIIPYIOIIJ;IIM nOTOROM :mCRTpOHOB. 3TOT HCTO'f

HIm ,1l,aJI B03MOiRHOCTb rrOJIY'IHTb Mon03HcprCTWleCRHe rryqRn nOHOB 

aaOTa na rrOJIYTopaMeTpOBOM U;HRJIOTpOHe C HHTeHCHBHOCThIO 1 MURPO

aMIIep rrpu 3neprlIH HOHOB OROJIO 100 Mera3JIeRTpOHOBOJIhT. Tor,l1;a H,e 

OhIJIH rrpOBe,1l,elIhI lIepDble KOJIU'IeCTBenlIhIe 3KcnepUMeHThI A. C. Ka

paMHHOM, C. M. IJOJIIIRalIOBhIM rro H3Y'IeHMIO H,1l,epIIhIX peaRIJ;Hll, 

BbI3hIBaCMhlX MHor03apH,I1;HbIMH HOHaMH. IIepBbIe ,1l,OCTniHeHlIH Y'IeHhlX> 

Hpe,l1;Onpe,1l,eJIUJIII ,I1;aJIbHellmee pa3BUTlIe aToro MOJIO,I1;OrO HanpaBJIe

HUH H,I1;epHOll tjJlI3HRH B COBeTCROM COI03e. EhIJIO lIpHHHTO pemelIue 

I10CTPOHTb OOJIbmOH U;URJIOTPOH C ,I1;HaMeTpOM nOJIIOCOB 8JIeRTpOMar

HHTa 310 Colt, Ha ROTOPOM MOiI\110 ObIJIO OLl YCROpHTb mlIpoKHll ac

copTIIMeHT 'IaCTIlIJ; }J;O 1l0HOB aprOHa BRJIIO'IIlTCJIbHO. 

B paooTe no C03,1l,aHHIO aTOll YHIIRaJIbHOH YCTaHOBRR Y'IaCTBOBaJIIl 

ne,l1;YIIJ;He ClIeJ~HaJIHCThI COBeTCKoro COI03a. IIpoeKT U;URJIOTpOHa OhlJI 

pa3paOOTaH B HIIII3cDA (HaY'IHO-HCCJIe,1l,OBaTeJIbCImll UHCTIlTYT 3JIeR

TpotjJH3 1flIeCROH anrrapaTYPbI), a Y3JIhl U ,1l,eTaJIH ROHCTPYRIJ;HH uaro
TOBJIeHbI O,l1;HHM H3 JIeHHHrpa,l1;CRHX 3aBO,1l,On. 

H OBhlH YCIwpRTeJIb OTRpbIBaJI nepe,1l, tjJU3HRaMU orpOMHbIe B03

MOiRHOCTU. BbIJIO pemeHO C,1l,CJIaTb ero ,1l,OCTOHHHeM yqeHblx COU;HaJIH-

CTH'IeCRHX cTpaH. B 1957 rOAY na'IaJIOCb CTPOIlT8JIbCTBO JIaoopaTo

pUU H,1l,epHbIX peaRU;HH B OO'be,1l,IIHeHHOM HHCTIlTYTe HAepHhlx IICCJIe

,I1;oBaHHll. 

C03,11;aHlIellf YCIwpIITeJIH, fi;a II Bcelr JIaOOpaTOpIIu PYKOBO,ll,IIJI ee 

,1l,IIpeRTOp fepoH COn;naJIIICTII'reclwro TpY,1l,a 'IJIeH-ROppeCHOH,1l,eHT 

AH CCCP reoprlIll H II:ROJIaeBIPI cDJICpOB. KOJIJIeRTIIBY Y'lCHhlX, 

1IlIiHeHepOD, paOO'lHX npUmJIOCb HpeO,l1;OJIeTb 3HalJHTeJIbUbIe TPY,1l,HOCTII. 

B ceHTHope 1960 rO,1l,a OhlJIH rrOJIY'IeHbI nepBble rry'IKII YCRopeHlIhlX 

MOHOB, a C 1961 rO,l1;a Ha BIIYTpeHHeM nY'IKe IJ;UKJIOTpOUa ycrreulHo 

rrpOBO,1l,HTCH tjJIISll'IeCRIIe <lKCnepIIMeHTbI, BKJIIOqaIOIIJ;He onblThI no 

cIIHTe3Y TpaHcypaHoBhlX 8JIeMeHTOB. B IIaCTOfI~ee npeMfI Ha U;IIRJIO

TpOHe YCROPHIOTCH 1I0Hhl oopa, yrJIepOl~a, a30Ta, RlICJIopo,1l,a, HeOHa 

1I aproHa ,1l,0 <lHeprlIU HOpH,1l,Ka 8 MlIJIJII10HOB 3JIeRTPOHOBOJIbT Ha 

HYRJIOH. I1HTeHcuBHoCTU BHYTpelIlwro rrY'lHa AOCTllraIOT 3HaqlITeJlb

HOll BeJIH'IHHbl. B 'IaCTHOCTH, Cpe,1l,HIIe TORlf ,1l,JIH 0+3-200 MIIKpO

aMrr(lp, Ne+ 4-100 .M1'i.a U Ar+8_2 .Mr<a. (S,1l,eCb 'lHTaTeJIb DHepBbIe 

D HIlmeH RHHre BCTpe'laeTCH C TaROH clICTeMoii 0003HalJeHllH. 0+3 

0003Ha'IaeT TpeX3apH,1l,Hhle HOHM RHCJIOpO,l1;a, NeN - qeTLIpeX3a

PfI,ll,HbIll HeOH, Ar+ 8 - BOChMH3apHAHhlH aprOH). 

)~JIH cpaBHeHHH MO.II\IIO OTMe'l'UTb, 'ITO HalIOOJIee ycnemHo paoo

TaIO~IIH 3a PyoeJIWM JIIIHeHHbIH YCRoplITeJIb THiHeJIhlX 1I0HOB B Ra

JIlItjJOPHlIiicKOM YHUDepCIITeTe (CllA) YCKOPHCT 1I0HbI yrJIepO,ll,a, 

RIlCJIOpOp;a, a30Ta, HeORa, HO Cpe,l1;HHH 1IlITeHCHBHOCTb HY'IROB ,11;0

CTuraeT Bcero 1-2 MIIRpoaMnepa. 

Cpa3Y nOCJIe nYCRa MaJIIHHbI pemeHO ObT.TIO He salIlIMaTbCH BbIBO

,I1;OM rrY'IKa, a Ha'IIIHaTb ~1I31I'leCRHe HCCJIe,l1;OBaIIIIH Ha BHYTpeHHCM 

nY'IKe. 3TOMY OJIarOrrplIHTCTBOBaJIU SHaQIITeJIbHbIe paaMepbI Ra

MephI, ,1l,yaHToB 1I YCRopfIIOIIJ;erO npOMemYTRa. B aa30p Mem,1l,Y AyaR

TaMII MomHO nOMCIIJ;aTb npOOHUKU OOJIbmHX pa3MepOB (,1l,IIaMeTpOM 

,1l,0 250 .M.M) C AeTCRTopaMII II perHcTpHpYIOII\eii annapaTypoll. 

OCHOBHhlMII HanpaBJIeHIIHMH tjJu3lIQeCKUX HCCJIe,1l,OBaHlIii OLIJIII 

BblopaHbl CJIC,1l,YIO~lIe: 
1. lIOJIyqeHlIe TpaHcypaHoBhlx 3JIeMeIITOB II IIsyqeHIIe lIX CBOHCTB; 

2. lIOIICRH IIPOTOHIIOpa,1l,IIOaRTIIBHhlX HAep; 

3. I13Y'IeHUe peaKIJ;uH nepe,l1;a'III. 

EOJIbmaH nanpHmeHIIaH paooTa tjJH3IIKOD, XUMIIIWB, CneU;HaJIlICTOB 

no pa,1l,IIO<lJIeIapOIIIIRC II YCIwplITeJIHM npltBeJIa K 3HaqlITeJIhHbIM 

,1l,OCTHiHeUIIHM D OOJIaCTH II3yqeHUH McxalIlI3MOBlI npO,1l,YRTOB H,ll,ep

IIhlX peaKIJ;Hll, B03HHKaIOIIJ;IIX nplI B3aIIMO,1l,ellCTBlfH MHorOsapH,1l,HbIX 

HOlIOB C HApaMII pa3JIII'IHbIX 3JleMeUTOB. TaR, B 1961-1962 rO,1l,ax 

rpynna, PYRODO,1l,HlIfaJT C. fi,L lIOJIHRaHODhIlIf, oonapymlIJIa nOBoe HB

JleHlIe CHonTaHHoe AeJIeHHe H,1l,ep 1I3 H30Mepnoro (BOSOYllqen

Horo) COCTOHHIIH. 

K naCTOHIIJ;eMY BpeMeHlI nOJIYlJeHhl H,I1;pa-II30Mepbl, paCna,1l,aIOIIJ;lIe

CH sa BpeMH 0,8 MIIJIJIHCeKYlI,I1;hl, 3 ceKYH,I1;hI, 0,60 ceRYH,1l,hl 1I ,1l,PyrHc 

(Bcero 7 1I30MepoB). O'IeBu,I1;HO, tjJH3HRH oOHapY}HHJIH HOBbIH KJIaCC 

HBJIenlIii. HOJIee ,I1;eTaJIbHOe 1I3Y'IeHHe 8Toro THna ,I1;eJIeIIlIH MomeT 

n;aTb Ba}I<HYIO IIH~OpMaIJ;IIIO 0 CTpoeH1I1I aTOMHblX H,1l,ep. 
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rpYITITA yqACTHIlHOB OTHPhITIlH CAMoro THlRE
JIoro Il30TOITA 102 9JIEMEHTA (102"'). CJIEBA 
H~ITPABO: B. lI(ErOJIEB, ,!l;IlPEHTOP JIABOPATO
PIlIl r. H. <t>JIEPOB, P. C. ,!l;ErTEB, B. A. EPMAHOB, 

E. ,!l;. ,!l;OHEIl. 

ITYJIhT YITPABJIEHIlH 
YCHOPIlTEJIH. 

«Y-310» - CAMhra i MOlI(Hhlfi B 
MIlPE IlIlHJIIlqECHIlfi YCHO
PIlTEJIh MHor03APH,!l;HhIX IlO
HOB. 



3AMECTHTEJIb, )J;H.PEHTOPA JIABO,PATOpMH 
ffAEPHhlX"~PEA'KrU'In ,a.Mi IIO;Ull;HAHOB 
(CJIEBA) 3f{A1W'MHT C HCCJIEAOBAT:EJIh
CHOn AllIIABAT'y'p'QH ~HmI,:aC~QTO Y'IEHQ-, 
ro HAr 'IAYTXYPH - AHPEHTOPA CAXA 
(HHCTHTYTA ffAEPHLIX nCCJIEAOBAHHll). 

PYHOFlOAMTEJIh rPYIIIIbIPAAHOXHMHHOB HBO 311APA PA3
PAllATLIBAET METO.D;HHY, HCCJIEI:J;OBAHHH, OCHOBAHHLIX 
HA IIPHHI~HIIAX rAaOBon XHMHfL OHA .D;ACT B03MOlR
HOOTh IIPOBO.D;HTh, CBEPXCHOPOCTHhlE UCCJTEAOBAHHff 
XMMH'IECHHX CBOnCTB O'IEHh MAJIhIX HOJIH'IElC'rB(HCErO 
JIHIIIh HECHOJIbHRX ATOMOB) HOPOTHOlRHHYInHX 3JIEMEH
TOB, CHHTE3HPygMhIX B JIABOPATOPHH ffAEPHhlX PEAH
:QHf1. 

H3Ml~PEHHE MArHMTHbIX IIAPAMBTPOB' YCHBPHTFJJll1, 



rJIABHhln IIHCTPYMEHT JIABOPATOPIIII - 'YCHOPIITEJIb MHOr03APH,lJ;HbIX 
nOHOB ,lJ;OJIiREH nOCTOHHHO COBEP.nIEHCTROBATbCH. <lIII3nHII n HHlRE
HEPhI JIABOPATOPlIII TIIJ;ATEJIbHO OBCYlli,lJ;AIOT KAlR,lJ;OE lIOBOE IIPE,lJ;JIO
lliEHIIE. CJIEBA HA.IIPABO: rPJWOPE IIH,lJ;PEAll (BEHL'PIHf), II. R. ROJIECOB, 
B. A. '-nrrPEEB, B. #. TllTOB, B. T. CTEIIAHOB, A. <lI. JIIIHER, H. E.TOJICTOtl:. 

:. 
Yl:JACTHIIHH OTRPhITIIIT IIPOTOHHOn PA,lJ;nOAHTllBHOCTII r.M. 'rEP-AROIIbITH 
II B. A.HAPHAYXOB (PYHOBO,lJ;IITEJIb rpYIlIlbl). 

HA IlPABOM CHHMI{E BbI BII,lJ;nTE rpYIlIIY PAAIIOXHMIIHOB. CJIERA HA
IlPABO: llPlliH CTAPbI (l:JCCP), BHRTOP EPMAROB (CCCP), BJIALUIMHP HHOBJIOX 
(l:JCCP), HH MIIHYJIbCHlln (IlOJlbllA). 



B 1963 ro,a;y MOJIo,a;ue HCCJIe,a;OBaTCJIH E. ,I1;. ,I1;oHell" B. A. mCrOJIeB 

H B. A. EpMaKoB CHHTeSHpOBaJIH THiI<eJIui HSOTon 102-ro tlJIeMeHTa 

C MaCCOBUM 'IHCJIOM 256. 8TOT HSOTOll 6UJI nOJIyqeH IIpH 06JIyqeHHH 

ypaHa H,a;paMH HeOHa. BpeMH mHSHH ero COCTaBJIHeT npHMepHO 8 ce

KyH,a;. 8TO 3Ha'IeHHe cym;ecTBeHHO OTJIH'laeTCH OT IIpe,a;CKasaHHoro 

TeOpeTH'leCKH (0,02 cen). ,I1;aHHhIi 9KcnepHMeHTaJIbHhm peSYJIbTaT 

1l0SBOJIHJl no-rrOBOMY nO,1l;OiTll K IIpo6JIeMe CHHTesa 60JIee THmeJIUX 

::l.'IeMeHTOB. ,I1;eJIO B TOM, 'ITO Mpa'IHbIe IIpe,a;CKasaHllH TeopeTHKOB 

OTHOCHTeJIbHO OlIeHb MaJIUX BpeMeH mHSHH HOBUX aJIeMerrTOB CKO

BUnaJIll ,a;eHTeJIbHOCTb ::lKCllepHMeHTaTopOB. (llyraJIH Tpy,a;HOCTll llSy

lIeHHH HOBUX ::lJleMeHTOB IIpH CTOJIb 6UCTPOM HX pacrra,a;e). 

B 1962-1963 ro,a;ax B. A. RapHayxoB, r. M. Tep-AKollbHH H 

HX COTPYl~HHKH 06HapymllJIll HOBUli BH,a; pa,a;HoaKTllBrroro pacna,a;a, 

HaSBaHHoro rrpoTorrrroi pa,a;lloaKTllI/HOCTLIO. 8Ta cepllH pa60T, npo

Be,a;eHHUX 3aTeM yqenuMll RaHa,a;bI II B ,a;pyrHx CTparrax, npHSHaHa 

MHPOBOi HaYKoi B Ka'IeCTBe KpYIIHoro OTKpUTHH. 

O'Ierrb HHTepeCHue peSYJIbTaTU H3YlIeHHH peaKll,lli rrepe,a;a'IH 

1l0JIY'IeHU ,a;OKTOPOM 8. JIOlRHHCKHM H JI. lloMopcKHM HS 1l0JIl,mH. 

Ibm HCCJIe,a;OBaHU yrJIOBUe pacrrpe,n;eJIeHHH npo,a;yKTOB B peaKIUIfIX, 

Kor,a;a YCKopeHHue HOHU HeOHa H aproHa 06MeHHBaIOTcH KOMll;lleK

caMH nYKJIOHOn npH BsaHMo,a;eicTBHll C paSJIH'IHUMH H,a;paMH MHmerreii. 

8TH peSYJIbTaTU 1l0MoraIOT IlOHH',l'h MHorHe aClleKTU MexaHHSMa 

BsaHMo,a;eHCTBHH H CTpoeHHH H,n;ep. 

B 1964 ro,a;y B HTore KOMIIJIeKCa tjlHSHlJeCKHX afwnepHMeHTOB 6UJI 

OTKPUT 104 ::lJIeMerrT. MSYlJaJIOCb crrOHTaHHoe ,a;eJIeHHe HSOTOlla C Mac

COBUM lJHCJIOM 260, KOTOPUH 06paSOBaJICH rrpH CJIHHHHH H,n;ep IIJly

TOHHH (tlJIeMCHT 94) H HeoHil (9JIeMeHT 10). 0 Tpy,n;IIOCTHX B rrpOBe,n;e

HHH orrUTa MOHmo Cy,a;HTb XOTH 6u rro TOMY, 'ITO O,n;HH aTOM 104-ra 

9JIeMeHTa rrOHBJIHJICH 'Iepes 5--6 'laCOB. 8KcrrepHMeHT y,n;aJIOCb ocy

m;eCTBHTb 6JIaro,a;apH paspa60TKe BUCOKO'IYBcTBHTeJIbHOH, rrpaKTH

'IeCKH 6ectjloHoBoH MeTo,a;HKH perHCTpaIIHH OCKOJIKOB C 1l0MOIll,bIO 

CIICll,HaJIbHbIX (tjloctjlaTHux) CTeKOJI. 

rpYIIna 'Iexoc,,'IOBaIIKHX H COBeTCKHX XHMHKOB BO rJIaBC C MBO 

3Bapoi paspa60TaJIa COBepmeH1IO HOByro MeTo,n;HKY, ,a;aIOm;yIO BOS

MOJKHOCTb 6ucTporo XHMHlJeCKOrO aHaJIHSa KOpOTKOHmBYIll,HX Tpanc

ypaHoBux ::lJIeMeHTOB. ECJllI npe,a;CTaBHTb ce6c, 'ITO ::lTH Bem;CCTBa 

HClJeSaIOT sa BpeMH, Hc,a;OCTaTO'IHOC ,a;aiI{e ,a;JIH Toro, 'IT06u nepeMe

maTb paCTBOp B CTaKaHe, TO CTaHYT nOHHTHUMH Tpy,a;HOCTH, CTOHm;He 

Hepe)l; XHMHKaMH. B 'IaCTHOCTH, 6JIaro,a;apH MaJIOMY BpeMeHH JKH3HH, 

HH 102-i, HH 103-H ::lJIeMeHT ,a;o ccro BpeMeHH He HCCJIe,a;OBaJIHCb em;e 

HH O,a;HHM XHMHKOM. MeTo,a;HKa, pa3pa6oTaHHaH rpynnoH MBO 3Bapu 

gJHI aHaJIHSa 104 tlJIeMeHTa, nO-BH,a;HMOMY, IIpHro,a;HTCH H npH HCCJIe

,a;OBanHH 60JIee THmeJIUX ::lJIeMenTOB. OHa oeHOBaHa Ha IIpHHll,HnaX 

ra30BOH XHMHH. (l1epRbIe peSYJll:'TaTU XHMJIlIeCKOro aHaJIHSa CBoiCTB 

::l.::ICMeHTa 104 ony6JIHIWBaHu B anpeJle 1966 ro,a;a.) 

,I1;aJIbHefuncro IIporpecca B tjlHSHlJeCKHX HCCJIe,a;onaHHHX B JIa6o

paTopHH MOJKHO OmH,l1;aTb HOCJIe HalJaJIa pa60T Ha BUBe,a;eHHOM llyqKC. 

MSYlJeHHe BOSMOJKHOCTH BUBo,a;a nyqKa ll3 KaMepu YCKopllTeJUI 

n lloHonpoBO,a; Ha'IaJlO npoBo,a;HTbCH em;e B 1962 ro,a;y. 3a,a;alJa OKa3a

JIaCb 'Ipe3BU'laHHO cJIomHoiI, Tpe6YIOm;eH ,a;JIH cnoero pemeHHH HOBoro 

1l0,a;XO)l;a. B peSYJIbTaTe YC1iJIlli Bcero KOJIJIeKTHBa JIa60paTopHH 

B allpeJIe 1965 ro,a;a A. <1>. JIHIIeBuM, M. A. IlleJIaeBhlM, r. M. BHJIO

BbIM H ,a;pyrHMH BnepBhle 6uJI nOJIYlJeH HnTeHcHBHuH BhlBe,a;eHnLIH 

nYlJOK YCKopenHhlx HonOB Heona. BLIBO,a; nyqKa ocym;eCTBJIHeTCH KOM

6HHHpoBaHHoH cHcTeMoi H3 ::lJIeKTpOCTaTH'leCKOrO ,a;etjlJIeKTOpa H 

,a;ByxcTYlleH'IaTOrO MarHHTHoro KaHaJIa. llpH aTOM atjltjleKTHBHOCTb 

BhlBo,a;a ,a;OCTHraeT 50 %. Tellepb B JIa60paTopHH 1l0HBHJIaCb B03MDrI,

HOCTb 3Ha'lHTeJIbIIO 6hlcTpee H na,a;eiImee H,a;enTHtjlHll,HpOBaTb IIPOTOH

Hble H3JIyqaTeJIH, TpaHcypaHoBhle tlJIeMeHTLI, HOBhle KOpOTKOiI,HByIJ~He 

HSOMephl. 

Mu rOBOpHJIH 3,a;eCb 0 60JlbmOM IIHKJIOTpOne C ,a;HaMeTpOM 1l0JIIOCOB 

aJIeKTpOMarHHTa 310 CM. O)l;HaKO JIa60paTopHH pacnOJIaraeT em;e 

O)l;HHM ll,HKJIOTpOnOM C ,a;HaMeTpOM nOJIIOCOB 150 CM. 8TOT MaJlhIH 

IIHKJIOTPOH 6hlJI nOCTpoeH CHJIaMH JIa60paTopHH H C 1963 ro,a;a pa60Ta

eT e BUBe,a;eHHuMH nyqKaMH HOHOB yrJIepo,a;a H asoTa, HHTeHCHBHOCTH 

KOTOPUX ,a;OCTHraIOT 10720 MHKpoaMnep. «MaJIUM» tlTOT YCKopHTeJIb 

elJHTaeTCH TOJIbKO no MacIIITa6aM ,I1;y6HU. HH O,a;HH KpynHeiIIIIHH 

HayqHo-HCCJIe,a;OBaTeJIbCImH IIeIITp He OTKa3aJICH 6L1 OT TaKoro ll,HKJIO

TpOHa. B JIa60paTopHH Ha HeM npOBo,a;HTCH ITmpOKHi Kpyr tjlHSH'le

CKHX HCCJIe,a;OBaHHH, oTpa6aTbIBaeTCH MeTo,a;HKa onbITOB, a TaKme MO

,a;eJIHpyroTCH pa3JIHlJlIUe YCOBepmenCTBOBaHHH, KOTopble 3aTeM HC

nOJIbSYIOTCH lIa 60JlbIIIOM ll,HKJIOTpOlIe. 
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JIABOPATOPHfI 
TEOPETHqECHOn: 
<1lH3HRH. 

AYX HaY..HOrO 

Ae_OHpaTIIS.a 


EOJIbmOe CBeTJIOe 3,1l;aHHe JIa6opaTOpHH TeOpeT~eCKOii CPHSHKH 

HOHBHJIOCb CpaBHHTeJIhHO He,1l;aBHO. IJ.Hcppa «1959» Ha ero cpaca,1l;e 

HanOMHHaeT 06 aTOM. Ho JIa60paTopHH Ha TPH rO,1l;a CTapme CBoero 

,1l;OMa. OHa C03,1l;aHa B ceHTH6pe 1956 rO,1l;a no pemeHIUO, npHHHTOMY 

nepBoii ceccHeii ¥'IeHOrO COBeTa HHCTHTYTa. PYKOBO,1l;CTBO HOBhIM 

TeOpeTHQeCKHM n;eHTpOM 6hIJIO HOpyTIeHO H3BeCTHOMY COBeTCKOMY 

yTIeHOMY - aKa,1l;eMHKY HHKOJIaIO HHKOJIaeB~Y EOrOJII06oBY. 

,11;JIH HenOCpe,1l;CTBeHHoii pa60ThI TeopeTHKOB He Tpe6yeTcH orpOM

HhIX B CJIOiKHhIX YCIwpBTeJIeii, peaKTopOB, He06xo,1l;BMhIX l'lKCHepB

MeUTaJIbHhIM JIa60paTopBHM. HYiKHhI JIBIDb caMH TeopeTBHH, KOM

HaThI ,1l;JIH HX pa60ThI, HayTIHaH JIHTepaTypa, ,1l;OCKB, MeJI H B03MOiK

HOCTb 06m;eHHH C ,1l;pyrHMH yTIeHhIMH. BOT H Bce, 'ITO nOTpeOOBaJIOCh 

Ha nepBhIX nopax. (IIoCJIe,1l;HBe CJIOBa MhI oc06eHHo nO,1l;'IepHBBaeM H 

BepHeMcH H HHM B HOHD;e aToii rJIaBhI.) 

HaqaJIo cym;eCTBOBaHHH JIa60paTopHB TeOpeTH'IeCHOii CPB3BKB 

nOJIOiKeHO COBem;aHHeM Tpex TeopeTHHoB: H. H. EOrOJII060Ba, 

,11;. H. EJIOXlmn;eBa H M. A. MapHoBa. OHH 06CY,1l;BJIH OCHOBHhIe 

HpHHn;HnhI cy:w.eCTBOBaHHH JIa60paTopHH, ee ueImcaHHhIii cTaTYT. 
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rJIaBHhIM H3 HBX 6hIJI ,1l;yx Hay'IHorO ,1l;eMOHpaTH3Ma, TO eCTb npe,1l;o· 

CTaBJIeHHe O,1l;HHaHOBhIX B03MOiKHOCTeii ,1l;JIH pa3BHTHH Bcex HayTIHhIX 

HanpaBJIeHHii, OTCYTCTBBe HeTepnHMOCTH, ceHTaHTCTBa. 

• HeYHJIOHHOe npOBe,1l;enHe B iKH3Hb ,1l;yxa naY'IHOrO ,1l;eMOKpaTH3Ma 

C03,1l;aJIO B JIa60paTOpHB TeopeT~eCHoii CPH3HHH TY oc06eHHYIO aT

Moccpepy, 0 HOTOpoii 'IaCTO C y,1l;OBOJIbCTBHeM rOBopHT yTIeHhIe, npH

e3iKaIO:w.He H3-sa py6eiKa. OUH nOCTOHHHO OTMe'IaIOT, 'ITO 3,1l;eCb 

npHHTUO H JIerHO paOOTaTb, 'ITO 3,1l;eCb CBo60,1l;UO MomeT pa3BHBaTbCH 

JIIOOOe HayTIHoe Te'IeHHe. 
IIepBoHa'IaJIbHO B mTaT JIaOOpaTopHH BOHIJIH COTpy,1l;HHKH Teope

T~eCKHX OT,1l;eJIOB OhIBIHHX HHCTHTYTa H,1l;epHhIX np06JIeM H OJIeK

TpocpH3~eCKoii JIa60paTOpHH. Cpe,1l;H HHX 6hIJIH: C. M. EHJIeHbKHii, 

P. M. 	PhIH,1l;HH, M. A. MapHOB, II. C. HcaeB, B. H. OmeBen;KHH, 

H. B. IIoJIy6apHHoB, H. A. CMOPO,1l;HHCHHH H ,1l;pyrHe. BCKope B 

,11;y6HY npHeXaJIH yTIeHHKH H. H. EorOJIIOOOBa ,11;. B. illBPKOB, 

E. B. Me,1l;Be,1l;eB, M. H. IIoJIHBaHOB, HeCHOJIbHO n03,1l;Hee - A. A. JIo

~ 	 rYHOB, A. H. TaBXeJIH,1l;3e. 3a HHMB npHHIJIB YiKe OOJIee MOJIO,1l;hIe 

COTPY,1l;HHKH: B. A. Me:w.epHKOB, JI. ,11;. COJIOBbeB. H3 OOHBHcKa 
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BMeCTe C ,Il,. H. BJIOXHHI:t;eBhlM npHeXaJl B. C. BapameHHOB. B nepBhle 

me rOJ.(hl CYIIJ;eCTBOBaHHH JIaoopaTopHH TeOpCTlPIeCHOR epHSHHH n ec 

COCTaB BJIHJlHCh epHSH"KH HS CTpaH  yqaCTHHIJ; HnCTHTYTa. B HX 'lHCJle 

OhlJlH I1Ban YJIerJla HS qexOCJlOBaHHH, I1BaH 3JlaTeB HS BOJIraplIH, 

HeMeII,KHe epHSHHH BaJlbTep lI,OJlJlHep H cDpaHH H.amJIYH, HSBCCTHhlR 

KHTaRCKHR TeopeTHK Xy HHH, HepaSJl)rqHhle ,ll;PYSbH CopHn qYJlJlH 

(PYMhlHHH) H fiH cDnmep (qCCP). EllI,e nOS,ll;HCe B paooTY BHJIKJ1IHJlHCb 

«yqeHHHH yqeHHHOB» HHKOJIaH HHHOJIaeBlI'Ia BorOJIroooBa O. A. Xpy

CTaJIeB, B. A. ApOYSOB, P. H. cDaycToB. C 1959 rO,ll;a Ha'laJIa CKJla

,ll;bIBaTbCH no,ll; PYKOBO,ll;CTBOM B. r. COJIOBbeBa rpynna TeopHH HApa. 

B Hee BOmJIH 11. H. MHXaRJIOB, COBceM MOJIOAOR epHSHH H. 11. I1H

TOB, HOTOPhlR S,ll;eCb me paHee OhlJl CTY,ll;eHTOM-AHnJIOMHHHOM. HeBos

MOilmo nepe'IHCJIHTb Bcex Y'ICHhlX, OO'be,ll;HHHBUll'fXCH no,n; HphlmeR 

JIaoopaTopHH TeOpeTll'IeCHOR epH3HHH, TaH HaH ,n;JIH aToro HymHo OhlJIO 

ObI HaSBaTb OKOJIO eDTHH epaMHJIHR. 

RaK-To ,l1;. 11. BJIOXHHIJ;eB rOBOpHJI, 'ITO lnIOr,ll;a (WTHPhlTb» Ta

JIaHTJIHBOrO epHSHKa H ,ll;aTb eMY nOSMomHOCTb nJIOiJ;OTBOPHO paOOTaTh, 

MomeT ObITb, OO11OC nOJIe3HO iJ;JIH HaYHH, 'IeM nOCTpOHTh OOJIbmOR 

YCHopHTeJIb. RaK HelIbSH OOJIbme 3TH CJIOBa nOAXO,ll;HT K epHSHKaM

TeopCTHKaM. TeopeTHKH ne TOJIbKO OCMhlCJIHBaIOT peSYJIbTaThl onhlTOB, 

HO O'ICHb 'IaCTO npep;JIararoT HOBble MnOrOOOeIIJ;aroIIJ;He HaY'Illhle lla

npanJICHllH, HsoopeTaroT HOBbIe 3KcnepHMCHThl, ,ll;IUOIIJ;lIe naYIW BOS

MOlliHOCTb C,ll;eJIaTb CKa'IOK BnepeJ.(. I1oaTOMY HCllO, HaCHOJIbKO BamHO 

TIIJ;aTeJIbHO OTOHpaTb HonhlX COTpYAHHHOB ,ll;JIH TeOpeTlI'IeCHOli JIaOO

paTopHH. 11 B ,l1;YOHC <lTO xopomo YCBOHJIH, paspaOOTan CHCTeMY TPOR

HOH nponepKlI KaH,ll;H,ll;aTYp. 

MHorHe BeiJ;YIIJ;He Y'IeHhle JIaoopaTopHH TeOpCTlI'IeCKOR epHSHHH 

TeCHO CBHsaHhl C YHHBepCHTCTOM, r,ll;c OHH 'IHTaroT JICKIJ;HH, PYIWBO,ll;HT 

paOOTOR CTY,ll;eIITOB-CTapmCl{ypCHHIiOB H ,ll;HnJIOMHHKOB. HaHOOJIee 

cnocoonhle CTY,ll;eIITbI npHrJlamaroTcH ,ll;eJIaTb ,ll;HnJIOMHble paOOThl 

B JITcD. JIyqmHM HS IIHX ,ll;aeTCH BOSMomHOCTb nocTynHTb B acnH

panTYpy JIaOOpaTopHH HJIH CTaTb CTamopOM. 11 TOJIbHO TC, HOTO

PhlC OKamYTCH ,ll;eRCTBHTCJIbHO ,ll;OCTORHbIMH, Sa'IHCJIHroTCH B mTaT. 

3na'IHTeJIbHO OOJIer'lHJlaCb sa,ll;a'Ia OToopa cnOCOOHbIX MOJIO,ll;bIX JIro

,ll;CR nOCJIe Toro, KaK B ,Il,YOHC OhlJI opraIIHSOBali epHJIHaJl Mry, r,ll;e 

yqaTCH CTYiWHTbJ CTapmHX KYPCOB - TCOPCT11K11 11 :mcnepHMeHTa

TOphl. 

CeR'IaC B JIaoopaTopHH TCOpCTH'IeCKOH epHS11KH paOOTaeT OKOJIO 

50 COBeTCKHX epHSHKOB H npHMcpHO CTOJIbKO rIW COTPYAHHHOB HS 

,ll;PyrHx CTpali  y'IaCTHHIJ; HHCTHTYTa. 8TO O,ll;HH 1IS HpynueHIllHx 

B MHpe IJ;eHTpOB TeOpeTlI'IeCKOi epHSHKH. OOIIJ;enpHSHaHnhlM HBJIHeTCH 

TO, 'ITO S,ll;eCb BbUIOJIHHroTCH BeCbMa BaambIC ,ll;JIH HaYKH HCCJIe,ll;OBa

UHH, a KOJIlI'ICCTBO nyomu:aIJ;Hii TaHOBO, 'ITO nO'ITH KalliJ.(LIC ,n;Ba ,ll;HH 

IIhlXO,ll;HT B CBCT HayquaH CTaThH. 

;, 

CJIe,n;OBamm 

B 

TCOpHH 

MaTH'leCKOrO 

Mepe 

B. B. 

JIH,ll;Se 

npHJIOiHeHHR 

saBepmeHo 

nhlM 

,Il,. 

Hc,n;aBHO 

caroIu;IIecH 

epII'ICCKO:iiI 

• OO'be,n;IIIIennoro 

MHorIIX 

XeJIII,n;se, 

B. 

H,n;pO 

B 

rnaBHblle 
HanpaBneHIIR 

ECTeCTBeHHO, 'ITO B TaHOM OOJIhUlOM HayqHOM KOJIJIeHTHBe HC

Be,ll;YTCH O,ll;HOBpCMeHHO Ha lllHpOHOM eppOHTe. O,ll;HaKO 

Kam,ll;hli nepHO,ll; MorYT OLITb BbI,ll;eJIeIIhl HanpaBJIeHHH, npHBJIeHaro

IIJ;He HaHOOJIhmee BHHMamw. (ROIIeqHO, nOCJIe,ll;yroIIJ;HR XO,ll; paSBHTlIH 

MomeT Bhl,ll;BHHYTh Ha nepBhlR nJIaH H ,ll;PyrHe paOOTbl, KOTopLIe 

npoxo,n;HT nO'ITH HCSaMeqeHIIMMH.) 

1956-1958 rOAhl OSIIaMeHOnaJIHCh OYPHMM pasBHTHeM B ,Il,yoHe 


,ll;HCIIcpcnoHHLIX cooTHomeHHi. OTOT MOIIJ;HhlR MeTO,ll; MaTe


npOIIHKHOBeHHH B CYIu;I10CTh MHKpOMHpa B OOJIbmOR 


OOHsaH CHOHM CTaHOBJIeHHeM 3aCJIyraM H. H. BorOJlroooBa, 


HOTOPhlR ,n;aJl ,ll;Ol'(aSaTeJIbCTBO cnpaBeAJIHBOCTH ,ll;HCncpCHOIlHblX COOT


HomCHHi. 3Ha'lHTeJIbHO npOABHHYJlHCb Hero yqeHHKH ,Il,. B. illHPKOB, 


Me,n;Be,n;CB, A. A. JIorYHOB, M. R. I10JlHBaHOB, A. H. Tanxe


B TOM llie HanpaBJIeHHH, a TaKiIW B paspaOOTHe KOHKpeTHhlX 


TeopHlL
1958-1959 rO,ll;M npHHeCJIH JIaOOpaTopHH OOJIbJIIOR ycnex. BbIJIO 

nocTpoeHlIc TCOpHH cBepxnpOBO,ll;HMOCTH, H ee anTOp 

H. H. BorOJIroooB ObIJI Y,ll;OCToeH SBaHHH JIaypcaTa JIeHHHcKoi npeMHH. 

TeMnaMH paspaoaThlBamlcb HOHKpcTIIble npHJlOmeHHH 

aTOR TeopHH, B MocHBe B epHsHKe TBep,n;oro TeJIa, B ,Il,yoHe rJIaB

oopasoM B TeopHH H,n;pa. 
BOJIbmOR HHTcpec B CCCP H ila PyoemoM BhlSBaJIH TpYAbI 

11. 	 BJIOXHHIJ;eBa no CTPYHTYPC HyKJIOHa, 


npe,ll;CTaBJIHJICH MHorHM yqeIIhlM KaK 


«'lepHhlR mapIIK». BceMlIpHYro lISBeCTHOCTb npIIOOpeJIH 


caMoR sara,n;O'IHOR qaCTHll,hl - HeRTpHHo. COOPHHH 

TpIIHO BblCOKHX :mepr11ll», HOTOPLIH co,n;epamT CTaTbH ,Il,. 11. BJlOXHH

IJ;eBa, M. A. MapKoBa, B. M. I1oHTeKopBo, OhlCTPO CTaJI OlIOJllIOrpa

pe,ll;KOCTbIO. 	 II:lICbMa C npocbooi nplICJIaTb aTO II3AaUIIe 

HHCTIITYTa ,n;OJIro eIIJ;c npHxOAHJIII OT yqeHhlx Hil 

CTpaH. 
IISBeCTHOCTb nplIOOpeJIII paooThl B OOJIaCTII TeoplIlI 

3JleMeHTapHblx 'IaCTHII, BeHrepcKoro epHsIIKa raoopa ,Il,OMOKoma. 

CBOIIMH opIIrIIHaJIbHblMII HSLICHaHHHMH A. A. JIorYHoB II A. H. TaB

npe,ll;JIOmHBmHe HBasHnoTeHIJ;HaJIbHhli nOAXO,n; B TeopHlI 

nOJlH, nOJlOif{HJIII HaqaJIO IJ;eJlOMY HaUpaBJleHlIID B paooTe TeopeTHHoB. 

r. COJIOBbeB CTaJI 11,n;eiHbIM PyKoBo,n;IITeJIeM IIsyqarom;IIx aTOMuoe 

;mcnepIIMeHTaTopoB ,Il,YOHhl :lI JIaOOpaTopHH pH,n;a CTpaH. 

Mo;roJ~hle TeopeTIIHH I::lroPb IIOJIyoapIIHoB, I1Bau TO,ll;OPOB (BoJI

raplm), HryeH BaH X bCY (,Il,PB) YAOCToeHbI Y'IeHOH CTeneHH ,ll;m,Topa 

epIISHKO-MaTeMaTIIlJeCKHX HaYK 3a epYH,ll;aMeHTaJIbHhle HCCJIeAOBaHHH 

OOJIaCTII KBaHTClBoii TeopIIH nOJIH H TeopHII aJIeMCHTapHhlX qaCTHIJ;. 

HryeH BaH Xbey H I::l. TO,ll;OPOB B aTOll me JlaOOpaTopHII 

SaIIJ;lIIu;a.J:H II KaH;tJ;IIiJ;aTCKHe IJ,nCCepTaIJ;IIlI, a 11. I10JlyoapIIHoBY ;tJ;OK
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CEHTHEPb 1956 rO)lA. qJIEHbI yqEHOrO COBETA, BIIEPBhlE COEPABIIIllECfI 
B )lYEHE, OCMATPllBAIOT CTPOllTEJIbHblE IIJIOIIJ;A)lRll )lJIH HOBhlX JIAEO
PATOPlifi. «3)lECb EY)lET IIOCTPOEHA JIAEOPATOPlifI TEOPETllqECROfi 
<l>1l311Rll»,- rOBOPliT A)lMllHllCTPATllBHbIfi )lllPERTOP llHCTliTYTA 
B. H. CEPrllEHRO II qEPTliT IIJIAH_JIAEOPATOPlili IIPfIMO HA 3EMJIE. 



JIABOPATOPIUl TF;OPETlr'IECl:W:A: <l>R
3RHR- R ~JIABOPATOPHfI fI)lEPHhIX 
IIPOBJIEMIBE,IlYT CODMECTHhIE lIC
CJIE,D;OBAHRfI C RHCTRTYTOM lIME
HH HRJIb'CA BOPA B HOIIEHrArEHE. 
,D;ATCKH:A: TEOPETHH EHC BAHr 
)lBAlR,D;bI IIPHE3mAJI D ,D;YBHY H 
PABOTAJI3,D;ECh IIO HECHOJIhHY 
MECm:J;EB. HA CHRMHE: EHC BAHr 
(B I(EiHTPE) OBcYm,D;AET C AHA
,D;ElItRHOM H. H. liOrOJIlOBODhUl 
H ,D;OHTOPOM <l>R3RHO-MA'1'E~lATR
LIECHRX HAYH B. r. COJIOBbEBhlM 
IIJIAH COTPY,D;HR'-IECTBA OB'bE,D;R· 
HEHHOI~O' RHCTRTYTA C RHCTR
TYTOM IIMl'~HR HHJIbCA BOPA. 

HO<l>E:fIHAfI HOMHATA JIlOBHlIWE 
~lF;CTO OT,D;hlXA 'rEOPETRHOB. B 
HEIIPHHYlR,D;F;HHO:fI OBCTAHOBHE 
OHIi OBCYlR,D;AlOT HOBbIE H,D;EH, 
PACCHA3hIBAlOT 0 HAHBOJIEE HH· 
TEPECHbIX PESYJIb'rATAX, BCTPE
'-IAlOTCfI CO CBOHMH 3APYBJ:~mHhIMH 
HOJIJIErAMH. CE:A:'IAC S,D;ECb COBPA· 
JIHCb: CYIIPyrll IIETP II TEPE3A II1Y· 
PAHhll (BEHrPRfI), M. IIOJIIiBAHOB 
II B. HA,D;hIII1EBCHH:fI (CCCP). 

PYHOBO,D;IITEJIh BbI'-IlIOJIIITEJIhHOrO I(EHTPA E. II. lRlI,D;HOB, HA'-IAJIb
HHR MA'l'EMATII'lECHOrO OT,D;,EJIA H. H. rODOPYH 1:1 HAY'-IHhI:fI COTPY,D;
HHR PA'-IO ,D;EHqEB OBCYlR,D;Al(yr IIJIAH PEII1EHHfI HOBoro HJIAOOA SA· 
,D;A'l, ROTOPbIE IIOOTABHJIH <l>HSIIKH. 



TopCKaH CTCneHb 6IilJIa npHCBOeHa HeOmll~aHHO ;r.vIH Hero' O~HOB

peMeHHO CO CTeneHbro KaH~~aTa HaYK, Ha COHCKaHHe KOTOPOH OH 

npe~CTaBIIJI CBOro ~ccepTaIJ;lIID. 
OqeHb HHTepCCHhlMH, XOTH II cnopHblMII, HBJIHIDTCH paOOTl.I 

B. A. Ra~blllIeBClwro, O~Horo HS caMblX MOJIO~hlX (~ame no MacmTa

oaM AYOHbl) KaH~H~aToB HaYK. OH Bbl~BIIHyJI rHnoTesy, B OCHOBC 

KOTOpoi JIemHT npe~nOJIOmeHHe 0 cym;ecTBoBanHH HOBbIX, COBceM 

HeOObfqHblX qacTlIII.., :'ho npell,nOJIOmeHHe MomHO oy~eT npOBepHTh aKC

nepHMeHTaJIhHO npH HaJIIfqllll YCKopllTeJIei CBepXBblCOKlIX aneprHi. 

Ror~a nllCaJIaCh 9Ta KHHra, B m1l3HH JIaOOpaTopllll TeOpeTIfqe

CKoi q,1I311KlI np01l30mJIlI 1I3MeHeHlIH, KOTopble TaKme nOKa3hlBaroT 

ee oOJIhmoi HayqHbli aBTopllTeT. B03HHK Bonpoc: KOMY nopyqllTh 

PYKOBO~CTBO nOBhlM COBeTCKHM HHCTHTYTOM, KOTOPhlH oy~eT BeCTH 

paOOTY Ha BeJIlIqaHIUeM B Mllpe yCKopllTeJIe C 9aeprllci npOTOHOB 

~o 70 MHJIJIlIap~OB <lJIeKTpOHOBOJIhT. (8Ta rHraHTCKaH MaIUlIHa CTpo

HTCH B CepnyxoBe.) HayqHblM pyKoBo~HTeJIeM HHC'fllTyTa B Cepnyxo

Be CTaJI aKa~eMlIK BorOJIrooOB. TeOpeTIfqeCKHH OT~eJI B03rJIaBlIJI 

npoq,eccop A. A. TallXeJIH~3e. IIpoq,eccop A. A. JlorYHoB lla3HaqeH 

~lIpeKTOpoM HHcTlITYTa, npH3BaHHoro ChlrpaTb 60JIhmyro POJIh B pa3

BlITHlI HaYKlI. TaK JIaOOpaTopHH Ay6Hbl nO~eJIHJIach Ka~paMlI CO 

CBOHM MJIa~IUHM 6paToM - HHCTHTYTOM B CepnyxOBe. 

HaY...Hble CBRSH 

He SHalOT rpaHH'" 


BepOHTHO, HlIKTO B TaKoH CTeneHH He Hymp;aeTcH B nOCTOHHHoi 

CBH311 C «cc6e 1l0~06HhlMH», KaK TeOpeTlIKH. IIoCTOHHHbli 06MeH MHe

HHHMH, BhIBop;aMlI, qTeHHe npenpHHTOB, mypHaJIbHblX CTaTei, qaCTble 

ceMHHapbl, P;lICKYCClIlI lIJIH npOCTO 6ecep;hl C KOJIJIeraMH - Bce ::ITO 

cop;eicTByeT pom~eHlIID 1l0BblX MblCJIei, OTIllJIllq,OBblBaHlIID CTpoillblX 

JIOrIfqeCKHX CHCTeM MH KpymeHlIID Ka3aBIUHXCH HeYHSBlIMblMII Tcope

TIfqeCKHX MO~CJIeH. IIHor~a 3aTfIHYBIIIHicH pa3rOBOp y ~OCKH B 3Ha

MeHHToi Koq,eiHoi KOMHare TeopeTHKOB 3aKaHQHBaeTCH TeM, 'ITO ero 

yqacTHHKH, 3aropeBIUlIeCH, 3aXBaqeHHble IIOBOH I1~eeH, norpymaIOT

CH B q,0PMYJIbl, cJIomHeiIUlIe MaTeMaTIfqeCKHe paCqeTbI, ~OKasa
TeJIhCTBa. II BOT yme p;Ba-TpH qeJIOBeKa, IIHKor~a BMeCTe He pa6o

TaBIUHe, He~aBHO nJIOXO nOHHMaBmlle H3blK ~pyr ~pyra, CJIHBaroTcH 

B O~HO IJ;eJIoe, yra~blBaroT MblCJIH ~pyr ~pyra, BMeCTe 3a6blBaroT 06 

OT~blxe H CHe H B pe3YJIbTaTe HanpHmeHHoro KOJIJIeKTlIBHoro Tpy~a 
c03~aroT HOBYro paooTY. AJIH MHorHX ;:lTO npocTo Oqepe~HOH npenpHHT, 

Oqepe~HaH CTaTbH. Ho rJIH~mrrh - r~e-HlIoy~h B ~pyroM HHCTlITYTe, 

B ~pyroi cTpaHe, Ha p;pyroM KOHTlIHenTe HaXO~HTCH JIro~lI, KOTopble 

TaK mc 3aroparoTcH Toi me H~eeH, HaqHHaroT ee pa3BlIBaTh. II BOT 

B Ay6HY npllXO~HT npOCTpaHHoe nllCbMO OT ~pyroro TeopeTHKa. 

Oll co06m;aeT 0 CBOllX ~OIlOJIllHTeJIbllbIX paCqeTaX, clIpaIUlIBaeT, 

CIiOPHT, KpllTlIKyeT. IIoToM llPllXO~HT llHCbMa OT ,mcnepllMeHTaTopoB. 

HanpllMep, 1I3 CIDA: ({¥BamaeMblH KOJIJIera! R npOqllTaJI BaIUlI npe,ll,

JIOmenHH no onblTa:M C HeiTpHHo. Hy 1I paooTY Bbl HaM 3ap;aJIlIl 

BY,ll,eM ~eJIaTh onblTbl B COJIHllblX KonHX Ha rJIYOUHe 2-x MMh. 0 pe

3YJIhTaTaX oOH3aTeJIhHO co06m;y». IIJIlI lIa meHeBhl: ({AOKTOP fep

IUTeHHI Mbl OqelIh 6JIarO~apHbI BaM 3a TO, 'ITO Bbl 06'bHCHHJIlI npH

qllHbl HeCOrJIaClIH HamHX 9KcnepllMeHTaJIhHhlX ~aHHblx C TeopHei•••» 

IIJIlI H3 RoneHrareHa - nHChMO H. H. BoroJIroooBY OT ({CaMoro» HHJIbCa 

Bopa, 6blBmero 60JIbIIIHM ,ll,pyroM Ay6Hhl: «R OqeHb oJIarO,ll,apeH 

BaM aa pa6oTY, KOTOPyro npOBeJI y Hac pycCKHi q,H3HK Ba,ll,HM Co

JIOBbeB. He MomeTe JIll KOMan~HpOBaTb ero em;e Ha nOJIro,ll,a?» 

IIpaKTIfqccKH JIa60paTopHH B Ay6He lIMeeT CBH311 co BCCMlI JIa

60paTOpllHMII :f>lHlla, pa60Tarom;HMH B 06JIaCTlI TCOpeTlI'ICCKOi q,H3HKH. 

CBH311 9TlI BeCbMa pa3Ho06pa3Hbl. IIpem,ll,e Bcero - <lTO IIIHPOKHi 

06MeH npenpHHTaMH, T. e. 6blCTPblMlI ny6JIlIKaIJ;lIHMlI caMblX HOBCi~ 
IIIHX paooT. BOJIt~e qeM B 500 ap;peCOB paCChlJIaroT CBOH CTaThH ~y6
HeHCKlIe TeopeTHKH H nOJIyqaroT npenpHHThl H3 TpH~ll,aTH IUeCTH 

CTpaH. TaKoH 06MeH - HeHccHKarom;Hi HCTOqHIIK HayqHoH HHq,Op

MaIJ;lIH. 

OqeHb DamHoi q,opMoi Mem~yHapo~nhlX HayqHblX CBH3CH HB

JIHroTCH BsaHMHhre B1I311Tbl TeopeTlIKOB 1I3 pa3HhlX CTpalI. MHorHe 

~y6HCHIJ;bI HeO~H()KpaTHO 'IlITaJIH JIeKIJ;IUr B 3apy6emHblx HHCTHTYTax 

H YHHBepCHTCTax. MHorlle Bbl~arom;HecH TeopeTHKH H3-3a py6ema 

BblcTynaJIH C JIeKIJ;HHMH B JIT<.D (cpe~H HlIX OblJIlI aHrJIHqaHHH AlIpaK, 

~aT'IaHe HMbC 1I Ore Bop, aMepHKam~bl MOTTeJIhCOH H CaJIbnHTep, 

lITaJIbHnIJ;bl Pe~me 1I QllnH, aKa~eMHK Rnomll H3 BCHrpllll, HIIOnCIJ; 

R06a. IIepeqeHb 9TOT ~aJIeKO He 

OqCHb OOJIbmOe 3HaqeHHC ;r.vIH TCOPCTHKOB HMeCT yqacTHc B ...."''''·'''7_ 
HapO~HhlX HayqHblX KOHq,epeHIJ;HHX, Kor~a OSHaKOMJICHHe C 

mHMH 1I nallOOJIee BamHhlMlI paOOTaMH ~OnOJIHHeTCH Hcnocpe~CTBCH
HOCTbro BneqaTJIeHHi 1I JIIfqnhlMlI KOHTaKTaMH. RaK npaBlIJIO, 3~eCb 
BCTpeqaroTcH JIro~, IWTOPblM He HymHo ~OJIro 3HaKOMHTbCH. OHH 

XOPOIIIO 3HaroT ~pyr ~pyra no npenpHHTaM, mypnaJIbHblM CTaThHM MH 

yme BCTpeqaJIlICb Ha npe~blp;ym;lIX Konq,cpemWHX. Ay6HcHcKHe 

TeopCTHKH npllHHMaIOT caMOC aKTlIBnoe yqacTHe noqTH BO Bcex 

KOHq,epCHIJ;HHX B CBoeH OOJIaCT11 3HaHlli. 

ROHeqHO, caMble TeCHhle CBH3H cym;eCTDyroT Mem~y JIaoopaTopliei 

TCOpeTIfqeCKOH q,1I3HKH H TeopeTHKaMlI COIJ;HaJIHCTHqeCKlIX CTpaH 

qJICnOB 06'be~HHeHlIoro lInCTHTYTa H~epHblX lICCJIe~OBaH1IH. MHorHe 

yqenblc Ha ilTHX CTpan, npomHBmHe no HeCKOJIbKY JICT B Ay6He, 

B03DpaTHBIUlICb Ha pO~HlIy, 1I0MepmllBaroT nOCTOHHnblC ~CJIOBble 

KOlITaKTbl CO CBOllMlI KOJIJleraMlI, pa60Tarom;1IM1I B 06'bc~lIHeHHOM 
lIHCTlITYTe. 8TO MomHO npem~e Bcero CKasaTb 0 B. U;OJIJIHCPC H 

<.D. RaIIIJIYHe, KOTOPblX MbI YiKe ynoMlIHaJIlI BblIIIe, 0 DenrcpCKOM 

TeopeTHKe (}J. IDlIKJIOme, nomlKax 3. faJIHCeBIfqe, B. Phl6apcKoii H 

A. IIaBJIHKoBCKoM, PYMblHKe 8. MHXYJI H MHOrJIX p;pyrHX. IIpo~oJI
iHaH paOOTaTh no TeMaTlIKe, KOTOPOH OHII 3aHHMaJIHCb D Ay6He, aTlI 

yqeHble yqaCTByroT B OOm;eH paooTe, npHe3iHaroT B Ay6HY ~JIH 06

cymp;eHlIH. CBepOK HJIH npHrJIammOT COTPYP;HlIIWB npHexaTb B CBOll 
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(lTpaHhI. «BOT, HanpHMep,- rOBopHT 3aMeCTHTem, iwpeKTopa JIa6o

paTOplIH TeOpeTHqeCKOH cpH3HKH B. r. COJIOBheB,- HamIl TeopeTIIKII 

COTpy,ll,HlIqaIOT C rpYHnOH PYMhIHCKliX TOBaplllIl;eH. Kam,ll,aH CTO

pOHa npOBO,ll,HT CBOIO qaCTh paCTfeTOB. IIoTOM yqaCTHHlm pa60ThI 

C'be3maIOTCH, COlIOCTaBJIHIOT H «,LIOCqlIThIBaIOT», OIUITh pa3'be3maIOTcH H 

HpO,ll,OJImaIOT pa6oTaTh. ,lJ.eJIo, KOHeqnO, lI,LIeT He TaK 6hTCTPO, KaK 

XOTeJIOCh OhI, no, BO BCHKOM CJIyqae, rOpa3,ll,O OhICTpee, qeM eCJIH 6hI 

MhI TPY,ll,lIJIHCb lIe3aBHCHMO». Oco6eHHO xopomHe HayqlIhIe CBH31I 

B. r. COJIOBheB OnieTHJI Mea<,ll,y ,lJ.y6HOH, BapmaBOH, RpaKOBhIM. 

ECTh H eIJJ;e O,ll,IIa HOJIe3HaH cpopMa COBMeCTHOH paOOThI. MhI ya\e 

ynoMHHaJIH B HaqaJIe ::lTOH rJIaBhI lIMH HBaHa YJIerJlhI - 'IeXOCJIO

Ba:J~Koro TeOpeTlIKa, 6hIBIIIero O,ll,HHM H3 nepBhIX 3apy6emHhIx yqe

lIhIX, npHexaBmHX II ,lJ.yOHY. IIpopaooTaB 3,ll,eCh GOJIee ,ll,ByX JIeT, 

-olI BepHYJICH B qexOCJIOBaKllIO. A 'IeThlpe rO,ll,a CHYCTH npocpeccop 

Y JIema B03npaTliJICH II ,lJ.y6HY BO rJIaBe rpynnhI MOJIO,1l,hlX 'Iexo

.cJIOBal.(IOIX TcopeTliKoB. 3,ll,eCh onll 6hICTPO BKJIIOTfIIJIHCh B HayqnyIO 

}KII3Hb Jla6opaTOplilI. Hx l.(eJIh - He TOJIhKO npO,ll,OmKaTh llCCJIe,ll,OBa

HIIH, Ha'IaThIe Ha pO,LIllHe, HO II Y'IaCTBOBaTh n OOII~HX paOOTax C Teope

'TllKaMII ,ll,pyrIIX CTpaH 10
). 

CpC,ll,H MaJIeHhKHX yIOTHhTX KOMlIaT, HpC,LIHa3Ha'IeHHhIX p,JIH ,ll,YO

lIelICKllX TeopeTHKOB, eCTh H TaKHe, X03HeBaMll KOTOPI,IX ,ll,JIHTeJlhHOC 

BpeMH HBJIHIOTCH Y'ICHhIC H3 KalillTaJIllCTllqCClmX CTpaH. B ,lJ.yOHC 

TpY,ll,llJIHCh aHrJlIIHCIme TeopeTHKH KOTTHHreM H ,lJ.mOH CMHT, cppaH

~y3CKltH Y'IeHI:t!H lliopm JIomaK, ,ll,aT'IaHIIH EHC BaHr. HaY'IHhlC 

.cOTpy,ll,HIlKll JIaoopaToplI1I TeOpeTHTfeCKOH CPH3lIKH Ha OCHOBC B3aIIM

HOCTII paOOTaIOT B llieHCBe II RonCHrareHe. O'IeHh TeCHhie CBH3H yCTa

nOBlIJIlICh C Mem,ll,ynapop,nhIM IIHCTHTYTOM TeOpeTll'IeCKOll: cpm3HI(ll 

B TpHeCTC. IIpocpeccop B. r. COJIOBheB CTaJI 'IJleHOM Y'IeHOrO coneTa 

·')Toro llHCTIITYTa. 

HYJHHbl nit 
TeOpeTltHaM 
MawMHbl'l 

ECJIH MomHO ynoTpeoHTh TaKOH TepMHH, KaK «TCXHOJIOrlIH», 

B npllMeHeHlI1I K paOOTe TcopeTIlIWB, TO HCH30emHhIM 6Y,ll,CT BhIBO,ll" 

qTO TeXIIOJIOrHff llX Tpyp,a Ha 90 npOl.(eHTOB CBH3aHa C MaTeMaTHqe

CHIIMH BhI'IHCJICHHHMH. BOJIhmC qeM r,ll,e 6hI TO HH OhIJlO, B H,lJ;epHOII 

cplI3lIHe (B mlIpoKOM CMhlCJle CJIOBa) MIl,TeMaTIIHa HllJlHeTCH He3aMeHII

MhIM, a nop,'Iac II e,ll,HHCTBCHHhIM IIHCTpYMeHTOM II03naHHH IICTIIHhI. 

IIo::lTOMY, KOr,ll,a HeCKOJIhKHMII cTpaHIII~aMH Bhlme MhI CKa3aJIII, 'ITO 

Ha nepBhIX nopax p,JIH paOOThI TeopeTHHOB nO'ITH Hll'ICrO He OhIJIO 

HYrI,HO, HpOMe KHHr, ,ll,OCKH H MeJIa, TO ::lTO OTIIOCHJIOCh 6YKBaJIhHO 

K IIepBhIM MeCHl.(aM CyIJJ;eCTBOBamIH JIa60paTopHH. A B ,ll,aJlhHeii:meM 

101 B 1964 r0ll:Y IIpo<{leccop 11. "YJlerJla F!36paH BHn;e-ll:HpeKfopoM 06'Dell:H
BeHHoro RHCTHTYTa lI.n;epHblx nCCJlell:0BaHHH. 
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,ll,JIH HOpMaJIhHOH ee pa60ThI KaK B03,ll,YX HY}HHhl 6hlJIH cOBpeMeHHhle 

6hlCTPO,lJ;eii:CTBYIOm;lIe ::meHTpoHHhle BhJT{HCJIIITeJIbHhle MamlIHhI. Be3 

HIIX Tpe60BaJllICh OhI MHorlIe ro,n;hl Ha 'IIICTO paC'IeTHhle 3a,ll,a'IlI, 'ITO 

06peHJIO 6hl Jla60paToplIIO Ha 6e3Ha,ll,emHOe OTCTaBaHlIe. 

IIO::lToMY npll JIaoopaToplI1I TCOPCTll'ICCKOii: CPlI3HKlI 6hTJI C03,ll,aH 

MOm;HhIH Bhl'IIICJlllTCJIhHhIH ~CHTp. Ccii'Iac OH HMeeT TPII C'IeTHhle 

3JIeI(TpOlIHhIe Bhl'IllCJIIlTCJlhHhle MamIlHbl. IIlTaT BhJT{IICJIIITeJIhHOrO 

l.(eIITpa, B03rJlaBJIHeMOrO COBCTCKIIM MaTeMaTIIKOM EBreHHeM IIeTpo

Bll'ICM llill,ll,KOBbIM, npeBhlruaeT CTO 'IeJIOBeK, a Ha paOOTY, KOTopaH 

BhlnOJIHHeTCH 3,ll,eCh 3a ,n;CHb, xoporueMY MaTeMaTHKY, CqHTaIOm;eMY 

Ha KJIaBlImHhlX MamlIHax, He XBaTlIJIO Ohl l.(eJIOH Hm3HH. 

TaKIIM oopa30M, HH,ll,YCTplIaJlH3al.(IIH HayKII HpOHHKaeT H B TIIXHii: 

xpaM JIa6opaTopHlI TeOpeTllqeCKOH cp1I31IKII. B Bhl'IHCJIllTCJlhHOM 

l.(elITpe BMCCTe C MaTeManIKaMII TPY,ll,ffTCH MHorHe HlImeHephl, Tex

HHKH, pa,lJ;HOMOHTllH\HllKH, ,n;aH\e TOKapH H ::lJI(IKTpOMOHTepbI. Ho He 

CJle,n;yeT ,n;YMaTb, 'ITO BhlqHCJIHTeJlbHhIH ~eHTp BhllIOJlIiHeT TOJIbIW 

BcrrOMoraTCJIhHbte CPYHKl.(IIH, TOJIbKO OhlCTPO C'I~UaeT. 3,n;eCh pa3paoa

ThlBaIOTCH HOBhIe MaTeMaTH'IeCKHe MeTo,n;hl, KOTOPhte caMH IIO ceoe 

rrpe,n;CTaBJlffIOT Hay'IHhlH HHTepcc. BOJIhmaH paOOTa IIPOBO,n;HTCH HO 

COBepmeHCTBOBanlIIO MamHH. A MHorHe MaTeMaTHKH, Tal,He, Kal, 

H. H. rOBOpYH, r. A. OCOCROB, r. H. MaKapeHKo, r. H. TCHTIO

KOBa, 8pm6eT PYlI (BcHrpMH), H. H. KyxTHHa H ,n;pyrHe HBJIHIOTCH 

coaBTopaMH pH,ll,a nayqHhIX Tpyp,OB, KOTophIe OIIlI BhIIIOJIHIIJIM BMeCTe 

C cpH3HKaMH • 

Hc,n;oJIro JIaoopaTopHH TeOpCTll'IeCKoii: CPll3HKM 6e3pa3,n;eJIbHO 

BJIa,n;CJIa Bhl'IMCJIHTeJIbHhlM l.(CHTpOM. «HaM Tome HymHo C'IIITaTb»,

3aHBHJIH PYIWBO,ll,HTeJIH :mcnCpHMeUTaJIhlIhlX JlaOOpaTopHii:. H TyT 

BhIHCHHJIOCh, qTO BD; OOJIbmoii: npOl.(eliT cHoeii: MOm;HOCTM ymeOT,n;aeT 

MM: IIPOBO,n;HT paC'ICThI HO MaTepHaJIaM, IIOJIY'IeHHhlM C TpmWBbIX 

KaMCp H MHorOKaHaJIhHhIX aHaJIH3aTopOB. C HeKOTophIX 3KCIIepHMeH

TaJIbHhIX YCTaHOBOK 3aKo,n;lIpOBaHHhlC PC3YJIbTaThI onhITOB IIepe,ll,aIOTCH 

no npOBO,ll,aM npHMO C'IeTHhIM MaIIIHHaM ,ll,JlH ,n;am,Hcii:mcii: MaTeMaTM

'IeCKoii: OOpaOOTIm. 8TO ,ll,eJIaeTCff, KaK rOBopllTCH, 6e3 IIPHIWCHOBC

HMH PYK 'IeJIOBCKa. 

O,n;HMM CJIOBOM, BhlqHcJIHTeJlhHhlii ~eHTp, HHJlHIOIJJ;llii:CH OOm;eHH

CTHTYTCKOii: CJIym6oH, OblJI BhIBe,n;eII 1I3 COCTaBa JIaoopaTopHH Teope

TH'ICCKOH CPH3HKH M TeHeph cym;ccTByeT caMoCTOHTeJIbHO, Ha IIpaBaX 

mecToH Jla60paTopHM MHcTHTYTa. CCH'IaC no - O,ll,MH M3 Hall60JIce 

MOm;HhlX Bbl'!HCJIHTeJIhHbIX l.(eHTpoB B CCCP H cTpaHax HapO,r.(Hoii: ,n;e

MOI'paTHH. Ho rrOCTOHHHO pa3BHHaIOIJJ;HeCH MCCJIe,n;oBaHMH B ,lJ.YOHe 

Tpe6yIOT IIOCTOHHHoro pOCTa 06'beMa MaTeMaTM'IeCKoii: pa60TbI. IIo3TO

My BhI'IHCJIHTeJIhHOMY ~eHTpy B ,lJ.y6He npc,n;CTOIIT em;e OqeHb HaMHoro 

IIOBhICHTb CBOIO MOm;HOCTh. Pa60TaIOm;HC 3,ll,eCb cne~MaJIMCThl H3 

CTpaH - y'IaCTHHl.( HIICTIITYTa, HeCOMHeHHO,cnpaBffTCH C ::lTOH 3ap,a'IeH. 

B 1965 ro,n;y COBeTcKoe npaBHTeJlbCTBO npHHHJlO pemeHHe 0 nepc

,n;a'Ie Bhl'IHCJll£TeJIhHoMY l.(elITpy 06'be,n;HHeIIHoro HHCTHTYTa em;e O,ll,HOii: 

BhJT{HCJIHTCJILHOii MaIllHHLI, o,n;Horo Hi! CaMhlX HepBhlX ::lK3eMIIJIHpOB 

HOBoro BH,n;a COBpeMeHHLIX MalIIHH, OCBoeHHbIX B COBeTCKOM COI03e. 
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<t>JIArH CQUHAJIHCTH· 
':IEQRHX C'fPAH-1:lJIE· 
HOBHHCTHTYTA PA3BE· 
BAIOTCH HA)]; BXO)];OM 
B 3)];AHHE .nHPERUHH. 

HaH 
~npaBRReTCR 

.HCT.T~T 

MhI YiKe rOBOpHJIH BhIme 00 Y CTUBe OO'be)];HBeBnOro HBCTBTYTU H 

o BeKOTopbIX oprUBUX er~ ynpaBJIeBHH. PaCCKaiKeM 00 3TOM OOJIee 

nOJIBO. 

OCBOBllhIMlI n;eJIHMH OO'be;n;HHeBHoro HBCTHTYTU H;n;epHhIX HCCJIe

;n;OBaBHH B COOTBeTCTBHH C er~ YCTaBOM HBJIHIOTCH: COBMeCTHoe 

npOBe;n;eBHe TeOpeTl!'IeCKHX H 3KcnepHMeBTaJIbHhIX HCCJIe;n;OBaHHii 

B OOJIaCTH H;n;epnoii <lJH3HKH; CO;n;eiiCTBHe PU3BHTHIO H;n;epBOH tPH3HKH 

B CTpUBax-y-qaCTnHn;ax; CO;n;eiiCTBHe BceCTopoHHeMy PU3BHTHIO TBOp

'IeCKHX cnOCOOBOCTeii Bay-qBO-HCCJIe;n;OBaTeJIbCKHX Ka;n;pOB 3THX rocy

;n;apCTB; nO;n;;n;epiKaHHe CBH3eH C aaHHTepeCOBaBBhIMH Han;HOHaJIbHhIMH 

H Mem;n;yBupo;n;HbIMH nuy-qBO-HCCJIe;n;OBUTeJIbCKHMH H ;n;pyrHMH opra

nH3Un;HHMH B ;n;eJIe pa3BHTHH H;n;epHoii tPH3HKH H H3bICKaHHH HOBhIX 

B03MOiKHOCTeH MHpBoro npHMenenHH aTOMHoii 3neprHH. PaOOTa 

yqeBhIX pa3BhIX CTpaH, 0 KOTOpoii MhI paCCI\a3hIBaeM B 3TOii KnHre, 

HanpaBJIeHa Ha BhInOJIneBHe 3THX sa;n;U'1. l\oHe'1HO, TaKOH OOJIbmOH 

MeiK;n;YBUpO;n;nhIH HHCTHTYT HYiK;n;aeTCH B 'feTKOii CHCTeMe ynpaBJIeHHH. 

OHa OhIJI a npe;n;yCMoTpeHa YCTUBOM HHCTHTYTa, a aaTeM COBepmeB

CTBOBaJIaCh B Xo;n;e er~ ;n;eHTeJIhHOCTH. 
BhICmHM opraHOM ynpUBJIeHHH HBJIHeTCH l\oMHTeT llOJIHOMO'1HbIX 

npe;n;CTaBHTeJIeii npaBHTeJIbCTB rocy;n;apcTB - qJIeHOB HHCTHTYTa. OH 

COOHpaeTCH B .l1.YOHe eiKerO;n;HO. l\ KOMneTeUn;HH l\oMHTeTa OTHOCHTCH 

BaiKHeiimHe BonpOChI, onpep;eJIHIOlIl,He cyrn;ecTBoBamm HHCTHTYTa: 

YTBepiKp;eHHe OIO;n;iKeTa, nJIaHa KanHTaJIbUOrO CTpOHTeJIbCTBa, nep

cneKTHBHhIX nJIaHOB paSBHTHH HHCTHTYTa, mKaJIhI '1JIeHCKHX B3UOCOB, 

npHeM HOBhIX rocyp;apcTB 'IJIeHOB HHCTHTyTa, HaopaHHe ,n;HpeKn;HH 

HHCTHTYTa II p;IIpeKTopOB JIaOOpaTopHii. 
B xo,n;e pa3BHTIIH OO'bep;ImeHHoro HHCTHTYTa B03HIH\ em;e OP;HH 

opraH, HMeIOm;Hii BcnOMoraTeJIbHOe SHUqeHIIe H He npep;YCMOTpeHHLIH 

YCTUBOM. ~ho - COBem;aHHe tPHHUUCOBhIX COBeTHHKOB. IIx 3ap;U'Ia 

nop;rOTOBHTb OCHOBY P;JIH paooTbI l\OMHTeTu llOJIHOMO'1nbIX npep;CTa

BHTeJIeii. COBeTHHI\H HaSHaqmOTCH KaiKp;hIM llOJInOMO'lHhIM npe,n;CTaBH

iFJ 

118 



3ACE.D:AHIIE HOMIITETA nOJI
HOMOqHbiX nPE.D:CTABHTE
JIEli - BbICIlIE!'O PYHOBO.D:H
mErO OP!'AHA HHCTHTYTA. \ 

IIPE.D:CTABHTEJIb CCCP A. M. 
nETPOCbHHII n~:PE.D:AJI BCEM 
CTPAHAM - yqACTHHIIAM HH
CTHTYTA IIPHrJIAllIEHIIE CO
BETClwro 'IIPABHTEJIbCTBA 
IIPHHHTb Y"IACTHE B HCCJIE
.D:OBAHHHX HA HOBbIX MOm
HbIX YCHOPHTEJIHX, B TOM 
qHCJIE HA YCHOPHTEJIHX B 
CEPnYXOBE, EPEBAHE H 
XAPbHOBE. 



yqEHbIfi COBET OB'bE,lJ;HHEHHOrO HHCTHTYTA a,lJ;EP
HbIX HCCJIE,lJ;OBAHHli COCTOHT H3 BE,lJ;YID;HX <I>H3H
HOB CTPAH-yqACTHHU HHCTHTYTA. OH COBHPAETCa 
HA CBOH 3ACE,lJ;AHHa ,lJ;BAIK,lJ;bI B rO,lJ;Y. HA CHHMI\E: 
,lJ;OI\JIA,lJ;bIBAET ,lJ;HPERTOP JIABOPATOPHH a,lJ;EPHhlX 
ITPOBJIEM B. II. ,lJ;IKEJIEIIOB. 

HA 3ACE,lJ;AHHH Y"lEHOrO COBETA: ITPO<I>~;CCOP 
,lJ;.H., BJIOXHHUEB, ITPO<I>ECCOP r. H. <I>JIEPOB H 
ITPO<I>ECCOP MAPHAH ,lJ;AHbIITI (ITOJIbITIA). 



TeJIeM. Oml ;maKOMHTCH C qnmaHcoBOH ,n;OKYMeHTaD;HeH, C ,n;pyrBMH 

CTOpOHaMH paOOThI HHCTHTYTa H B npe,n;BapHTeJIbHOM nOpH,!l;Ke oocym

,!l;aIOT Te BOnpOChl, KOTOphIe CTaHYT npe,n;MeTOM paCCMOTpeHHH O'le

pe,!l;HOH CeCCHH ROMHTeTa IIOJInOMO'lHhlX npe,n;CTaBHTeJIeH npaBH

TeJIbCTB. 

BOnpochl, Onpe,!l;eJIHIOID;He HenOCpe,n;CTBeHHO Hay'!HYIO ,n;eHTeJIb

HOCTb OO'J>e,n;HHeHHOrO HHCTHTYTa H,!l;epHhlX HCCJIe,!l;OBaHHH, OTHOCHTCH 

K KOMneTeHD;HH Y'IeHOrO COBeTa HHCTHTYTa,ceCCHH KOToporo COOHpaIOT

CH ,n;Bam,n;hl B ro,n;y. B COOTBeTCTBHH C Y CTaBOM Kam,n;oe rocy,n;apCTBO

'IJIeH HHCTHTYTa HanpaBJIHeT B COCTaB Y'IeHOrO COBeTa OT 1 ,n;o 3 CBOHX 

Y'IeHhIx.LJJI8HaMH Y'IeHoro COBeTa OO'J>e,n;HHeHHoro HHCTHTYTa HB

JIHIOTCH Be,n;YID;H8 ljIH3HKH COD;HaJIHCTH'leCKHX CTpaH. 

Y'IeHhlH COBeT paCCMaTpHBaeT OT'leTbI 0 Hay'!HOH ,n;eHTeJlbnOCTl{ 

JIa60paTOpHH, yTBepm,n;aeT nJIaHhl HX paooT, npHcym,!l;aeT npCMHH 

3a JIY'ImHe naY'IHhle paooTbl, BbIOOJIHeHHbIe B .n.yoHe. R ero Be,!l;8HHIO 

OTHOCHTCH TaKme YTBeptH,n;eHH8 cocraBOB Y'IeHblX COBeTOB JIa60paTo

PHH, paCCMOTpeHHe nJIaHOB MemAyaapo,n;Horo cOTpy,n;HH'lCCTBa, Y'Iac

THH HHCTHTYTa B MelH,!l;YHapOAHhlX lWHljIepenD;HHx. Y'IeHbIH COBeT 

HHCTHTYTa npeACTaBJIHeT peKOMeHAaD;HH ROMHTeTY IIOJIHOMO'lHhlX 

npe,!l;CTaBHTeJIeH no BonpocaM ljIHHI;lHcHpOBaHHH, CTPOHTeJIbCTBa HO

BhlX OO'J>eKTOB, HsopaHHH AHpeKD;HU HHCTHTYTa H ,!l;HpeKTOpOB J~aOO
paTOpHH. 

IIo TpaAHD;HH BeceHHHe ceCCHH Y'IeHoro COBeTa 06'J>eAHHeuHoro 

HHCTHTYTa nO'ITH nOJIHOCTbIO nOCBHID;aIOTCH paCCMOTpeuHIO AOKJIa,n;OB 

o HaHOOJIee BamHhlX H uepcneKTUBHbIX paooTax, BhlnOJIHeHHhIX B .n.y6

He sa rOA. 

B COOTBeTCTBHH C 'IeTKHM pa3,!l;eJIeHHeM Hay'!HoH AeHTeJIbHOCTH 

HHcTHTYTa Ha ABa OCHOBHhlX HanpaBJIeHHH B 1965 ro,n;y 6bIJIH C03,n;a

Hhl y'!eHble COBeThl no ljIH3HKe BblCOKHX :meprHH H ljIH3HKe nH3KHX 

:mepru. CTpaHhI Y'IaCTHHD;hl HHCTHTYTa AeJIerHpOBaJIlI B nOBhle Y'Ie

HIiIe COBeThl Kpynuhlx CneD;HaJIHCTOB B Kam,n;oH H3 3THX OOJIaCTeH. 

lliH3Hb nOACKa3aJIa HAeIO C03,n;aHHH MemAYHapOAnhlX Koop,n;Hua

D;HOHHhlX opraHOB no paSJIH'IHhlM BHAaM MeTOAHKH 3 KCnepBMeHTOB. 

TaK B03HHKJIH KOMHTeT no KaMepnOH MeTOAHKe H ljIOT03MYJIbCHOnHhlH 

KOMHTeT. OnH perYJIHpnO COOHpaIOTCH B .n.y6He HJIH KaKOH-JIHOO 

CTpaHe - y'!aCTHHD;e HHCTHTYTa H OOcytKAaIOT OCHOBHble npaKTH'leCKHe 

BOUPOChl, B03HHKaIOID;He npH COBMeCTHOM npOBe,n;eHHH 3KcuepHMeH

TaJIbHhlX HCCJIeAOBaHHH. (I1MeeTcH B BH,n;y KoonepHpOBaHHe paOOT 

Olhe,n;HHeHHoro HnCTHTYTa H HHCTHTYTOB CTpan-y'!aCTHHD;). 

IIOCTOHHHO AeHCTByroID;HM opraHOM yupaBJIeHHH HBJIHeTCH AH
peKD;HH HHCTHTYTa, H30HpaeMaH ROMHTeTOM IIOJIHOMO'IHhlX npeA

CTaBHTeJIeH H OT'IHThlBaIOID;aHCH nepeA HHM. .n.HpeKTOp HHCTHTYTa 

H36HpaeTcH CPOKOM Ha 3 rOAa. .n.Ba BHD;e-AHpeKTopa H30HpaIOTcH 

Ha 2 rOAa KatK,n;hlH. Y CTaB He HCKJIIO'IaeT B03MOtKHOCTH nOBTopHoro 
H30paHHH. 

IIepBhlH COCTaB AHpeKD;HH HHCTHTYTa 6hIJI HsopaH B AeHb ero 

ocnOBaHHH 26 MapTa 1956 rOAa • .n.HpeKTopoM HHcTHTYTa CTaJI 'IJIeH

KoppecnoH,n;eHT AH CCCP .n.. II. BJIOXlIHD;eB. IIOCTbI Bm:t;e-,!l;HpeKTOpoB 

OhlJIH npeAOCTaBJIenhl H3BeCTnoMY '1exOCJIOBaD;KOMY ljIH3HKY aKaAe

MHKY BaD;JIaBY BOTpy6c H OAHOMY HS BeAYID;Hx nOJIbCKHX ljIHSHKOB 

npoljleccopy MapHaHY .n.aH~my. 
BnOCJIeACTBHH BHD;e-AHpeKTopaMH HHcTHTYTa H30HpaJIHCb npoljlec

cop BaH ran-'IaH (RHP), 3MHJIb .n.tKaKOB (BOJIrapHH), TYAOP T3H3

ceCKY (PyMLIHHH), rCHHD; BapBHX (rAP), II(ep6aH IJ;HD;cHKa (PYMbI

HHH). 113BecTHhlH nOJIbCl\HH CPH3HH upoljleccop r. X pHHKeBH'l Cl'IIe

HHT Ha nOCTY BHD;C-AHpCII:TOpa HHCTHTYTa npoljleccopa 3. <PeHbBc

Iua B CRH3H C HCTe'lCHHeM cpOKa ero nOJIHOMO'lHH. 

B HHBape 1964 rOAa AHpeKTopoM 06'J>eAHHeHHoro HHCTHTYTa 

HAepHLIx HCCJIeAOBaHu H36paH aKaAcMHK H. H. BorOJllOOOB, BHD;e

AHpeKTopaMH HHcTHTYTa - npoljleccop 3PBHH <PeHbBem (BeHrpHH) 

H npoljleccop I1BaH YJIcrJIa (LJexOCJIOBaKHH). 

CYID;ecTBoBaHHe H pasBHTHc TaKoro orpoMHoro H cBoeoopasHoro 

MetKAYHapoAHoro Y'lpCtKAeHHf!, KaIiBM HBJIHeTCH OO'J>eAHHeHHhlH HH

CTHTYT HAepHLIx HCCJIeAOBaIll-):H, Tpe6yeT pcmemIH 60JIbmoro 'IHCJIa 

CJIOtKHbIX BonpocoB ljIHHaHcoBoro, aAMHIIHcTpaTHBHoro, npaBoBoro H 

TeXHH'leCKOrO xapaKTcpa. Y CraB HHCTHTYTa OTHOCHT Bce 3TO K KOM

neTeHD;HH aAMHHHCTpaTHBHOrQ AHpeKTopa, KOTOPLIH HBJIHeTCH saMe

CTHTeJIeM AHpeKTopa HHcTHTy'ra, nepeA HHM nOAOT'IeTeH H HM naSHa

'laeTCH. OAHO H3 BatKHCHmHX HanpaBJIeHHH ACHTeJIbHOCTH aAMHHH

CTpaTHBlIoro AHpcKTopa - PYKOBOACTBO CTpOHTeJIbCTBOM HOBhIX 

JIaOOpaTopHH H ,!l;pyrHx 06'J>CKTOB HHCTHTYTa. 

Co BpeMeHH OCHOBaHHH OO'J>eAHlIeHHoro HHCTHTYTa HAepHLIX 

HCCJIeAOBaHHH ero a,!l;MHHHCTpaTHBHhlM AHPCKTOPOM HBJIHe'fCH 

B. H. CepmeHKO. 

OCHOBHbIe Hay'!Hhle nOApa3AeJIeHHH HHCTHTYTa ero nHTb JIa

60paTopHH H BbI'lHCJIHTeJIbHLIH D;eHTp. qHCJIO COTPYAIIHKOB B JIa60

paTopHHX KOJIeOJICTCH B IIpeAcJIaX OT 300 AO 1200 'leJIOBeK. 

HanpaBJIeHHH HaY'IHoH AeHTeJIbHOCTH JIaOOpaTopHH H KOHKPCT

HbIe nJIaHhl HX pa60T, B npeAeJIaX rOAOBLIX H nHTHJICTIIHX nJIaHOB, 

YTBepmAellHbIX Y'IeHbIM COBeTOM HHCTHTYTa, onpCAeJIHIOT Y'lCHhIC 

COBeThl JIaOOpaTopHH, COCTOHID;He H3 npeAcTaBHTCJIeH CTpaII - Y'laCTUHn 

HHCTHTYTa. Ha 3aceAaHHHX Y'IeHhlX COBeTOB JIaOOpaTopHH lIaY'IlIhlC 

COTPy,n;HHKH HHCTHTYTa SaID;HIJJ;aIOT KaHAH,n;aTCKHC H ,n;OKTopCKHe 

AHccepTaD;HH. IIo COrJIameHHIO, SaKJIIO'ICHHOMY MetKAY CTpaHaMH

y'!aCTIllID;aMH HHCTHTYTa, y'!eHhle CTCIIeHH, npHCYiI,,n;eHHhIe B Ayoue 

rpatK,n;aHaM 3THX CTpaH, npH3HaIOTCH Ha HX pOAHHC. 

JIaoopaTopHHMH Henocpe,n;CTBeHHO PYIiOBO,n;HT AHpeKTopa, Iiatl\

,n;LIH H3 KOTOPhlX HBJIHeTCH HpynHhIM CneD;HaJIHCTOM B CBocii 06JIacTH. 
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MemAYHapOAHwe 
CBRSM 
Ay6Hw 

Crrpane;L\JIRnhlM ObIJIO Ohl, I'OnOpH 0 sHatteHRR ;L\eHTeJIbHOCTR 

OO'he;L\IIHeIIIIOro RHCTRTYTa H;L\epHbTX HCCJIe;L\OBaHHH ;L\JIH paSBHTHH 

HaYRH B COIl,RaJIHCTRtteCRHX CTpaHax, yrroMHHyn rrpeiK;L\C BCeI'O 

o ero POJIH n COS;L\aIIHR rraIl,HOHaJIbHbIX Ra;L\pOB ytteHbTX BhlcmeH RBa

JIHq,JiI\aI~HH. 
IIpHeSiKaH B ,11;YOHY Ha ;L\JIHTeJIbHhle CPORH, Y'ICHbIe H RHiKeHepbI 

HS MHOI'RX CTpaII, rrOJIyqalOT S;L\eCb rreOObIqaHHO mHpORHe BOSMOiKHOCTH 

;L\JIH caMOYCOBepmeIICTBOBaIIHH. IIepBoc, C qCI'O rrpHXO;L\HTCH Ha'IHHaTb 

HeROTophlM RS HHX,- :'JTO rrOBblmCHRC OOIIl,eI'O ypOBHH CBoeH HayqHOH 

rrOAI'OTOBRH. 3aTeM OHH IIpRcTynalOT R paOOTe, BRJIlOqaHCh B COCTaB 

I'pyIIII, Be;L\yIIl,RX HCCJIe;L\OBaHHH B COOTBeTCTBHH C HayqHhlMR RHTepe

caMH RaiI{;L\OI'O R3 yqacTHRROB. COBMeCTHaH paOOTa, oopboa C TPY;L\

HOCTHMH, TBOp'IeCIme ;L\HCRYCCHH, OOIIl,He ycrrexH Bce no H COCTaB

JIHCT TOT SaMeqaTeJlbHhlH IWMrrJIeIW, ROTOPhlH HcsaMeTHO, HO yBC

peHHO BhlROBhlBaCT HOBhle Ra;L\pbI CneIl,HaJIHCTOB. 

IIpHBe;L\eM JIIfmb HeCROJIbRO npIfMcpOB. BbeTHaMCRIfH RHiKCHep

I'eO;L\eSHCT HI'yeH ,11;HII TbT OhlJI KOMaH;L\RpOBaH CBOIfM rrpaBIfTeJIb

no rrpOEKTAM BOJII'APCKIfX APXH· 
TEKTOPOB HA BEPEI''ll BOJII'H IIOCT· 
POEHA KOMtlJOPTABEJIbHAH C,0BPE. 
HEHHAR rOCTHHIfIl,A. OB EJ<~ 'll,ll;OB' 
CTRAX If APXIfTEKTYPHhlX ,ll;OC· 
TOIfHCTRAX O,ll;OBPRTEJIbHO OT3hI· 
BAlOTCH 'll'IEHbIE, IIPHE3mAlOIIl;IfE 
R ,ll;'llBH'll H3 MHornx rOCY,ll;APCTB. 

CTBOM B ,11;yOHY. EJIarOp,apH cBoeMy TaJIaHTY R TPYAOJIlOOHlO, a TaKme 

nOMOIIl,R TOBapRIIl,eH, OH He TOJIbKO OBJIa;L\CJI HOBOH ;L\JIH Hero 00

JIaCTblO SHaHHH, HO R Bhl;L\BRHyJICH B 'IRCJJO rrepe;L\OBhlX :3RCrrepHMCH

TaTopOB. ¥ crremHO saIIl,HTHB ;L\HCCepTaIl,HIO, MOJIOAOH yqeHhlH BOS

BpaTHJICH Ha pO;L\IfHy H Terrepb PYROBO;L\HT JJaOOpaTopHeH :3RCrrepH

MeHTaJIbHOH q,RSIfRH XaHOHCKOI'O YHHncpCRTeTa. B qHCJIC TCX, I,TO 

rrOJIyqHJI B ,11;YOHe yqCHYlO CTerreHb R Terrepb BOSrJJaBJIHCT JJaOOpaTO

pIfIf y ceOR Ha p0;L\IfHe, MOiKHO OhlJIO Ohl HasnaTb A. MHXYJIa H M. IIe

TpamKy RS PYMhlHHH, ,11;aJJXamaBa HS MOHrOJIHH, II. MapROBa HS 

EOJIrapIfH H ;L\pyI'RX. EOJIbmHX ycrrexoB ;L\OOHJIHCb n ,11;YOHC yqeHhlC 

IfS qexOCJJOBaRHIf, r,11;p, BCrrI'pRH. EOJJrapCKHH q,HSHR iReJIlO iReJIeB 

saIIl,RTHJI 3;L\eCb ;L\HCCepTal~HIO. BbIme Mhl yme rrHCaJIH 0 ;L\OCTHiKe

IIHHX OJIeCTHIIl,HX IPH3HKOB-TcopeTHRon HS EOJJI'apHH H ,11;PB IbaHa 

TO;L\0pOBa H HryeHa BaH XbeY, IIOCJle;L\OBaTCJJbHO rrOJIyqHBmHX BO 

BpeMH paooTbI n ,11;YOHC yqeHhlC CTerreHH RaH,ll;H;L\aToB, a saTCM

;L\ORTOPOB HaYK. IIpHSHaHIfe HayqlIhlx sacJIyI' BCHI'epCKOI'O TeopeTIfKa 

raoopa ,11;oMoIwma TaRiKe BhlpaSIfJJOCb B IIpHcym;L\eHIfH eMy AOR
TOPCROH CTerreHIf.

• 
B paOOTe OO'he;L\IfHeHHOI'O IfHCTIfTYTa H;L\CpHbIX IfCCJIeAOBaHHH 

q,altTIftteCKH Y'IaCTBYIOT He TOJJbRO Te yqeHbJe, IWTophle rrOCTORHHO 

iKHBYT B ,11;YOHe. Hc Mellee 10 pas B I'O;L\y COShlBalOTCH ConcIIl,a

IIHH H cCMHHapbI rro OT;L\eJJbHbTM YSKHM BorrpocaM q,HSHRIf HJIIf TCX

HIfKH. 3;L\CCb B ;L\pYiKecRoH oocTaHoBRe BCTpe'laIOTCH JJlO,Il;H, CBHSaHHbIe 

OOIIl,IfMH HayqHbIMH HHTepecaMH, paOOTalOIIl,Re Ha;L\ pemelIHcM O;L\HHa

KOBhlX HJIH OJIH3KIfX MeiK;L\y COOOH rrpOOJJeM. l:Ix OOIIl,eHHe rrOMoraeT 
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yCTpaHBTb napUnnenH3M, 60nee ~eneC006pU3HO paCXO~ODaTb CMnhl 

H Cpe~CTBa. 

B nOCJIC,ll,nMe rO~hI pa60'IHe CODern;aHHH, CeMHHaphl H CHMn03H

yMhl, OpraHH3yeMhle 06'Le~HHeHHhlM HHCTHTYTOM, BCe qarn;e npOBO

,ll,HTCH B pa3HI:.IX CTpaHaX. OHH COCTOHJIHCb Ha 03epe BanaTOH, 

B ,lJ,pe3,ll,eHe, KpaKODe, CO<pHH • 

IIHCTIITYTbl 
HOOneplIPYIOTCR 
pa&OTa IIAeT 
ycnewHee 

Cyrn;ecTBoBUHMe 06'Le~HHeHHOrO HHCTHTYTa Bhl3BanO H lliH3HH 

TaKYIO <P0PMY MeII{~YHapO~HorO COTpY~HH'leCTDa, KaK npOBel~eHMe 
pa60T Ha OCHOBaX HOOnepHpOBaHBH MeJK~Y ,nYOHoii H Ha}"'lHbIMII 

~eHTpaMH CO~HanHCTHqeCHHX CTpaH. 

fI~epHhle <POT09MYJlbCHH, o6nyqeHHhle Ha YCROpHTemIX ,lJ,y6HhI, 

~eClITKH ThlClIq CHMMKOB CJIe~OB «C06hlTHH», B03HHKmHX B nY3hlpb

IWBhlX Kal\WpaX, pa~MOaHTHBHhle H30TOnhl, npHrOTOBneHHhle Ha CHH

xpO~HKnOTpOHe, no CBoen: aHTHBHOCTH npeBhlmaIOrn;He B COTHH pa3 

H30TonbI, c~enaHHbIe B CTpanax 3ana~a,- Bce 3TO Ha caMOJleTaX 

~OCTaBnHeTCH B HHCTHTYThl CTpaH-yqacTnHI~. TaM rpynnhl <pH3IIHOB, 

MHorHe H3 HOTOPhlX paHee pa60TaJIH B ,ny6He, npoBo~HT Hccne~oBaHml 
no o6rn;en: nporpaMMe, HBnHIOrn;en:cH qaCTLIO Tpy~a, KOTOPhln: 3aTeM 

ny6nHKyeTcH OT HMeHH HeClwnbHHX HHCTHTYTOB. 8TO n03BonHeT 

60nee 6hlCTPO H 9<p<peKTHBHo npo~BHraTbcH Bnepe,ll,. 

COBMecTHhle pa60Thl npoBo~HTCH TaKllie H B 06nacTH c03~aHIIH 
HODen:men: HayqHon: annapaTyphl. 3~ecb DMeCTe co CBOHMH COBeTCKHMII 

lwnneraMH ycnemIIo TPY,ll,HTCH TOBUpHrn;H H3 r,lJ,p, ITOJIbIHH, BeHrpHlI, 

PYMhlHHH H qexOCJIOBaKHH. 

K HOH~Y 1965 rO,ll,a O~HOBpeMeHHO B pa3HhlX CTpaHax C03,ll,UBanOCb 

Ha OCHOBe HOOIIepHpOBanlIH 06'Le~lIHeHHoro HHCTHTYTa C HHCTHTY

TaMH cTpan-yqaCTHH~ 70 HayqIIhlx pa6oT. 

MeJHAYHapOAHble 

WHOBbl, 

HOH...epeHqllll, 

BII311Tbi 


06rn;enp1I3HaHHhTM ycnexoM nOJTb3YIOTCH Melli,L\yHupo~Hble mHOJlbI 

<pH3HlwB-TeopeTlIlwB, opraHH30BaHHhle 06'Le,ll,HHeHHhlM HHCTJfTYTOM 

~nH Y'IeHhlX CO~HamICTH'IeCHHX CTpaH. TaKue mKOJIhI pa60TaJIH D 

,lJ,y6He, D "Y:mropo,ll,e, B rpY3JfHCKOM ropo~e TeJIuBH, B fIJITe. MOJIO,L\hIe 

Y'IeHhle, KOMUH~HpOBUlIHhW CBOHMJf CTpaHUMU, ~De He~eJIH CJIymalOT 

JTeKr~UH 0 caMLlX nOCJre~HHX ,npCTHmeHHlIX B pU3JIH'lHhlX o6nucTlIx 

TeopHIL IT pJf'IeM KaFH,ll,alI H3 3THX JIeKI~Ull 'IHTaeTClI lIMeHHO TeM, l>TO 

H3BeCTeH CBOHMIf Bhl,ll,aIOrn;IfMIfClI HCCJTe,ll,OBaHIflIMU B ,ll,anUOM HanpaB

JIeHHH. ,lJ,HCI{YCCJfH, conpOBOm,ll,aIQI~Jfe JTeKI~IfII, lWIOT B03MOHmOCTh 

KamJ\OMY 1I3 yqaCTHIIKOB lHKOJTbI (a «CTYI\CHTLI» 3~eCb IIU ypOBHe 

KaHlw~aTOB 11 ,ll,OKTOPOB HaYK) nplIHlITb aKTIIBHoe yqaCTlIe B ee 

pafioTe. 

•C CUMhIX nepnr,rx MeClI~eB CBoer'O cyrn;ecTBoBaHIIH 06'Le;J,IIHeHHhlii 

HHCTHTYT H,ll,epH£>IX Hccne~oBaHHii HBJTHeTCH HenpeMeHHhlM yqaCTHII

HOM BalliHeiIrUHX Mem,ll,YHUpO~HhlX HUyqHhlX KOH<pepeHI~Hii:. HO,'lHII

• 
I MafiC£> Ha Ka<pe,ll,phl KOH<pepeHI~lIii B meHeBe, BepIWII, BOM6e(~, MOH

TeBII~eo, Q)pacKaTHI, OKc<poPAe H D APyrllx KpymIeiimux UUyqHhlX 

I~eHTpax, yqeHhle ,lJ,y6HhI ~oKnallhlBaIQT 0 HOBeiimux TeOpeTH'leCKUX II 

3KcneplIMeHTaJIhHI>JX IICCJIe,ll,OBaHHHx, npIIBJI(mUIOrn;UX npl:lCranhHoe 

BIIHMaHIIe IWJIner. 

KpYIIHeHmHx HaY'TIIhIX lWH<pepeHI~IIH MHpoBoro 3Ha'IeHlfH 

COCTmmlICL B ,lJ,y6HC. B UHX nplImmlI Y'HlcTHe BIIJ\HCiimlIe <p1I3HKU 

60JTee 'ICM lIS 30 CTpau. 8TO 1\OH<pepeHJ~HH IIO YCKoplITeJIfiM BI,ICOKIIX 

3HeprlIii 1963 rO,ll,a U XII Mcm,ll,YHupOl\HaH IWH<pepeHI~IIH IIo<p1I31IKe 

BbICOHIIX 3Hepruii 1964 ro;~a. CIIeI\lIaJIbHO ~JIH ~eJIeraTOB TaRUX 

KOH<pcpeHl\Hii 3,ll,eCL IIOCTpoeHa HOBaH 6naroycTpoeIIHalI rOCTUHIIT~a If 

COBPCl'vIeHHhlH 3PIITCJIbHhlH 3aJI. 

•
Bce mllpc pa3DlIBaeTCH COTpY~HlIqeCTBO 06'Lep;UIIeHHoro IUICTIf-

TyTU ~Il\epIIbIX IICCJle~OBaHlIii C KpYIIHen:lHIIMH Hay'lIIhlMII I~eIITpaMU 
3anal\HhIX CTpaH. OCHOBOH 3Toro pa3BUTlIH HBJTHeTCH D3alIMHaH nOJTh3a 

~JIH Kum~oii liB CTOpOH. no IIHliII~uaTUDe BenHKoro <PpUH~Y3CHoro 
<pII3IIKU II 06IU;eCTBeHHoro ~eHTeJIH Q)pellepIII{U JI\onlIo-KIOplI, noce

TIIBIlIero B CBoe BpeMH ,lJ,y6HY, B03Hlmno HayqHOe COTpY~UlIqeCTBO 
,lJ,y6Ha - Q)paHI~JfH. OlIO BblpamaeTCH He TOJlhKO B 06MeHe BlI3UTaMH ~ 
U HayqHbIMU IIH<popMaJ:t;lIfiMU. B ,lJ,y6He npo~OmlmTCJlbHOC Bpel'vlH pa

!t 	 60TaJIII <ppaHl\Y3CI{IIC <p1I3IfKU Jl\opm JIOIlIUK, jI\aIIHU JIa6eppHr, 

ITOJTb BpIIaH~e, AHPU Kopnu. Cen:'lUC, KOnW IIHmYTcH nIl CTPOKH, 

B 3KcIIepIIMeHTUx JIaoopaTopUH HllepHhlx peaKIllIii Y'IaCTByCT MOJTOllOlI 

<p1I31IK U3 OpC3 HIIHa ITo<p<pe, a COBCTCKIIH yqCIlLIH 10. u.. Ora

HeCHH npoBO,Il.I1T onhITLI HU HOBOM ~UKJIOTpOHC, HellaBHo 3uIIym.GH

HOM B Opcn. 

ITocern;eHlHl )J;y6HLI 3aMeqaTeJlbHblM ~aTCKIIM <P1I31UWM HHJTbCOM 

BopoM IIOBJIflI{JIO sa c060ii YCTunODneHlIe TeCHeiimnx CDH3eii C UII

CTHTYTOM B l\onenrureHe, IlOCHlI\IIM HbIHe ero IIMH. "Yme ~eJIhln: pH~ 
TcopeTIIKOB H 3I{CnepMMeIITUTopOB lIB 06'Le,Il.llHeHIlOro HHCTIITYTa 

pa60TaJI D KOIWHrarene, U lWTCKIIii TeopeTIIH Enc BalIr p;Balli~bI 
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JIETOl\1 19M ro,nA B ,nYB· 
HE COCTOHJ1ACL HPYIT· 
HEnmAfl MElR,nYHAPO)l· 
HAH KOHrl>EPEHL\lHf ITO 
<l>H3HKE BhICOHl1X 
9HEPl'Ut'f. 

IIEPEI{ HA'lAJIOM 3ACE
,nAHUa ,nEJfr:l'ATbI 3HA· 
HOMflTCH C TERCTAl\nI 
)(ORJfM(OB. 

~ 


IlPO<l>ECCOP A. H. TAllXEJUT,n3E (Cl1PABA) PACCHA3hI. 
BAET II311ECTHOMY HEMEIlHOJV[Y Y"IEHOMY l'. BETE 
o RBA3IInOTEHIlUAJILHOM METO,nE BTEOPHH IlOJID, 
ROTOPhln COS,nAH UM BMECTE C IIPO<l>ECCOPOll{ 
A. A. :IOrYHOBhIlII. 



O,D;IIH II3 OB30P
HbIX ,D;ORJIA,D;OB 
irA XII MEJR,D;Y
HAPO,D;HO:tl: ROH
<l>EPEHIJ;IIII ITO 
<l>II3IIRE BbICO
HIIX 8HEPrII:tl: 
C,D;EJIAJI II3BECT
HbI:tl: IITAJIbHH
CRII:tl: yqEHbI:tl: 
IIPO<l>ECCOP 
,D;JRIIJIbBEPTO 
B E P HAP ,D; II H II. 

CHAqAJIA RA3AJIOCb, 'ITO 
MEJR,D;Y PE3YJIbTATAMII IIX 
PABOT CYIIIECTBY10T BOJIb
mIlE PACXOJR,D;EHIIH. HO IIO
CJIE rOPHqE:tl: ,D;IICRYCCIIII 
BbIHCHIIJIOCb, 'ITO 8TII PAC
XOJR,D;EHIIH COBCEM HE3HA
qIITEJIbHbI. HA CHIIMRE: TPII 
,D;ORTOPA n RYJIYAPAX ROH
<l>EPEHIJ;IIII (r. BPA:tl:T - CIliA, 
10. A. RA3APIIHOB II A. A. THII
RIIH - CCCP). 

yqACTHIII;AMII ROH<l>EPEH
IJ;IIII BbIJIII Y'IEHbIE U3 30 
CTPAH. 

,D;EJIErATbI ROH<l>EPEHIJ;IIII A. ACTbE (<l>PAH· 
IJ;IIH) II E. H. RJIA,D;HIIIJ;RAH (CCCP) OBMEHIJ
BA10TCH MHEHIIHMII 0 B03MOJRHOCTII IIOHB
JIEHIIH «HOBbIX" qACTIIIJ;. 



O)l;HA H3 MHOPOqHCJIEHllbIX )l;HC
RYCCHA:. C M.HRPO<l>OHOM - )l;OR
'rop <l>H3HRO-MATI~MATHl.IECRHX 
HAYR H. B. qYIHIJIO. 

ITARHCTAHCEH:fi TEOPETHR AB)l;YC 
CA.TIAM C)l;EJIAJI B )l;YBHH OB30P
HbIA: )l;OHJIA)l; 0 HOBO:fi CHC'l'EMA
THlm qACTHl~ - SU,-CHMMETPHH. 
HHTEPEC R 9TO:fi 1'EME, HA)l; ROTO
poA: PABOTAIOT MHorHE <l>H3HRH 
OD'hE)l;HHEHHOI'O HHCTHTYTA, BbIJI 
TAE BEJIHR, "ITO BOJII,IlIOli 3AJI 
I'OPO)l;CEOI'O HJIYBA HE CMor BMEC
'l'HTb BCEX ffiI<;JIAIOlf(HX. 

)l;~,JIErATbI EOH<l>EPEHlT,1111 OCMOTPEJIIl .TIAllOPATO
PHIl )l;YBHbI. )l;OETOP <l>H311EO-MATEMATHl.IECEHX 
HAYE JI. H. JIAITH)l;YC (CITPABA) ITOEA3bIBAWl' lIM HO
BbIE 9ECITEP,HMEHTAJII,HbIE YCTAHOBEH JIABOPATO
PHH rr)l;I<,PHbIX ITPOBJIEM. HPA:fiHH:fi CJIEBA HA 9TOM 
CHHMHE -)l;. RPOHIlH, B IT,EHTPE )l;- TPElliEP (AH
I'JIHH). 



BbE'rHA:MCHHff yqgHbI1'1 
HrYEH BAH XbEY 3A 
rO,ll;:PI, IIPOBE,ll;EHHbIE 
B ,[J;YBHE, 3AIIJ;HTHJI 
HAH,ll;H)~ATCHYIO, A 3A
TEM ,ll;OHTOPCHY.1O ,ll;UC
CEPTAIUIIO. 

IlPO<DECCOP I'. II03E PY· 
HOBO,ll;HT <l>H3UQECHHM 
IIHCTl1'l'YTOM B r,ll;p. PA· 
HEE OH MHOI'O JIgT PA· 
BOTAJI B JIABOPA'l'OPHH 
IT,ll;EPH bIX IIPOBJIEM. 
PACCTOITHUE, PA3,ll;EJIH
IOmr~E ,ll;PE3,ll;EH II ,ll;YE
HY, HE MElIIAET EMY 
BEC'l'H HCCJIE,ll;OBAHHIT 
B 'l'ECHOl\I HOH'l'AH'l'E CO 
CBOJUIU ,ll;YBHEHCHIiMl1 
HOJIJIEI'AMH. I'. II03E
CfJIEH Y<IEHOrO COBE'l'A 
OE'bE,ll;HHIUHIOro HH· 
CTH'l'YTA ITlIEPHhlX HC

HA CHILM· 
HE:IIPO<l>ECCOP r,II03E 
(CIIPABA) II ,ll;OH'l'OP 
T EXHUQECHIIX HA YH 
A. H. <l>IUHHIHOB. 

YLIEHbU, OB'bE,ll;HHFCH. 
Horo HHCTIlTYTA IT,ll;EP· 
HbJX HCC,lIE,ll;OBAHHl!.l 
BbICOHO IJ;EHITT BOJIb· 
lIIOIl: BI\JIA,n: rEHEPAJIb. 
HOI'O ,ll;HPEHTOPA n:EP. 
HA IIPO<DECCOPA BUHTO. 
PA BAfICHOII<DA B YC
'l'AHOBJTEHHE AHTHB. 
HbIX HAYQHbIX CHIT3EIl: 
l\1RtH,ll;Y BTHI\IH MEtH,ll;Y· 
HAPO,ll;HhlMH HCCJIE,ll;O. 
HA TEJIbCHIIMII l~EHTPA
MIl. HA CHIIMHE: 
B. BAIl:CHOH<I>(B n:EHTPE) 
EO BPEMIT O,ll;Horo 113 

·IIOCEmEHHIl: ,ll;YBIH,!. 

I\Uloro JIET IIPOPABOTABllUIl: B ,ll;YBHE PYMhlHCHHfI 
Q>U3UH-8HCIIEPHMEHTATOP AJI~~HCAH,ll;PY MHXYJI 
(HPAIl:HUl!.l CIlPABA) HhlHE PYIWBO,ll;HT JIABOPATOPH
ElI <l>H3HHH BbICOHHX 8HEPrHl!.l B BYXAPECTE. OH 
IIPO,ll;OJItHAET BECTH HCCJIE,ll;OBAHHIT COB:MECTHO CO 
CBOHI\IH IWJIJIEI'AMH B 01lffH. HA CHHMHE: A. MllXYJI 
(CIIPABA) HA 3ACE,ll;AHHH YLJEHOrO COBETA HHCTH
TYTA BECE,ll;YET C AHA,ll;gM11HAMH B. U. BEHCJIE
POM H XOPHff XYJIYBEEM. 

~ 
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IIOCEIIJ;EHllE ,Il;YBHl>I BEJIllKllM <l>PAHIl;Y3CKllM 
<l>ll3llKOM II OBIIJ;EC'I'BEHHbIM ,Il;EfITEJIEM <l>PE,Il;E
PllI)OM iKOJIllO-KIOPIj: IIOJIOiKllJIO HAqAJIO AKTllB
HOMY COTPY,Il;HllqECTBY yqEHhlX ,Il;YBHbI II 
<l>PAHU:llll. 

PA,Il;OCTH01i BbIJIA BCTPEqA iKOJIllO-KIOPll II 
BPYHO IIOHTEKOPBO. OHll BCIIOMHllJIll BPEMfI, 
KOr,Il;A PABOTAJIll BMECTE (BEPXHll1i CHllMOK). 



OCEHbIO 19M) rO,ll;A rOCTEM OB'bE,ll;Il:HEHHOro 
IIHCTIITYTA H,ll;EPHhIX HCCJU~,ll;OBAHHiI ELfJI 
BbI,ll;AIOIll;IU1CH nOJIIl'l'IcPIECKIIiI ,ll;EHl'EJIb 
<I1I'AH1(Hfl MOPflC TOPES. 

1966 ro,ll;. nPADHTEJII,CTBEHHAH ,ll;EJIErAI.\HH 
,ll;PB OCMATPHBAET 9JIEKTPOCTATHQECHHn rE
HEPATOP JIAEOPATOPHII HEiITPOHHOft <DU· 
SflHH. 

BHl~E'JJ:UPEKTOP IIHCTHTYTA IfPO<DECCOP IIEAH 
Y.lIErJIA BECE,ll;YET CO CBOHMII COOT.E"lECT· 
DEHHIIHAMH SHAMEHlIThlMII lIEXOCJIORAI.\RH· 
MH IIYTEillECTB~;HHHKAMII fl. rAH3EJIROi:r II 
M. SIIKMYIIJ~OM. nOCETHB ,ll;YBHY. OHB IlbI· 
CTYlIlIJIH 3,ll;I~Ch IfEPE,ll; COTPYJ~JnIKAJlHI IIHCTH
TYTA. . 

CPB,ll;II n01fETHbIX l'OCTEft 
,ll;YBHbI m>IJI BPA Q-HOC!\lO
HABT rEPOft COBETClwro CO 
I03A Il. B. El'OPOB. 



BhI.u;AIOIIl,MaCfl.u;ATI;Jlmfr 
<t>M3MH HMJIbC BOP H 
Ero ChIH OrE BOP Bhl
JIl{I rOCTHMH ¥'lEHhIX 
OB'I.E.u;IHI.EHHoro HH
CTHTYTA fl.u;EPIlbIX MC

llO IIHH
IlHATHBE HHJIhCA BOPA 
B03HHHJIA TECHAfl 
CBH3h <t>HSMHOB .u;¥BHbI 
M HOllEHrArEHA: llO
CTOHHHhlfr OBMEH Y'lE
HbIMH, COBMECTHOB 
llPOBE.u;EHlIE BHCIIEPM
MEHTon. CJYEBA HAIfPA
BO: llPO<t>ECCOP H. M. 
<t>PAHl{, HMJIhC BOP, 
llPOcllECCOP fl. A. CMO
PO.u;I1HCIum. 

.u;BAIR.u;bI IIPHE3IRAJIA B 

.u;YEHY .u;JIH ,n:JIMTEJIb
HOfr PAEOThl ¥'IgnHIlA 
iROJIMO-HIOPM jRAHHA 
JlABEPpur. HA CHUMHE: 
IR. JIABEPPHr H COBET
CIma <t>HSHH B. B. <t>JIfl
rMH. 

r_CTEM OE'I.E.u;HHEHHO
ro HHCTHT¥TA H.u;EP
HhIX HCCJIE.u;OBAHUfr 
BhIJI BhIlIAIOIIIUaCH AII

YTJEHbIfr 
II. .u;HPAI\. 

IIOCEIIl,EIHIE .u;YEHbI 
IIPEMbEP - MHHMCTPOM 
AHrJIHH r. MAHMI1JI_ 
JIAHOM. 

BhI.u;AIOIIHlJtCH IIHIUHI:
CHMll Y'IEHbIll XOMM 
BABA HEO.u;HORPATHO 
IIOC.lmlAJI lIYEHY. IrA 
CHMMHE: lIOHTOP <t>ll:SU
HO - MATEMATHl,fECHMX 
HA¥H M. H. COJIOBhEB 
3HAHOMliT rOCTH (TPE
THll CJIEBA) C HOBOll 
IIY3hIPhHOBOll HAME
POll JlABOPATOPMH BbI
COHHX ;:JHEPrH1l. 



MHOI'HE llPABHTEJlbCTBEHHbIE AEJIErAUHH COUHAJIHCTH'lECl<lIX CTPAH 
110BhlBAJIH B AYBHE. OAH011 H3 l1EPBbIX BhlJIA l1PABHTEJIbCTBEHHAH 
AEJIErAUffH 'lEXOCJIOBAHHH BO rJIABF, C l1PE3HAEIiTOM PECl1YBJIHHH 

IAHTOHHHOM 3ATIOTOUHHMI. 

l1PEACEAATEJIb HAS CmA rJIEHH CHBOpr (Cl1PABA) BECEAYET C IIPO<l>ECCO_ 
POM r. H. <l>JIEPOBhlMH PYHOBOAHTEJIEM HAY'lH011 rpYIIIIbI 10. A. rnEPBAHO
BbIM. 

<IEXOCJIOBAI!HMI COTP¥AHHI(A H3
AATEJIbCHOrO OTAI,JIA r-UIPOGJIABA 
BEr-IOBA rOTOBHT Ii OTIIPABHE O'lE
PEAHYID IIAPTHID IIPEIIPHHTOB 
OB'bElJ;:HHEHHoro HHCTHTYTA. 

H3AATEJIbCHH11 OTAEJI OB'bEAH
HEHHoro HHCTHTYTA HAEPHhlX 
HCCJIEAOBAHH11 HMEET COBCTBEH. 
HY10 IIOJIHrPA<l>H'<IECHY1O BA3Y.OT
JIH'lHAH TEXHHHA MAJI011 IIOJIH
rPA<l>HH AAET B03MOlKHOC'I:'b IIE'lA· 
TATb l1PEIIPHHTbI BhlCTPO H HA 
XOPomEM TEXHH'lECHOM YPOBHE. 



npHe3maJI P;JIH pa60Thl B Ay6HY. ,D;aTcKHe <pH3HKH u;eHHT BbICOKHe 

Ka'leCTBa pap;HOaKTHBHhlX H30TOnOB, nocTynaIOID;Hx K HHM H3 ,D;y6HbI. 

O'leHb XOpOillHe p;eJIOBhle CBH3H CYID;eCTBYIOT Memp;y 06'bep;HHeH

HhlM HHCTHTYTOM Hp;epHbIX HCCJIep;OBaHHH H MemP;YHapOp;HbIM HHCTH

TYTOM 3anap;HbIX CTpaH B llieHeRe (QEPHoM). B 60JIbilloH CTeneHH 

nOMY cnoc06cTBoBaJI p;HpeKTOp QEPHa np0<peccop BHKTOP BaH

CKOn<p. B Te'leHHe HeCKOJIbKHX JIeT 06a HHCTHTYTa 06MeHHBaIOTcH 

rpynnaMH Y'IeHbIX, KOTOphle KOMaHp;HpYIOTCH Ha p;JIHTeJIbHhlH CpOK. 

Ha nOH OCHOBe B .QEPHe pa60TaJIH <pH3HKH H3 BeHrpHH, CCCP, 

KHTaH, a B ,D;y6He B no me BpeMH HaXOp;HJIHCb Y'IeHhle AHrJIHH, 

<PPf, lliBeHu;apHH, <PpaHU;HH. 

TaKl\:e iKe P;PymecTBeHHhle CBH3H YCTaHOBHJIHCb C Hep;aBHO C03

p;aHHhlM B TpHeCTe MemP;YHapop;HhlM TeOpeTH'IeCKHM u;eHTpOM. 06 aTOM 

yme ynOMJ;IHaJIOCb Bhlme, B rJIaBe 0 JIa60paTopHH TeOpeTH'IeCKOH 

<pH3HKH. 

OP;HOH H3 a<p<peKTHB:!IhlX <pOPM MemP;YHapop;Horo COTpyp;HH'IeCTBa 

OKa3aJIHCb B3aHMHbIe BH3HThl Y'IeHhlX pa3HbIX CTpaH P;JIH 'ITeHHH 

JIeKU;HH U Y'IaCTHH B ceMHHapax. 06hl'lHO aTO 6bIBaIOT BeP;YID;He Teope

THKH H aKcnepHMeHTaTOpbI. 

06Me" HaY..HOH 
"H"'OpMa~..ei 

B ,D;y6He Bep;YTCH HCCJIep;OBaHHH, CBH3aHHhle TOJIbKO C MHpHbIM 

HCnOJIb30BaHHeM aTOMHOH aHeprHH. 8TO OP;HO H3 BamHeHmHX nOJIO

iKeHHH YCTaBa OIIHII. IIonoMY Tpyp;bI HHCTHTYTa mHpOKO ny6

JIHKYIOTCJI H CTaHOBHTCH P;OCTOHHHeM <pH3HKOB Bcero MHpa. Emerop;Ho 

COTHH HaY'lHhlX pa60T HanpaBJIHIOTCH B nepHOp;H'IeCKHe H3p;aHHH 

BOJIrapHH, BeHrpHH, f,D;P, IIOJIbillH, CCCP, lIexOCJIOBaKHH, IITaJIHH. 

<PpaHU;HH, ClliA.CTaTbH Y'leHhlX 06'bep;HHeHHoro HHCTHTYTa pery

JIHPHO nOHBJIHIOTCH Ha CTpaHHu;ax Memp;YHapop;HhlX HaY'lHbIX mypHa

JIOB «Nuclear Physics», «Nuovo Cimento», «Nuclear Instruments 

and Methods», «Physics Letters». 

,D;JIJI Toro, 'IT06bI pa60Thl, BhlnOJIHeHHhle <pH3HKaMH COU;HaJIHCTH'Ie

CKHX cTpaH, KaK MomHO 6hlcTpee CTaJIH H3BeCTHhl Y'leHbIM Bcero MHpa, 

B HHCTHTYTe C03p;aH H3p;aTeJIbCKHH OTp;eJI, HMeIOID;HH c06cTBeHHYIO 

nOJIHrpa<pH'IecKYIO 6a3Y. 3p;ecb YCTaHOBJIeHbI COBpeMeHHhle MamHHhl, 

H3rOTOBJIeHHble B BeHrpHH, f,D;P, CCCP H lIexOCJIOBaKHH. 

3a 10 JIeT CYID;eCTBOBaHHH HHCTHTYTa B ero H3p;aTeJIbCKOM OTp;eJIe 

OTne'laTaHO 60JIee 2500 HaHMeHOBaHHH 6'pomIOp (npenpHHToB), co

p;epmaID;HX p;OKJIap;hl 0 HaY'lHbIX pa60Tax. B 3aBHCHMOCTH OT TeMaTHKH 

OHH paCChlJIaIOTCH no 60JIee 'IeM 1500 ap;pecaM B 37 rocyp;apcTB Bcex 

KOHTHHeHTOB. A B 06MeH B 6H6JIHoTeKY 06'bep;HHeHHoro HHCTHTYTa 

emerop;HO nocTynaeT OKOJIO 3000 npenpHHTOB, cop;epmaID;HX HH<p0P

Mau;HIO 0 HOBeHmHX pa60Tax Y'leHhlX Bcero MHpa. 

<PYHp;aMeHTaJIbHaH 6H6JIHOTeKa B ,D;y6He nOJIY'laeT KHHrH H Ha
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y'IHYIO nepHop;HKY H3 p;eCHTKOB CTpaH. Ee <pOHP;hl cop;epmaT nO'lTH 

'IeTBepTb MHJIJIHOHa ne'laTHhlX ep;HHHU;. Emerop;Ho OHa 06cJIYiKHBaeT 

OKOJIO CTa ThlCH'I 'IHTaTeJIeH'. BamHYIO pa60TY npOBop;HT 6H6JIHo

rpa<pH'IeCKHH OTp;eJI. BOJIbillHM ycnexoM nOJIb3YIOTCH 6H6JIHorpa<pH 

'IeCKHe 6IOJIJIeTeHH, KOTophle H3p;aIOTCH p;Bamp;hl B MeCHU; THpaiKoM 

60JIee 200 aK3eMITJIHpOB H paCCbIJIaIOTCH HHcTHTyTaM cTpaH-Y'IaCT-

HHU;. 

•He oCJIa6eBaeT HHTepec K ,D;y6He co CTOPOHbI Y'IeHbIX, rocyp;ap-

CTBeHHblX p;eHTeJIeH, iKypHaJIHCToB. CJIep;CTBHeM aToro HBJIHeTCH He

npeKpaID;aIOID;HHcH nOTOK noCeTHTeJIeH. ECTeCTBeHHO, 'ITO npH

XOP;HTCH ero OrpaHH'IHBaTb, T. K. OCMOTP JIa60paTopHH B03MomeH JIHillb 

B TO BpeMH, Korp;a YCKopHTeJIH HJIH peaKTOp OCTaHOBJIeHbI P;JIH nop;

rOTOBKH K HOBOH cepHH aKcnepHMeHTOB. 
06'bep;HHeHHblH HHCTHTYT nOCeTHJIO 3Ha'lHTeJIbHoe 'IUCJIO Y'IeHhlX, 

napTHHHbIX H rocyp;apcTBeHHhlX PYKOBop;HTeJIeH H mypHaJIHCTOB H3 

COU;HaJIHCTH'IeCKHX CTpaH. BhlJIH 3p;eCb H MHorHe H3BeC~~Hhle p;eHTeJIH 

3ana):!HbIX rocyp;apcTB, CTpaH A3HH H A<PPHKH, TaKHe, KllK II. ,D;HpaK, 

C. IIayaJIJI, II. BJIaKKeT,,D;. KOKpO<pT H3 AHrJIHH, X. Ba6a H A. Pa

MaKplIillHaH H3 IIHp;HH, <P. IIeppeH H lli. BHmbe H3 <PpaHI~HH, M. lIHHH 

H 8. Pep;me H3 IITaJIHH, f. CH60pr, P. MapmaK, M. JIHBHHryp;, 

H. PaM3eH, B. IIaHo<pcKHH H3 ClliA H MHorHe p;pyrl'le. IIHcTHTYT 

nOCeTHJIH KpynHeHmHe nOJIHTH'IeCKHe p;eHTeJIH: f. MaKMHJIJIaH, 

f. A. Hacep, ,D;. XaMMapmeJIbp;, nOCJIhl nO'lTH Bcex CTpaH, aKKpep;H

TOBaHHbIe B MOCKBe, 60JIbmoe 'IHCJIO npaBHTeJIbCTBeHHblx H HaY'lHbIX 

p;eJIeraU;HH. 



TaH HlHBYT 

Apyalaa 


,l],PYif{eCKOC COTPY)J,HH'IeCTBO, BaaHMHaH BhlpyqKa, npeKpaCHhle 

'IeJIOBe'IeCKHe OTHomeHHH,- 3TO TO, 'ITO OTJIIl'laeT TBOp'leCKYlO aTMO

~epy, n;apHm;ylO B JIaOOpaTopIlfiX ,lJ,yOHhl. Hy a KaH CHJIaAhlBaeTCH 

JIH'IHaH mIl3HI, Tex, KTO 3)J,ecI, paooTaeT? He MemalOT JIl'l, HanplIMep, 

H3hlKOBhle pa3J1Il'lIlH, Han;IlOHaJII,Hhle npIlBhl'lKIl IIJIIl CKJlOHHOCTh 
K cBoeoopa3noH KyxHe? 

HYfImo CKa3aTI" 'ITO nOAOOHhle onaceHl'lH He BoaHIlH.aJll'l )J,ame 
B caMOM Ha'laJIe cym;ecTBoBaHHH OO'he)J,IlHeHHoro IlHCTHTYTa. 

llOCKOJII,KY CTpaHOll MeCTonpeOhIBaHl'lH l'lHCTl'lTYTa HBJIHeTCH Co

BCTCKIlll COlO3, H3hlKOBOR oa30ii WIH OOID;eHHH q,H3HKOB pa3HhlX 

CTpan CTaJI PYCCKHH H3UK. MHorl'lC yqeHhle 3HaJIl'l ero em;c ,!l;O npl'le3

p;a B ,l],YOHY, T. K. nOCTOHnHO 'IHTaJIH TPYAhl CBOHX COBeTCKHX KOJIJIer. 

(3aMCTl'lM, 'ITO no TOR me npl'l'IIlnc PYCCI{Hll H3hlI{ l'l3Y'ialOT OqeHI, 
MHorIle yqelIhIe l'l B KallllTaJIHCTIl'IeCKHX CTpaHax.) 

B TO me BpeMH H COBeTCKHe Y'IeHLle, KOTophle BHHMaTeJII,HO 'IHTalOT 

TPY,!l;hI q,H3HKOB 3ana)J,nLlX CTpaH, B OOJII,mHHCTBe CBoeM BJIaAelOT 

8HrJIHllCKHM H3hlKOM. 8TO B ocooeHHOCTH OTHOCHTCH K TeM, I{OMY 

npIIXO,!l;HJIOCb Bhle31HaTh Ha 3anaA )J,JIH qTeHl'lH JIeKlI,l'lii HJIH BpeMeH-

HOM paOOThl. TaKIIM OOpa30M, AafI,e Te, I,TO nplIe3'iRaeT ClOAa, CKam:eM, 

1I3 AHrJIIIII, lIlBeRn;aplIlI, HanaAhl IIJIII CllA, OOhl'lHO 06XOAHTCH 6e3 

nepeBOA'IIIKOB. O)J;HIIM CJIOBOM, H3hlKOBhlR oapbep OKa3aJICH MR~OM. , 

o61qlle YBJle'leHIIR 

qTO KacaeTCH nan;IIOnaJlI,HhlX npHBhl'leK, IIJlH 'iRRaHeHHoro YKJlaAa, 

TO 3AecI, AeJlo OOCTOHT eID;e npoID;e. fIpaKTII'IeCKH OHH nonpocTY 

oAHnaKoBhl. ORa3aJIOCI" HanpIIMep, 'ITO Y'leahle Bcex CTpaH OAlInaROBO 

JIlOOHT cnopT. B ,lJ,YOHC AJHI oro npIIBep'iReHD;eB eCTI, lice YCJlOBHH. 

3lIMOR - KaTOK, JIhl'iRHhle nporYJIKH no npeKpacnOMY JIecy IIJIH 

KaTaHI,C crop (a,!l;eCh, ROHe'lHO, eCTI, CBOH COOCTBeHHaH «llBCiin;apHfI»). 

JIeToM - I{ynaHI,e (eCTI, npeKpaCHhlR nJIHiI{ Ha BOJIre), HXThl, JIOAKII, 

KaTepa, nOABOAHhlR cnopT. B ropOAe XOPOlIIHR rIIMnaCTII'IeCRlIii 

3aJI, TeHHl'lCHhle KOpThl. 

CnopTIIBHhle IWMan,u;hI OOhl'lHO COCTOHT 113 npeACTaBHTeJIeii pa3HhiX 

CTpaH. Hanpl'lMep, Ayonenn;hl em;e AOJIro 0YAYT nOMHl'lTb OTJIH'lHOrO 

oaCKeTOOJIHCTa - 'IeXOCJIOBaI\KorO TeopeTlilKa If. EJlanKa, OTJIH'IaB

merOCH IW BceMY npO'IeMY em;e H peROPAHhIM pOCTOM. CTeneHnhle H 

aaAYM'IHBhIe TeopeTl'lRH nO'leMY-TO OKa3a;rIHCI, caMhlMl'l ~~KTHBnhlMII 

~YT6oJlIICTaMII. qexOCJlOBan;KlIe II COBeTCKl'le aJIbnHIllICThl ABail,AhI 

nOKOpfiJIII BhlCO'laRml'le BepmHHhl fIaMlIpa. fIOJlI,CKl'le II HeMen;RHe 

~H3l'lKl'l 'IaCTO 6hlBalOT IIHlID;lIaTopaMII nYTemeCTBl'lH B al{30Tl'l'IeCKHe 

MeCTa CpeAHeH A31I1I, a l'l3BeCTHhIH MOHrOJIhCKHH Y'IeHhlR COAnOM 

HaMcapaRH H PYMhIlICRl'lH ~1I3l'lR AJIeKCaHAPY MHXYJI, nopaOOTaB 

B ,lJ,YOHe, CTaml CTpaCTHhlMl'l KHHOJIlOOHTeJIHMH. 

IICHYCCTBO C6J1l1lHaeT 

H.OHe'lHO, Y Ka'iRAOrO H3 HaPO,!l;OB, npeACTaBJIeHHLlX B ,lJ,YOHe, 

CBOH OCOOCHHOCTII B IICTOPHH II ~opMax KYJIhTyphl. Ho aTHM-TO RaK 

pas II HHTepeCHa KYJIhTypHaH mH3HI, ropoAa HaYRII Ha BOJIre. TpaAII

lI,HOHHhlC nan;HOHaJII,Hhle Be'Iepa B ,lJ,oMe Y'IeHhIX, npocMoTPhl KIIHO

~HJIbMOB, AlIcnYThl Ha BhlCTaBRax KapTIIH H CKYJIbnTyphl, q,OTOBhl

CTaBKII IIJIH AeMoHcTpan;HH napo)J,Hhlx BhlmHBOK - Bce aTO COJIH'iRaeT 

JIlOACH lIS pa3Hhlx cTpaH, oooram;aeT HX BHYTpeHHIIR MlIp. If eCJI11 

BhlcTynaeT Ha OAHOM HS Be'lepOB B ,lJ,OMe yqenhlx nOJIhCKHH nHCaTeJIb

q,aHTaCT C. JICMM, COBeTCKaH nOaTeCca IOJIIIH ,lJ,PYHHHa, npOCJIaBmm

HhIe M. 3HKMYn,u; II M. faH3eJIKa HJIH opKecTp BeHrepcKlIx cTY,I'I;eH

TOB - 3TO o,!l;IIHalwBo IIHTepecHo AJIH Bcex )J,YOHeHlI,eB HesaBIICIIMO 

OT IIX Han;IIOHaJIbHOcTII. 
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YIOTHbIE IWTTE;!l;lRH - HEOT'bEMJIEMAIT qACTh 
rOPO)lCIWPO IIEft3AmA. 

'ITO MOmET EbITh JIY'IillE JIhllliHOft IIPOPYJIRH IIO 
mHBOIIlICHhlM JIECAM, ORPYlliAIOillHM )lYBHy? 

)lOM TOprOBJIH ·CHABlRAgT lRHTEJIEH rOPO)lA MHO
rUMH HEOBXO)lHMbIMH BEIIlAMH, HA'lUHAH OT XO
JIO)l~JIhHHROB H ROH'lAH COBPEMEHHhlMH MEBEJIh
HhlMH PAPHHTYPAMH 

B IIIROJIAX H )lETCRHX CA)lAX )lYBHbI BMECTE PAC
TYT H Y'lATCH ;!l;ETH BCEX HAQHOHAJIbHOCTEft, 
IIPE)lCTABJIEHHhlX B OB'bE)lHHEHHOM HHCTHTYTE. 
MHOl'HE H:il HHX IIOCTOHHHbIE IIOCETHTEJIH )lET
CRoro CERTOPA rOPO)lCRorO RJIYBA. 



APYIH&a HaBCerAa 

MaJIeHbltHii M11rna - CLlH BbeTHaMCKOrO TeOpeTllKa HryeHa BaH 

Xney - 6eraeT Ha JlLliKaX cpeA11 Moryq11X coceH. OH He YA11BJIHeTCH 

TOMY, 'ITO CHer TaKoii 6eJILlii 11 cBepKarom.11ii: M11rna POA11JICH B Co

BeTCKOM Corose. OH XOAlIT B AeTCKRii caA, rAe yqlIT CTlIXlI 1I noeT 
neCH11 BMeCTe C TaKlIMlI iKe MaJleHbKlIMlI pe6HTaM11, He saAyMLlBaHCb 

HaA TeM, 'ITO OAlIH lIS HlIX pycClmii, APyroH - 6oJIrapRH, a AeBO'lKa 

B HPKOM nJIaTblIn;e .:.- HeMKa. 
COBceM He pa3MLlIDJlHH 0 TOM, 'lTO npeACTaBJIHeT C060H Mel-KAY-

HapoAHaH APYiKoa, pe6HTa B AeTCKlIX caAax, rnKOJIaX .n;y6HLl lIJllI 
B BeCeJIOM nlIOHepCKOM Jlarepe Ha BOJIiKCKOM 6epery - npOCTO APY
!RaT, yqaTCH, 11rparoT BMeCTe. II aTa APYiK6a OCTaHeTCH B lIX cepp;n;ax 

HaBcerAa• 

• MLl paCCKaSaJIlI BaM, YBaiKaeMLJii 'llITanlJIb, 0 TOM, KaK pOC 

1I pa3BlIBaJICH MeiKAYHapoAHLlii HaY1!HLlii n;eHTp Ha 6epery BOJIr11, 
o iRlISHII II OCHOBHLlX p;OCTIIIReH11HX ero MHorOHan;IIOHaJlbHOrO KOJl

JleRTlIBa. II eCJI11 Y Bac C03AaJlOCb XOTH OLl CaA-IOe o6m.ee Bne'llilT
JleH11e 0 .n;y6He, MLl MOiKeM C'l11TaTb CBOro nepByro aap;a'ly BLlnOJJ
HeHHoH. CJIep;yrom.a.!l Harna sap;a'la - nOKa3aTb Ilop;rOTOBJleHHo~Iy 
'lIITaTeJlIO OOJIee KOH~peTHO Ha1100JIee 11HTepeCHLle Hay'lHLle P:J.60TLl 

OO'bep;nHeHHoro IIHCT11TYTa. CBep;eH11H 0 HIIX Haxop;HTCH no BTOPOH 

'laCTII HHlInI. 
OCHOBHb.e 

Hay'tHb.e 
HanpaBneHItR 



Yme HS nepBoii qaCTH KHHrH MOmHO BH,lJ;eTb, HaCKOJIbKO illHpOKyIO 
06JIacTh H,lJ;epHOii <pH3HKH OXBaThlBaIOT HayqHhle HCCJIe,lJ;OBaHHH, npo
BO,lJ;HMble 06'bell:HHeHHhlM HHCTHTYTOM B ,lJ;y6He. TpY,lJ;HO nepelJ:HC
JIHTb JWpOTKO ,lJ;alKe rJIaBHIiIe HayqHhle HanpaBJIeHHH, n03TOMY 
S,lJ;eCh yJ{ml~eM TOJIblW, 'ITO B HHCTHTYTe HsyqaIOTcH MHOrOqHCJIeH
Hhle pasHoo6pasHhle npO:u;eCChl, npOTeKaIOIIJ;He npH BSaHMO,lJ;eii
CTBHH MelK,lJ;Y 3JIeMeIITapHhlMH lJaCTH:u;aMH H aTOMHhlMH H,lJ;paMII 
B paSJIH'lnhlX o6JIacTHx ;)HeprHii, OT CaMhlX MaJIhlX ,lJ;0 MHJIJIHap,lJ;OB 
3JIeKTpOHOBOJIbT. 3TH npO:u;eCChl HsyqaroTcH B ;.mCnepHMeHTaX na 
lIyqKaX YCKOpHTeJIeii (CHHXpO<paSOTpOna, CHHXpO:U;HlmOTpOna, :U;HKJIO
TPOHOB MHOrOSapH,lJ;HbIX HOHOB, 3JIeKTpOCTaTHlJ:eCKIIX reHepaTopOB), 
a TaKlRe C 1I0MOm;hIO HMIIYJIbCHOrO peaKTopa. Ha,lJ; paCKphlTHeM OCHOB
HbIX saKOHOMepHOCTeii MHKpOMHpa pa60TaIOT TeopeTHKH HnCTH
TYTa. EOJIbIDOii: MHorona:U;HOHaJIbnhlii: KOJIJIeKTHB yqeHhIX sa 10 JIeT 
cYIIJ;ecTBoBaHHH OlJJU1 BhllIOJIHHJI MHoro HHTepeCHhlx sa,lJ;alJ, cpe,lJ;1I 
mIX :u;eJIhlii pH,lJ; namHeHIDlIx ,lJ;JIH cOBpeMeHHOH <p1L.'lHKII pa6oT, 
IIOJIyqHBIDIIX npusHaHHe Mem,ll;YHap0,lJ;HhlX HayqHhlx KpyrOB. 

3,lJ;eCb ,lJ;eJIaeTCH IIOlIbITKa lIepeqllCJIIITb PcsYJIbTaThl OCHOB
HhlX IICCJIe,lJ;oBaHHH, IIpOBe,ll;eHHhlX COTpY,ll;HHKaMII 06'be,lJ;IIHennoro 
HHCTHTYTa 3a IIpome):l.mee ,ll;eCHTHJIeTHe. IIpu 3TOM aBTophl COmaJIeIOT, 
lITO He BII,lJ;HT BosMomUOCTII YKasaTb 6es ym;epoa ,ll;JIH KpaTKOCTH 
HSJIOlKeHHH UMeHa Tex Y'IeHhlX, KOTophle BhllIOJIIIUJIH 3TH TPYAhl. 
B HeKOTopOH CTelIeIIII nOT He,ll;OCTaTOK BOCIIOJIHHeTCH paCCI<USOM 
o JIa6opaTopHHx B lIepBoH qaCTU KHHrH H IIPHBO,lJ;HMhIM nHII~e CIIUCIWM 
JIyqIDHX pa60T IIHCTIITYTa, Y,ll;OCToeHHbIX IIpeMuH OMEM B 1961
1965 rO,lJ;ax. 

JIYlJllIME PAEOTbI 


OE'bE,lJ;MHEHHOrO MHCTMTYTA E,lJ;EPHbIX 


MCCJIE,lJ;OBAHMJi,Y,lJ;OCTOEHHbIE I1PEMMJi OMEM 


1961 rO,lJ; 

T p H P a B H 0 :u; e H H IiI e II p e M H II: 

a) 	BaH ran-qan, Ban Qy-l~seH, B. W. BeKCJIep, H. M. BUPHCOB, 
M. Bpana, ,lJ;UH ,lJ;a-:u;ao, B. r. MBanoB, HHM Xu WH, E. H. HJIa,lJ;
HH:U;KaH, A. A. HysHe:u;oB, A. MHXYJI, Hryeu ,lJ;HH Thl, A. B. HUKU
THIl, M. M. COJIOBheB, lJeH JlHH-HHb, W. B. lJYBUJIO. 

«OTKphlTHe anTucurMa-MHHyc-rHlIepona H IWMnJIeKC pa60T IIO 
HSYlIeHIlIO CBOHCTB CTpaIIIlhTX lIaCTH:U;, poaql;eHIlhIX OTpH:u;aTeJIhHhlMH 
IIHonaMU C 3HeprHeH 7-8 FiJ(J B IIpolIaHoBoii: IIYShlPhKOBOH KaMepe». 

6) ,lJ;. II. BaCHJIeBCKaH, A. A. rJIaSOB, B. M. ,lJ;aHHJIOB, 10. H. ,lJ;e
HHCOB, B. II. ,lJ;meJIeIIOB, B. II. ,lJ;MHTpHeBcKuH, B. M. 3aMo.rrO,ll;lIU
KOB, H. J1. 3aIIJIaTHH, B. B. HOJIhra, A. A. HPOIIIIH, JlIO He-llyaHb, 
B. 	C. PhI6aJIKo, J1. A. CapKHcHH, A. Jl. CaBeHIwB. 

QJIIm pa60T «l~HKJIOTpOH C IIpocTpaHcTBeHHoH Bapua:U;HeH Ha
IIpHlKeHHOCTH MarHUTHoro HOJIH>)' 

B) ,lJ;. M. DJIOXHn:u;eB, M. A. MapKOB, E. M. IIoHTeKopBo. 
nHlm paOOT, IIOCBHJ:u;eHHhlX <pIISHKe CJI'a6hIX BSaUMOll:eHCTBUH 

IIpH BhlCOKHX 3HeprHHX. 

1962 ro,lJ; 

II e p BaH II p eM H H (o6m;aH): 

a) T. ,lJ;. EJIOxHn:u;eBa, A. T. BaCHJIeHKO, B. r. rpe6HHHHK, 
B. A. mYKOB, r. JlHoMaH, Jl. Jl. HeMeHOB, r. M. COJIHBaHOB, lOaHh 
mYH-<paH• 

«HOMIIJIeKCnaH YCTanOBKa C BOCbMHJIHTPOBOH BO,lJ;OPO,ll;HO-,ll;eii:Te
pHeBOH 	 KaMepOH B MarHHTHOM IIOJIe». 

6) M. ra6ane:u;, A. A. mypaBJIeB, M. HapMacHn, B. M. HOTOB, 
3. 	A. MH3, B. A. 060SHhlH, 10. Jl. 06yxoB, B. A. I1eTyxoB. 

«HOJIb:u;eBoii <pasoTPOH C pa,lJ;HaJIbHhlMH ceKTopaMH». 

2 B TOp hl e II p e M H H: 

a) 10. H. AKHMOB, Jl. M. JlaIIU,ll;YC, O. B. CaBlJeHKO, Jl. M. Co
pOKO. 

«QJIIm naYlJnhIX HCCJIe,lJ;OBaHHii 110 IIpOBepKe IIpHn:U;UlIa SapH,ll;OBOH 
HHBapHaHTIlOCTH B peaK:U;HU d d -+He4 +:nO HpH 3HeprUH ,lJ;eHTpO
HOB 400 MiJ6». 

6) A. A. JlorYHoB. 
nHKJI HCCJIe,lWBaHHii HO TeopHH ,lJ;HCHepCHOHHhlX COOTHOIIIeHHH 

,ll;JIH HeYHpyrux npo:u;eCCOB. 

1963 ro,lJ; 


II e p BaH n p e M H H: 


A. <P. ,lJ;YHaii:u;eB, A. M. MyxHn, B. M. I1eTPyxHH, 10. ,lJ;. I1po
KomKHH, B. M. PhIKaJIHH. 

«QHKJI pa60T no 3KcnepHMeHTaJIbHoMY 06HapymeHHIO npo:u;ecca 
6eTa-pacna,ll;a nUOIm H onpell:eJIeHHe BepoHTHoCTH 3Toro pacna,ll;a». 

2 B TOp hI e n p e M H H: 


a) r. M. AJIeI{CaHAPOB, O. A. 3aHMH,ll;OpOra, M. M. HymoKHH, 

E. M. I1oHTeKopBO, P. M. CYJIHeB, M. B. <PaJIOMKHH, A. M. IPHJIHn
nOB, B. M. nYIIKO-CHTHHKOB, 10. A. :rn;ep6aKoB. 


«QHKJI pa60T no HCCJIe,lJ;OBaHHIO peaK:U;HH U- + He3 -+H3 + v».
t 6) 0 6 IIJ; a H: 

r. ,lJ;oMOKOID. 

QHKJI panoT «I1oBe,ll;eHHe aMnJIUTY,lJ; pacceHHHH IIpH BhlCOKHX 


3HeprHHX». 

B. r. COJIOBbeB. 

QHKJI panoT dlaplIhIe KOppeJIH:u;uH cBepXlIpOBO,ll;Hm;erO THlIa H 


cBoiicTBa aTOMHhlX H,lJ;ep». 


1964 rO,lJ; 


II e p BaH II p e M H H: 


B. 	A. HapHaYXOB, Jl. A. I1eTpoB, B. r. Cy66oTHH, r. M. Tep
AKOlIbHH, 	 r. H. <PJIepOB. 


«IIpOToHHhlii: paClIa,ll; pa,ll;HOaKTHBHhIX H,ll;ep». 
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B TOp a 1'1 II P e M II 1'1: 

E. M. AH)1,peeB, H. H. rOBOPYH, M. A. rOJIYTBIIH, B. A. MHI\lIH, 
10. A. RapmaBIIH, C. M. ROpeHtfeHKO, B. A. HeYCTpoeB, M. M. IIOIIOB, 
B. A. CTelIaHOB, r. H. TeHTIOKOBa, xY qH-Beii, 11. B. qYBlIJIO. 

U;IIKJI pa60T HO paapa60TKe II BHe)1,peHlIIO ceplIlI CIICTeM aBTOMa
T1l'IeCKOii o6pa6oTKlI q,OTorpaqllIii IIyahlpbKoBhlX KaMep. 

1965 rOA 

2 II e p B hl e II p e M II H: 


a) JI. <D. RHpIIJIJIOBa, 3. Rop6eJI, II. MapKoB, B. A. HHKIITMH, 

A. A. HOMOqJlIJIOB, B. C. IIaHTyeB, JI. Po6, B. A. CBIIPII)1,OB, 11. M.CIIT
HHK, JI. A. CJIelIeI~, JI. H. CTPYHOB, M. H. XatfaTYPHH, JI. XPMCTOB, 
M. r. Waq,paHoBa. 

«Paapa6oTKa MeTO)1,OB IICCJIe)1,OBaHHH Yllpyroro pacceHHHH IIpOTO
HOB R n·MeaOHOB BhlCOKRX I:meprlIii Ha IIpOTOHax II H)1,paX B 06JIaCTlI 
KYJIOHO:UCKOii IIHTepq,epemJ;lIlI, OTKphlTHe KOHCTPYKTHBHOii IIHTep
q,epeIIIl;lIlI B pp-paC(leHHHII R RCCJIe)WBaHRe aaBIICIIMOCTII peaJIhHOii 
tfaCTR a:mrJIRTY)1,hl Yllpyroro p p-pacceHHRH OT 3HeprIIID>. 

6) III. 11. BapRJIKO, B. A. BJIa)1,lIMRpOB, r. II. iRYKOB, B. E. jI\y
paBJIeD, r. M. 3a6RH:l{RH, B. H. 3aMpRii, B. 11. CeMamKo, B. r. TR

mlIH, B. A. III1I6aeB. 
(<l1aMepMTeJIhlIhlii ~eHTp JIa60PaTOpRlI HeiiTpOHHOii q,IISIIKII». 

2 B TOp hl e II P e M II II: 

a) B. A. Ap6ysOB, A. A. JIorYHoB, HryeH BaH X hey , A. H. TaB
XeJIII)1,Se, M. 'TO,li;OPOB, P. H. <DaYCTOB, A. T. <DRJIRIIIIOB, O. A. Xpy
CTaJIeB. 

d\BaSIIIIOTeH~lIaJIhHhlii MeTO)1, B TeoplIlI IIOJIH». 
6) R. A. Baiitfep, A. B. BOrOMOJIOB, 10. A. BY)1,arOB, A. T. Ba

CIIJIeIIKO, B. II. AmeJIeIIOB, H. M. AhHKOB, B. r. MBaHoB, B. C. RJIa)1,
HHIl;KHii, B. M. JIeIIRJIOB, 10. <D. JIoMaKIIH, B.I1. MOCKaJIeB, H. C.ToJI
cToii, B. B. <DJIHrHH, H. 11. <DPOJIOB, II. B. II1JIHIIHIIKOB, T. IIIeTeT. 

{<MeTpoBaH IIYShlphKOBaH KaMepa B MarHIITHOM IIOJIe». 

Da6opaTopIIR 
RAepHIa.X
np06Delll 

CTapeiirnaH JIa60paToplIH IIHCTIITYTa - JIa6opaTopnH HJJ;epHbIX 
IIpo6JIeM-BornJIa B COCTaB OMJIM, IIMeH sa IIJIetfaMM COml)~Hblii 
rpys cepbeSHbIX HaYtfHhlX HCCJIeJJ;OBaHMii, JJ;eiicTBYIO~MH yCKopn
TeJIh - cnHXpO~IIKJIOTpOH Ha 680 Ma8, CJIOn\lIBmHHCH KBaJIMq,II~M
pOBaHHbIii KOJIJIeKTIIB. 

BOSMomHOCTb nOJIYtfeHIIH Ha YCKopMTeJIe nytfKOB paSJIM"fHhlX 
tfaCTIIIl; (npoToHoB, JJ;eiiTpoHoB, aJIh4>a-tfaCT~, HeiiTpoHoB, IIlI-Me
SOHOB M MIO-:r.IeSOHOB) nOSBOJIHeT IIaYtfHbIM rpynnaM JIa6oPaTopHH 
BeCTH IIIITeHClIBIIhle IICCJIe)1,OBaHIIH mlIpOKoro Kpyra HBJIeIIlIH, IIpO
IICXO)1,H~IIX IIplI CTOJIKHOBeHlI1I 3JIeMeHTapHbIX tfaCTMIl; BhlCOKIIX 3Hep
rlIii C HYKJIOHaMII II aTOMHbIMII H)1,paMII. B Kpyr BonpOCOB, IISy
tfeHlIeM KOTOPhlX aaHIIMaIDTCH 3KcnepMMeHTaTophl JIaOOpaTopnn, 
BXOJJ;.IIT: IICCJIe)1,OBaHlIe 3JIeMeHTapIIbIX npOIl;eCCOB CMJIhHorO BsaM
MO)1,eiicTBIIH (HYKJIOH-HYKJIOIIHhle, nIIOH-HYKJIOHIIhle II nIIOH-mi
OHHhle BSaMMO)1,eiicTBIIH), IISYtfeHlIe CJIaOhlX BsalIMOJJ;eiicTBIIH, CBoiicTll 
MID-MeaOHOB II MesoaTOMOB, a TaKme BsaIIMOJJ;eiicTBHH IIYKJIOIIOB 
II IIIIOHOB C HJJ;paMII. 

CpeJJ;1I OCHOBHbIX HalIpaBJIeHIDi: )1,eHTeJIbHOCTII JIaOOpaTOplIH-TaKiKe 
paapa60TKa 3KcIIeplIMeHTaJIbHOii alIlIapaTyphl II pa60Thl B o6JIacTM 
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HCCJleAOBaHlle 

3J1eMeHTapHb.X 

npoqeccoB CIIJlbHOro 

B3allMOAeiicTBIIR 


06JIaCTb CHJIbHhlX B3aHMOJJ;eHCTBIIJI (NN, nN II JJ;pyrHX) lIpIl 

BhlCOI{IfX 3ueprmfX HBJIHeTCH Tpa,lJ;HI\I10HHOM ,lJ;JIH JIa6opaTopHH H,lJ;ep

lIhlX lIpo6JIeM. MCCJIeJJ;OBaUHH B 3TOM HalIpaBJIeIIlm Be,lJ;YTCH Ha 

CHUXPOI\IIKJIOTpOUe yme B TeTleHHe 15 JIeT, OHH BUeCJIH cYII\ecT

BelIllhlH BKJIa,lJ; B <P1I311KY nJIeMeHTapHhlx 'laCTHlJ; B 
,lJ;0 1 rae. 

a) HYKJlOH-HYKJlOHlIbIe B38HMoAeiicTBHH. p,eTaJIbHOe H3Y'leHlIe 

3JICMeHTapHhlx aKTOB ynpyroro pacceHHlIH nYKJIOHOB uYKJIOHaMII, 

KOTopoe BC,lJ;CTCH B JIaOOpaTopHH, nOaBOJIHJIO onpc,lJ;eJIHTb OCHOBHhle 

xapaK'repHcTHKH 3THX lIpOlJ;eCCOB B lllHPOIWM HHTepBaJIe nHeprllii 

UYliJIOllOB - OT 300 JJ;O 660 Mae: CeqeIIlIH Yllpyroro pacceHHIIH II 

yrJIOBhle paClIpe,lJ;eJIeUIIH ,lJ;JIH np- H Pp-coY,lJ;apeIIIfH, a TaKme 1I0JIIIhle 

Ce1IeIIl{H BaaIlMO,lJ;eiicTBHH ::JTHX qaCTIII\. 3,lJ;CCb BlIepBLIe 6hlJIII 1I0JIy

lIeHLI )l;aHHbIe 06 YlIpyroM pacceHmm He:iiTpouoB HciiTpouaMH H ne

nocpCJJ;CTBenHO ,lJ;OKa3ana aapH,lJ;OBaH CHMMeTpllH H,lJ;CpUhlX CHJI. C Bhl

COKOH TO'lUOCTbIO 6hlJIII UpOBC,lJ;eIIhll{aMepeHHHpp-pacceHIIIIH. IIpII HC

CJIe,lJ;OBaHIIII aaBHCHMOCTH CClIeHIIH pp-pacceHHHH C 60JIbmoii HepeJJ;a

qeM InmyJIbCa OT 3ueprHH ObIJIO 06HapY}I,eHO npOHBJIeHlt:e peaOHaIIC
Horo B3aHMoJJ;eiicTBHH. 

IIo,lJ;p06Ho, BnJIOTI, ,lJ;0 OqelIb MaJIbIX yrJIOB, HayqCHO pacceHIIHe 

uCMTponoB lIpOTonaMH. Pe3YJIbTaThl 3TlIX HCCJIe):loBaHHii nOKaaaJIlI, 

'ITO C POCTOM nueprllH OT 380 ,lJ;0 660 Mae aaBHCHMOCTb CeqeHIIH YlIpy

1'01'0 pacceHIIHH OT yrJIa lIpeTepnenaeT CHJIbUOC 1I3MeUeIIlIe. B:bI

3bIBaeTCH pC3H.HM YBemITIeHHCM UCylIpyrHX npOlJ;eCCon lIpH ~:meprH 
3IIaqHTC.lJbUO lIpeBhlmaIOIJJ;HX 1I0por MeaOII006paaOBaHHH, liTO npH,lJ;aeT 

ynpyroMy pacceHlIlIIO UYKJIOHOB ,lJ;H<ppaKI\lIOHlIhlH xapaKTep. 

113yqeIIHe paCCCHHIIH HCHTPOHOB npOTOIIaMH n03BOJIHJIO YCTaHO

BHTb nKJIa):lbl OT 06MeHHhlX H OObPIHbIX CHJI B np-B3aHMO):leiicTnHe, I a Tal{me paa,lJ;eJIHTb B3allMO):leHCTBHH HYKJIOHOB B COCTOHlIHHX, xa

paKTepIl3y:lOIJJ;HXCH H30TOnllqeCKlIMlI ClIllHaMH T=O H T=1. IIpll H3y

qeHHH 06MeHIIOro nd-paCCeHIUUJ B Jla60paTopHlI BncpBhle 1I0

JIyqeHbI HHTepeCHble ,lJ;allHhle 0 BKJIa):le ClIHlIonoo6MeHHLIX CM B 06

}3aHMO,lJ;eHcTBHe HYKJIOHOB. 

HHTepec npOHBJUleTCH K aHaJIH3Y CHJIbHbIX BBaIIMO,lJ;eii

CTBHii C TOqKH a peIIIIH caMLIX o6IJJ;lIx np1lHI\1I1I0B TCOpllH nOJIH. 113Y

qeHlfe ,lJ;H<p<pe pCHlJ;lIaJIbIIbIX CeqeIIHii np-pacceHHHH B 06JIaCTH MaJIbIX 

lIepe,lJ;a'l HMnYJII,Ca BamHO He TOJIhKO I~JIH HenocpC,'WTBeIIHoro OHpe

,lJ;eJIeHHH KOllCTallTLI nIlOII-HYl\JIOHHOrO B3aHMOJJ;errCTBHH, HO H JJ;JIH 

lIpOBepKII pa3BlIBaCMhiX B pH,iJ.e TcopeTHlIeCKHX pa60T IIOBbIX MeTOJJ;OB 

n0JJ;xoJJ;a K aHaJIlI3Y mHpOKoro KJIaCCa HB.rleHIIH. B JIa60paTopllH 

6LIJIH BblIIOJIlICHhI C BhICOKOM TOqHOCTbIO IICCJle,lJ;OBaHHH np-pacceHHlIH 

lIpH 3HeprIfH 630 H 190 Mae. 8TH ,lJ;aHHble lI03BOJIHJIlI olIpeJJ;eJIIITb 
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IWHCTaIITY nN-BBaIIMoJJ;eHcTBHH H3 OlIhlTOB lIO HYKJIOlI-lIYl{JIOlIlIOMY 

pacceHIIHIo. COTPY):lHHKII JIa60paTOpl'm H,lJ;epHhlx lIp06JIeM H JIa60

paTopllH TeOpeTHTIeCKOM <p1I3JJKII lIpOll3BeJIH 06pa60Tl{Y lIOJIyqeHHbIX 

,)l{ClICpIlMeHTaJIbIIbIX peayJIbTaTOB COBMeCTHO C JJ;pyrllMII ,lJ;alIHhlMH 

lIpH pa3HbIx 3HalIeHlIHX 3HeprHH. l1clIOJIbaOBaHHe npc,lJ;JIOmeHHOro 

aBTopaMH 3TOii paooTbI HOBoro MeToJJ;a aHamf3a C ylIeToM ,lJ;Byx IIOJIIO

COB npllBO):lllT l{ JIYlImeMY, 'leM B paHee HClIOJII,BOBaBmHXCH MeTO)1aX, 

COrJIaClIIO CO 3lIaqeHHeM l{OHCTaIITbI nN-B3aHMOJJ;eHCTBIIH j2=0,08. 
RUK H3BeCTHO, ,lJ;JIH 0JJ;H03Ira'lHOrO <pa30Boro anaJIlI3a OlIhITHhTX 

JJ;aHHLIX 1I0 ynpyroMy pacceHIIHIO nYKJIOHOB IIeo6xo,lJ;lIMbI ,lJ;aHHbIe 

::mClIepHl'vlCHTOB He TOJIbKO C nenOJIHpHaOBaHllbIMH, lIO H C IIOJIHPH30

BaHHhIl'vlH lIY'lKaMH HYKJIOIIOB. C 1956 rO,lJ;a BHl1MalIl1e (PH3I1KOB JIa

6opaTopHH naIIpaBJIeHO lIa 1I3yqCHlIe 1I0JIHpHaaI\I10HHJ,JX HBJIeHHH 

B yrrpyroM paCCElHIIHII IlYI\JIOHOB HYKJIOHaMII. 

B COOTBeTCTBHII C HUMe'leHHOrr nporpaMMoM I1CCJIeIIOBaHHH Hy

KJIOH-HYKJIOHIIOro pacccHHnH IIpll 3Heprllll 650 Mae BhTIIOJIIIeII PHJJ; 
CJIO)f{llbIX H OqelIb TpYJJ;oeMKHX aKClIepIlMeHTOB. B OilLITax OhIJIH lIC

lIOJIb30naUbI CJIOlf;lIhle 3JIeKTpOIIIlbIe cxeMLI, opllrHnaJIbHbre 

C HeI{pOBhlMII ImMepaMH. B pcaYJ!bTUTe ,nol'O <pH3I1KaMl1 

,lJ;JIH lIPOTOH-lIPO':J;OHHOrO paCCCHHHH 6hlJIH 1I0JlyqeHhl AaltHI,Ie 0 IIapa

MeTpax lIOJIHpHBal~RII P II ,lJ;cnOJIHpHaaI\IHf D, K03<p<pnlJ;neHTaX CIIIIHO

Boil: KOppeJIH~IIH Cnn II II K03<P<PIIlJ;lIeHTe CIIIIHOBOM KOppeJIHlJ;HR 

,lJ;JIH lIOJIHpllBOBaIIHoro lIyqKa, IIapaMeTpe BpaIJJ;eHIIH BeKTopa lIOJIH

pH3UlJ;HH R H lIapaMeTpe A. TaKIIM 06paaOM, B 3IraqHTCJIbHOM Mepe 

3aBepmcHa BLIlIOJIHHBmaHCH B JIa60paToplIlI n TCqClIHC pH):Ia JIeT 

IIporpaMMa IICCJIe,lJ;OBaHlIH, HC06XO,lJ;IIMbIX ,lJ;JIH OlIpcAeJIeHIIH aMlIJIH

TY,lJ;hI pp-pacceHHIIH IIpll nHcpnIll 650 Mae. IIoJIyqeHIIhIe ,lJ;aIIIIhIe 

1I03BOJIHJIH C,lJ;eJIaTb PH,lJ; BaiImhlX BhlBO,lJ;OB 0 xapaKTepe B3anMO,lJ;eii

CTBHH B 3TOH 06JIaCTlI 3HeprHii H lIpOBeCTlI <pa30Bhlii aIIaJIII3, 0 lIeM 

6Y,lJ;eT CKU3aHO HHme. 

IIoJIHpH3alJ;HH lIpH paCCeHIIIIl1 nciiTpoHOB HPOTOlIaMII HByqaJIaCb 

B OlIbTTax C I{BaBlICBOoO,lJ;HhlM pn-pUCCeHHlfElM ua ,lJ;ellTpoHc. B peayJIb

TaTe aHaJ1lI3a OilbITHbIX JJ;aHHhIX, IIOJIyqeUHLIX Upl1 3Hcprnn 635 Mae, 
OhlJIa 06uapymeHa 3HalIHTeJII,HaH BCJIIfTIIlHa lIOJIHp"3alJ;1I11 HYl{JIOHOB 

B COCTOHHHHX C I130TOlIlIqeCl{IIM ClIlIHOM T=O. 8TO IIOaBOJIIIJIO c,lJ;e

JIaTb 3aKJIIO'leIIl1C 0 60JIhmOll pom! HeI\eHTpaJIbHbIX CRJI BO B3aIlMO

,lJ;eIICTBIIII HYKJIOIlOB n Yl{a3aHHbIX COCTOHHHHX, a TaKH,e 0 HenpllMe

HIIMOCTII MO,lJ;CJIH HYl{JIOHa B BH,lJ;e 'lepHOrO maplll\a 

B3aIlMO,lJ;efrCTBHH HYKJIOHOB lIpll ,meprHHX 600-700 
l1HTcpccHoe HCCJIe,lJ;OBaHHe 6hlJIO lIpOBe,lJ;enO B 

C I\eJIbIO YCTpaHeHIIH HeO~H03IIaqHOCTII <pu30Boro alIamI3U JJ;alIIlbIX 

o pp-pacceHHHH IIpIl 310 Mae, BblIIOJIHCHHOro B BepKJIl1. OpIlrIlIIaJIb

HaH rOAOCKOlIHTIeCl\aH CIICTel'vla 113 COTCH C'leT'IlIIWn C lIMIlYJIbCIILIM 

lIIlTaHIIeM HBlIJIaCb BbICOl{03<p<pel{THBHbIM perHcTpnpyIOfI~lIM npn6o

POM, n03BOJIlIBmllM OCYIJJ;eCTBHTr, CJIOJRHbIll onhIT no TPOllIIOMY 

pacceHHHIO lIPOTOHOB B paHee Hel~ocTylIHOll (lIO HHTeHClIBIIOCTlI) 

06JIaCTlI 3Heprllll 310 Mae II 1I3MepnTb K03<p<pHI\lIeHT ClIlIHOBOH KOp
peJIHI\IIH - .
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3Ha'IHTeJIbHhLM ycnexoM yqeHhIx JIa60paTOpHH HBJIHeTCH npOBe

p;eHHhIH Sp;eCb COBMeCTHhIH €}lasoBhIH aHaJIHS p;aHHhIX 0 BsaHMop;eH

CTBHH HYKJIOHOB C nYKJIOHaMH. l1.n;eH 0 n;eJIeC006paSHOCTH TaIWrO 

nop;xop;a K aHamISY .n;aHHhIX 06 np- H pp-BSaHMOp;eHCTBHHX 6hIJIa pa3

BHTa B JIa60paTopHH e~e paHbme. C nOMO~bIO opHrHHaJIbHOrO MeTop;a, 

npep;JIOmeHHOro MaTeMaTllKaMH Bhl'IHCJIHTeJIbHOrO IJ;eHTpa OlUUl, 
BnepBhIe yp;aJIOCb npOBeCTH nporpaMMy TaKoro aHaJIHSa npn 8Hep

rHHX IIIIme nopora pom.n;eHHH nH-MeSOHOB. 8TOT MO.n;H€}lHIJ;HpOBaHHhIH 

€}lasoBhIH aHaJIHS, -B KOTOPO!'.! nOCJIe.n;OBaTeJIbHO HCnOJIbSOBaJInCb Hp;en, 

CBHsaHHhIe C o.n;Ho!'.!eSOHHhIM 06MeHOM, 6hIJI BhInOJIneH p;JIH :meprHH 

HYKJIOHOB 310, 210, 147, 95 H 40 Mae. AHamISY npep;meCTBOBaJIH 

TO'IHhIe H3MepenHH B JIa6opaTopHlI Hp;epHhIX np06JIeM npH ,meprHHX 

310 H 210 Mae pHp;a napaMeTpOB, KOTophIe 6hIJIH HSBeCTHhI H3 Hime

peHlIH B ,lJ;pyrHx HrrCTHTYTax C Hep;OCTaTO'IHOH TO'IHOCTbIO. B peSyJIb

TaTe 6hIJI nOJIY'WH npaKTH'IeCKH OP;HH Ha60p €}las P;JIH p;aHHh[X no Hy

KJIOH-HYKJIOHHOMY pacceHHHIO B 06JIaCTH OT 40 p;o 300 Mae. AHaJIHs 

C TaKoii: TO'IHOCTbIO II nOJIHOTOii 6hIJI npOBep;eH BnepBhIe. 

B JIa60paTopHH Cp;eJIaH TaKme cJIep;yIO~uii mar - npOBep;err €}la

SOBhIH a:aaJIH3 8HcnepHMeHTaJIbHhIX p;aHHhIX 0 PP-pacceH:aHH npH 

8HeprHHX 660 H 430 Mae. lIpH 8TOM B nepBOM CJIy'Iae 6hIJIB, HCnOJIb

SOBaHa 60JIbmaH HH€}l0pMan;HH HaH 06 ynpyrHx, TaK H 0 HflynpyrHx 

MArHHTHhIll cnEHTPOMETP ,UJIfl HCCJIE'uOBAHUH CllERTPOB 3APHIHEH
HbIX IIU-ME30HOB, POIH,UArorn;UXCH B HYRJIOH-HYRJIOHHbIX COY,UAPE
HUflX. 

npOn;eccax (pom.n;eHHe MeSOHOB), HOTopaH 6hIJIa HaKOnJIeHa Heno

cpep;CTBeHno B JIa6opaTopHlI Hp;epHhIX np06JIeM B peSYJIbTaTe He

CHOJIhHHX JIeT CHCTeMaTlI'feCKl'IX HCCJIep;OBanHH, a BO BTOPOM p;anHhIe 

p;pyrHx JIa60paTopuii. IIoJIY'IeHo He6oJIbllOe 'IHCJIO Ha6opoB €}las, 

npH'IeM OP;HH us HUX 6JIHSOH no xapaHTepy K pemen1fIO, Haii:.n;eHHoMY 

P;JIH 06JIaCTH HHme nopora MesoHo06pasoBaHHH. ~asoBhlii aHaJIHS 

nOSBOJIUJI onpep;eJIHTb, HaKHe COCTOHHHH urpaIOT ocnOBHyro pOJIb 

B npon;eccax pO}Kp;eHHH MesonOB B 06JIaCTH 8HepruH 400-660 Mae, 
a TaH}[{e YKaSaJI, KaKHe 8KcnepUMenThI n;eJIec006pasHo npOBo.n;HTb 

P;JIH p;aJIbHeiimero YCTpaHeHHH MnOrOSHa'IHOCTU aHaJIlIsa. 

B COOTBeTCTBHH C YKasaHUHMH, nOJIyqenIIhIMlI lIS €}lasoBoro aHa

JIUsa, B JIa60paTopHH npOp;OJImaIOTCH 8HcnepUMeHThI no HSMepeHHIO 

pa3JIU'IHhlX nOJIHpHSan;HOHHhIX napaMeTpOB, cpe~w IWTOPhIX oco6errrro 

Tpyp;H.hIMU HBJIHIOTCH HSMepeHUH B npon;eccax pn-C1'OJIHHOBeHHH. 

3H{PIHTeJIbHOe 'IHCJIO TaHHX onhITOB BhInOJIrreHO B nOCJIep;nee BpeMH. 

CJIep;yeT nop;qepHHyTb, 'ITO B peSYJIbTaTe BhIIIOJIHeHUH 60JIhmOH 

nporpaMMhI onbITOB H 3€}l€}leKTHBHoro aHaJIHSa B mHpcmoii 06JIaCTH 

8HepnIH HYKJIOHOB B JIa60paTOpuu nOJIyqeHa HaH60JIee nOJIHaH HH

€}lopMa,n;HH 0 Hp;epHhIX CHJIaX, KOTopaH USBJIeKaeTCH lIS 8HcnepH

MeTlTa. 

~OTOJIABOPATOPHfl UHCTHTYTA OBOPY,UOBAHA DbICOHOIIPOUSBO,UUTEJIJ,
HbIMU MAmUHAMU ,UJIH npOHDJIEHUH IIJIEHRU. 



1{cKopcnHC npOTOnOB ~O anCprHH B HCCKO~bKO COTCH Afae ~aeT 
B03MOJRnOCTh HSY'laTh npOn;eCCbI oopa30BanHH n-MeSOHOB HpH CTOm{

HOBeHHH HyK~OHOB C nYK~OHaMH H H~paMH B oo~aCTH lmeprHH, 3Ha

'lHTC~bHO npeBblHIalOm;HX nopor oopaSOBaHHH: MeSOHOB 

Afae ~~H: HYK~OH-HYK~OHHbIX coy~apeHHiI). IIpoBe~eHHoe B ~a
oopaTopHH B TC'leHHC pH~a ~eT CHCTeMaTH'leCKOe HCCJle~OBaHHe npo

:u,CCCOB pml\~eHHH HcihpaJIbHhIX H sapHiKeHHbIX n-1.feaOHOB, BKmo

'laIOm;ee OO~bHIoe 'lHC~O MOJImhlX H MeTO~H'leCKH paaHooopaSHbIX 

onhlTOB (aHaJIHS cnCKTpOB Y-KBaHTOB OT pacna~a nO-MeSOHOB, Mar

HHTHhlH aHaJIH3 BTOpH'lHhIX npOTOHOB H ~eii:TpoHOB, MarHHTHbIR 

aHamla aapHJReHHhlX MeSOHOB, MeTO~ 4loTon~aCTHHOK), nOSBO~H~O 
COCTaBHTh ~OCTaTO'lHO nO~HYIO l{apTHHY pOJR~eHHH nHOHOB B HIH

POIWR OO~aCTII alIcprHH OT nopora ~o 650 Afae. 
I1cc~e~OBamU{ npOn;CCCOB oopasoBaHHH McsonOB B PP-H np-coy

~apenHHx nOl\aSaJIH, 'ITO C POCTOM ::meprHH CTa~KIlBaIOm;HXCH IIYKJIO

HOB OT 400 ~o 660 Afae CH~bHO paCTYT Ce'lCIIHH STHX npOIWCCOB, H 

npH SHcprHH 660 Afae BK~a~ HX B nO~Hoe CC'lmme IIYK~OII-HYI{J10H
HbIX B3aHMo~eHcTBHR ~OCTHraCT 40 %. ~h{CnepHMeHTaMH yCTaHoB~eHO, 
'ITO npH B:WHMO~eRCTBHH HeiITpOHOB C npOTOHaMH n-MeSOHhl OOOHX 

SHaIWB oopaSYIOTCH C O~IIHaKOBoiI BCPOHTHOCTbIO. 8TO nOSBO~HeT 
C'lHTaTh cnpaBe~mfBOR rHnoTesy 3aPHlIOBOR CHMMeTpHH HlICPHhIX 

CH~ B OOJlaCTH MeSOHIIbIX HB~enHiI. BnepBhIC nOCTaB~eHnbIC ,)Kcnc

pHMeHThI no HaY'lenHIO oopaSOBanliH nO-McsonOB HciITPOIIaMH no

Kasamf, 'ITO npH COYlIapCHHH lIBYX nciITpOHOB (nOllOOHO coy~apcHHIO 
Jl;ByX npOTOHOB) 3anpCm;eHO pomllCHIIC nO-MeSOHOB OKO~O nopora. 

1{CTaHOBJICHO TaKJRC, 'ITO no MCpC YlIaJIeHIIH OT nopora ce'leHHC pom

~eImH nO-MeSOIlOB B nn-cOYlIapCHIIHX OhlCTPO paCTCT C aHeprHeiI. 

QHKJI OIlbITOB no HaY'leHHIO pOJR~CHHH 3apHJReHHbIX McaOHOB 

B np-COYlIapeHHHX I1pH sneprHH OKO~O 600 Afae lIaJI BoaMoamOCTL 

BbIHCHIITb ocooeHHocTII oopasoBaHHH IIH-MeaOHOB B COCTOHHHH lIBYX

HYKJIOHHOR CHCTeMhI C H30TOIlH'leCKHM CIIHHOM T~O. Ha MHOI'O

KaUaJIhHOM MaI'HHTHOM CIICKTpOMeTpe H3MepeHl>I :HlepreTH'lCCKHe 

cneInpl>I n + - H n - -Me30HOB OT np-coYlIapcHHit, onpClICJIeHbI HX yr~o
BbIC pacnpellCJICHHH, HaiI~cno YI'JIOBOe paCIIpelleJICHlIe sapRffieUUhlX 

MC30nOB lIJIH COCTOHHHH np-CHCTCMbI C H30TOnH'lCCKlIM CIIHIIOM T=O. 

YCTanOBJICHO, 'ITO CC'leHUe oopa30BaHlIH MeaOHOB B aTOM CO

CTOHHUH CHCTeMbI ~BYX HYKJIOHOB COCTaBJIHeT He OOJICC 30-40 % 
OT ceqeHHH MH COCTOHHHH C T=1. 

l1ayqeuHc npoI~ccCOB pOJI{p;eHHH nH-MeaoHoB, nOMHMO cBe~eHlIR 
o MexaUHaMe HX oopasoBaHHH, ~aeT B03MOiI{HOCTh HeIlocpellCTBeuuoR 

I1pOBCpKH ollHoI'o H3 OCHOBHhIX aaKOHOB cHMMeTpHH CH~bIlbIX BaaHMO

~eiICTBHR - aapH~oBoR He3aBHCHMOCTH. B JIaoopaTopHH HP;CpHhIX 

npoo~eM OhlJIH npOlleJIaHbI TO'lHhIC :JKCIICPHMCHTl>I, B KOTOPhlX BbI

BO~hI, c~e~yrom;He Ha saKOHa coxpaHCHHH H30TOIlH'leCKOI'O cnHHa, 

I1POBCPHJIHCb nYTeM cpaBueHHH cC'leIlHiI pOJI{~eHHH n-Me30HOB B pe

aKI~HHX: p+p-+n+ +d H n+p-+nO+d. 
Em;e oo~ec TO'lHbIM MeTOllOM HBJIHCTCH YCTaHOBJICHHe CTCIICIIH 

aanpeTa peaKn;HH d+d-+nO+a, KOTopaH MOmeT npOHCXO~UTh mIJIlb 
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rrOJIYABTOMATHLHcCKH([ IIPHBOP ,n)IH OBPABOTIHI CHUMIWB C UCHPOBhIX 
HAMEP. 

n cJIY'lae HccoxpaHeHHH II30TOnH'ICCKOI'O cnima. IIYTeM HCCIWJlhKHX 

nOCJIe~OBaTCJIbHhIX HaMcpcHIIR C nOMOm;bIO COBcpmcHHoH anuapa

TYPbI (ccuapaTOp 'Ia CTII:u, , BaKYYMHhl'/:'r TpaHT II T. u.) 4lIIauKH JIaoo

paTopuH YCTaHOBHJIU, 'ITO BCJIH'lJIHa rrOJIHOI'O CCqCHHH YKaaaHIIOR 
2peaK~HH MeHbHIe 10- 33 CM (c 90Wl-HOR ~OCTOBCPHOCThIO). Gna OJIH3

Ka Ii Ce'IenUIO :JJICKTpOMarIlHTIIoro npon;ccca d+d-+y+a, B TO BpeMH 

KaK npII OTCYTCTBHU 3arrpeTa no HaOTOnH'lCCKOMY cmmy CC~IClIHC 

MomeT ObITh B 100 pa3 OOJIbmC ('ITO HMecT MCCTO B PH~C aHaJIOrH'lHbIX 

npOn;eCCOB). OTO CBH,[ICTCJIbCTByeT 0 BbICOKOiI CTpOI'OCTH BbIHOJIIICHHH: 

aaKOHa coxpaIICIIHH: H30TOnH'lCCKOrO cnHHa B npo:u,cccax McaOH

HYKJIOHHOrO BaaIIMo~cRCTBHH. 
TaKHM oopaaOM, cOBoKynHocTb nOJIY'leHHhIX B JIaOOpaTOpJIH CBC

~CHHR 0 npOIwccax pom~CHIIH nH-McaOHOB B HYKJIOH-HyIOIOHllbIX 

coy~apcHuHX C xopOHIeH TO'lHOCTbIO nO~TBcpm~aCT aaIWH coxpaHc

I1l1H uaOTOnH'leCKoro cnHHa. 

6) nHOH-HYKJlOHHhle H DHOH-nUOHHhle B3aHMo,n:eHcTBHH. I1CCJIC,[lO

BaHHH pacceHHHH n-McaOHOB HYKJIOHaMII Ha'laJIHCb B JIaOOpaTopHH 

noc~c nOJIyqcHHH xopomo KOJIJIHMHpOnaHHhIX nY'lKOB n-MeaOHOB 

B 1954 ro~y, Korp;a npaKTH'lCCKU HC HMCJIOCL ~aHHbIX, OTHOCHm;HXCH 

K OOJIaCTH 9IIcprHH 3t-MCSOHOB BbIIlIe 200 Afae. B npOBcp;OHIIhIX onhITax 

HCnOJIh30BaJIaCL caMaH pa3JIH'lHaH MCTOllHI{a UCCJIClIOBaHuR: 4loTo

3Mym,cHH, KaMcphl BHJIhCOHa H lIH4141yaHoIIIIhlc KaMcphI, Cn;UHTHJIJIH:

l:\HOHIIhle C'lCT'lHKH, rop;OCKOnH'lCCI{IfC CHCTCMhl, nOSlIHee iI{HlIKO
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BO,n;OPOiWaR nyablpbKOBaR KaMepa II lICKpOBble KaMephl. B pR,n;e 

pa60T 6WIlI lI3yq:enhl :mepreTlI'IeCRHe aanlICIIMOCTII nOJIHhlX CelJeHlIH 

BSaIIMO,n;eiIcTBHR aapHmeHHhlX Me30110B C BO,n;OpO,n;OM H ,n;eHTeplIeM 

B 06JIaCTH <)HeprlIH 140-400 Mae, a TaKme yrJIOBble pacnpo,n;eJIeHHR 

MeSOHOB, yllpyro H C neposapH,n;Roii pacceRHHhlx BO,n;OPO,n;OM IIplI 

~mepl'lIRX MosonOB OT 176 ,n;o 360 Mae. AaHHhle lICCJIe,n;oBaHlIH no,n;

TBep,n;mIlI nplIHIJ;lIll sapH,n;oBoH CIIMMeTplllI CIICTeM TlIlla MeSOH 

HYRJIOH, a TaRme nplIHlJ,lIll sapH,n;oBoH neaaBlICIIMOCTII H,n;epHbTX CIIJI. 

8TlI 3RcneplIMeHTbI TaRme llo,n;TBep,n;lIJIlI pe3011allcllbIH xapaKTep 

BSaliMo,n;eHcTBlIH MOSOIIOB C HyRJIOHaMlI B 06JIaCTlI :mepnm MeaOHOB 

,n;o 300 Mae, nplIlJeM 6lilJIO nOKasaHO, lJTO MaKClIMYM CelJeHlIR BsaHMO

p;eHCTBIHI JIe}ElIT OKOJIO 190 Mae. 
IIpOBe,n;eHHhle C 60JIbrnOH TOlJHOCTbIO IISMepeHIIR IlOSBOJIlIJIlI BbI

nOJIHIITb nOllp06m,IH 4>asoBI>IH aHaJIlIS ,n;aHHhlx. HS ROToporo nOJIYlJeHa 

OlJ,eHKa pa,n;lIyca MeSOH-HYRJIOHHOrO B3amw,n;eHcTBHH 7.10- 14 CM. 

B CBHSlI C BOSHlIKIDlIMlI IIeCKOJIbIW JIeT Ha3a,n; COMHOHHHMlI no 

nOBO,n;y npHMOHHMOCTlI ,n;llcnepClIOHHhlX COOTHorneHHH R aHaJiliSY 

np-pacceRHHH B JIa60paToplIll 61ilJI nOCTaBJIOn PHP; 3KcneplIMeHTOB 

C lJ,eJIbIO nOJIyqOHlIH HOBbIX ,n;aHHhIX 06 ;:)TlIX upOlJ,eccax. C IlOMorn.nro 

,n;H4>4>YSlIOIlHOH KaMepbl 6bIJIlI lI3MepeHbI YI'JIOBlile pacnpe,n;eJIeHlIH 

ynpyro pacceRHHbIX Ha Bo,n;opop;e n - -Me30HOB C 3HoprlIeH 128 II 

162 Mae 6JIlIS nepBoro peSOHallca. EbIJIa Ollpe,n;eJIOna ,n;OHcTBlITeJIb-

TO.!l.OCKOlIII'lECKMI YCTAHOBHA ll3 1500 TAJ:):rEPOBCKlIX CqETqHKOB. 
PABOTAIOmlIX B PEilUIME lIMIIYJlbCHOl'O IIllTAHlIR. CllCTEMA OBJIA.D;AET 
BbICOKlIMll 3<l><l>EKTlIBHOCTbIO II YTJIOBhlM PA3PEIDEHlIEM PErIICTPA[(lIlI 
qACTIID;. 

HaR qaCTb aMnJIIITy,n;lil np-pacceHHllR Bnepe,n;. 3JIeKTpOHHbIMll MeTO

,n;aMII C BhICOKOR TOqHOCTbIO, (1-2 %) 6lilJIlI 1I3MepeHbI nOJIHhle ce

qeHlIH :n;p-BsaHMo,n;eHcTBHH B 06JIaCTlI 140-330 Mae nplI 100 SHaqe

HHRX ::mepTllH. C Y'IeTOM HaH60JIee TOlJHblX ,n;aHHhIX, nOJIYlJeHHhlx 

B JIa6opaToplIH H,n;epHhlx np06JIeM II B ,n;pyrlIx IIHcTllTYTax, TeopeTlI

KaMII JITCD 6bIJIa paCClJlITana peam::'HaH qaCTb aMllJIIITy,n;hl pacceHHlIH 

Bnope,n; ,n;JIR 3HaqeHlIH KOHCTaHThl CBRalI j2 =0,08. CpaBHeHlIe HOKasa

JIO, lJTO IlOJIYlJeHllhle paSHhlMlI JIa60paToplIHMlI HalI60JIee TOqHhlO 

p;aHHhle 0 :n;-p-paccemnnI He npOTIIBOpeqUT ,n;llcnepClIOHHhlM COOTHO

IDeHllRM BO BCel! xoporno lICCJIe,n;OBUHHOII 06JIaCTlI ::mepnIH BnJIOTb 

,n;o 400 Mae.
IIpe,n;llplIHRThle B JIU60paTopulI npe[(lI3lIOHnhle lI3MepeHlIH COlJe-


HIIH np-pacceRHuR nOSBOJIUJIU TaKmo IIpOBepuTb runoTesy ToopeTlI


KOB 0 cyrn.ocTBoBaHulI nceB,n;oCl{aJIHpHOrO po-Me30Ha co cnUHOM O. 

EhlJIO nORa3aHO, lJTO B UHTepBaJIe Macc 260-420 Maelc

2 
HeT YKa3aHllH 


HU cyrn.ocTBoBaIme TaKorO Me30Ha. eCT
B CBR3lI C npe,n;CKa3aHlIRMlI TeopeTlIKOB 0 BOSMOJI{HOCTU cyrn. 

nOBanUR BToporo HeHTpaJIbHOrO nH-M030Ha C Maccoii, 6JIlI3KOH I{ 

Macce o6hlqHOrO :n;o-Mo30Ha, U TaKII'e pacna,n;ruorn.erocR Ha 2 raMMa

KBaHTa, 3l{CnepllMeHTaTOpbI JIa60paTopulI npOBOJIII IIsyqenlIe 

yrJIOBOrO pacnpe,n;OJIeHIIR raMMa-KBaHTOB, o6pa30BaHHhlx npH saXBa

TO:n; - -M030HOB B BO,n;opo,n;e. AJIR ;:)TUX onbITOB 6bIJIa C03,n;aHa CJIOmHaH 
aH

ro,n;OCKOnHlJeCKaR YCTaHOBKa lI3 1500 cqeT'IIIlWB, o6JIa,n;aIorn. BhlCO

KIIMH 34>4>OKTlIBHOCTbIO H yrJIOBhlM paspomeHHeM (1°). l.IYBCTBII

TeJIbHhlii MeTO,n; n03BOJIHJI npuHTH K 3aKJIIOlJOnlIIO 0 HeB03MOiHHOCTlI 

cyrn.ecTBOBaHHlI TaKoro Me30Ha. C nOMOrn.bIO nOH mo YCTaHoBIm 

y,n;aJIOCb Cp;eJIaTb nepByIO oll,eHKY BepxHero npe,n;oJIa BepOlITHOCTH 

pacna,n;a :n;o --3'Y, sanpern.eHHoro Tpe6onaHlloM C-IITIBapHaltTHOcTlI. 

B ,n;aJIbHeHmeM Ha YCTaHoBIw C TpeMlI lJepeHKOBcKHMH cneKT

pOMOTpaMH nOJIHorO norJIOrn.OHHR OTHOCUTeJIbHaH BepUlITnOCTb 
A=W (:n;o __3'Y)IW (nO__ 2 'Y) C 90%-HO}1 ,n;ocToBepHocTbIO 6bma olJ,eHeHa 

KaK A < 5.10 - 6. I1MeBrnHeClI ,n;o 3THX nop 6oJIeo rpy6hle OlJ,enKH 
4

,n;aBaJIH SHaqelllIe A < 9.10- • 
BamHoH xapaKTepHCTlIIWii BSulIMo,n;eHcTBHR nHOHOB C HyKJIOHaMII 

nplI MaJIOH <)HeprnH RBJIlIeTCR OTHOIIIOHHO Ilano!f>CKoro oTHornoHIIO 

BcpOHTnOCTeH MesoHHoro II pa,n;lIa[(lIOHHOro saXBaTa :n; -MOSOHOB 

B Bo,n;opo,n;e: P=W(:n;-p~nOn)IW(:n;-p--'Yn). HeCKOJIbKO JIeT Hasa,n; 

B03HlIK pasH060H npn oHpo,n;eJIeHlIlI 3TOH BeJIHlJlIHhl paSJIHlJHbIMU 

rpYHnaMlI 4>USHKOB. B CBH3U C ;:)TllM B JIa6opaTopHlI lI,n;epHblX HPO

6JIOM 6hlJIO npe,n;nplIHlITO TOqIIoe lI3MopeHIi:e YKa3aHHoro OTHorneHHH. 

B OTJIU'IHe OT paHee BbITIOJIHeHHbIX pa60T sp;ecb BeJIlIqlIIIa OTnoIDoHIIR 

onpe,n;CJIHJIaCb Henocpe,n;CTBeHHO nYTeM cpaBHeHHlI qlICJIa COBna,n;eHlIii 

,n;ByX raMMa-KBanTOB, 06pa30BaBIDHxCR nplI pacna,n;e :n;o-Mosona, 

C qlICJIOM raMMa-KBaHTOB BTOPO}I peaR[(UH. BOJIHlJHHa oTHorneHHlI 

OKa3aJIaCb paBHoiI ,40 ±0,08. 
MaKClIMaJIbHalI 3HoprnH, npu KOTOpoii B JIa60paToplIlI HCCJle,n;o-

BaJIOCb :n;p-BSaHMo,n;eHcTBlIe, paBHa 390 Mae. 3TlI OHbIThl 6bIJIU npo

Be,n;eHhl C nOMorn.bIO 4>oT03MYJIbcuiI. AHaJIH3 nOJlyqeHHblx naHHhlX 
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mH,lJ;HOBO,lJ;OPO,lJ;HAfl lIY3blPbHOBAfl HAMEPA, PABOTAIDII{Afl B MArHHT
HOIII lIOJIE. PABO'IHR OB'bEM HAMEPhl_ 8 JIIiTPOB. 

06 ynpyroM n +p-pacceflHlIlI n03BOJIHJI HaHTH <pasoBble Cp;mIrH P;JIH 

s- 11 P-COCTOHHHH; <PaSb! d-BOJIHhl .OKa3blBaIOTCH MaJIblMH. OqeHI{a 

p;eHCTBHTeJIbHOH 'laCTH aMIIJIHTYP;bl pacceHHHH Bnepep; xoporno co

rJIacyeTcH C paC'lCTaMH npH nOMO~H P;HCllCPCHOHHhlX COOTHorneHHH 

P;JIH r=0,08. 
B nOCJIep;lIHe rop;bI OP;HHM HS rJIaBIIhlX HanpaBJIeHHH pa60T JIa6o

paTopHH ltBJIlteTClt H3Y'lenHe BsaHMop;eiicTBHfI nH-MCSOHOB C nH-Meao

HaMH. Panee 3p;eCh npH nOMO~H CI~HHTHJIJIHl~HOnHhlX C'IeT'lHIWB 6JilJIa 

onpep;eJIeIIa :mepreTH'IeCKaH aaBHCHMOCTb p;H<p<pepenqHaJIbHOrO ce'Ie-

HHlt 06pasoBaHHlt Me30HOB B HpOI~cccax n - +p /n- +n:o+p B o6JIacTH 
'>In- n 

~meprHH 250-370 Maa H BnepBbIe HOJIY'leHbI CBCp;eIIHlt 00 :mcpreTH

'IeCKOH SaBHC:lIMOCT:II cYMMapHoii BepOfiTHOCTH P;BYX BeTBeM peaRq:IIH. 

Oco60e 3Ha'IeIIHe HMeeT HCCJIep;OBaHHe npOIl;eCCOB nN-BsaHMop;eHCTB:lIH 

C pomp;eIIHCM p;OnOJIHHTeJIbHOrO Meaona BOJIH3H nopora, T. K. P;JIfi 

inO}! 06JIacTH :nreprHH HMceTCH CTpOralt TeopHH, ll03BOJIHIO~aH aHH

m:l3HpOBaTb ::lTO HBJICHHe H BLIp;eJIHTb ::l<PWeKT nn-Baa:IIMOp;CHCTBHfI. 

,1J;JIn TaKHx:mCllepHMeIITOB O'IeHh ::l<p<peI{THBHhlM OKaSaJICH MeTOl\ 

<pOTO::lMYJIbCHH. IIpoBc,l.(euHhle 3a nOCJIe,n;Hlle rO,l.(bI B JIa60paTopluI 

HCCJIe,ll;OBaHlIH peaKqHII n- +p_n+ +n H n- +P_Jc +no+p 
B OOJIaCTH :meprHH 210-310 111ae n03BOJIHJIH OHpep;CJI:lITb Ce'leHHe 

HpOI~ecca llepeSapH,ll;KH n"n- _nono llpH MaJIhlX <lUeprHflX, a TaKIf(C 

,ll;JIHHbT pacceflHHH B S-COCTOHU:lIH co SUa'IeH:lIfiMll H30TOlllI'IeCIWrO 

CII:lIHa T=O H TeOpeTll'IeCKHH anaJI:lI3 p;allHblX ;'J;aJI BamHbIe 

KOJIH'IeCTBeHHMe CBC,n;CHHfI 06 HHTenCHBHOCTll :Tt."t-BSaHlVwp;eHCTBHfl. 

OnblTbI no HCCJIe,l.(OBaHHIO pOmp;en:IIH llap nllOHOB B mWH-HYRJIOH

HhlX H IIPOTOH-,n;CHTPOHHhIX CTOJIRHODCIIHHX, npOBep;eHHhle C HOMO~hIO 
<pOTO<lMYJIbCHH H <lJIeKTPOHHLIX CHCTCM, n03BOJIIDlH nOJIY'lHTh HHTe

peCHbIe ,ll;aHHblC 0 IIHOH-IIHOHHOM B3allMop;eHCTD:lIH HpH HOJIHOH <lHep

rHH B C. I~. M. 300 Mae. ,1J;auHbIe, nOJIY'lCHHble B JIa60paToplm Hp;ep

II.blX npOOJIeM, llOKaSaJIH, 'lTO 06IIapymeHHoe aMepHKaHCRHMH 

<pH3H1{aMH CHJIbHOe D3aHMop;eHcTBHe II:lIOIIOB npH 9TOM :mcprHII He CBO

P;llTCH R pe30HaHCY, RaK <lTO nCpBOHa'laJIbHO C'lHTaJIOCb. B ,1J;y6He 

6bIJIO BIIepBMe YCTaHODJICHO 3Ha'IeIIHe H30TOHlI'ICCROrO CIIHHa COCTO

flHHH, B KOTOPOM IIPOIlCXOP;IIT CHJIbHOe B3aHMop;eiicTBHc IIIIOIIOB IIpll 

300 Mae. B ,n;aJIbHeiirneM 3TH SaI{JIIO'leUHH 6hlJIH nO,l.(TBepm,n;eIII,i: 3RC

IIepHMGHTaMH B p;pyrHx qeIITpax. TeOpCTIflleCRHMH paOOTaMH (J1T<1J) 

06RapymeRIIoc 9RcIIepHMcRTaTopaMH BsaHMop;eHCTBHe OhIJIO CBHsaHO 

C oco6hIMH CBoHCTBaMH aRaJIHTH'leCROrO IIoBep;eHHH aMIIJIHTYP;bl nHOH

IIHOHRoro B3aH1tIOp;eHCTBHH. 

IIpH II3Y'leRHH IIpo~eccoB oopa30BaIIHH MeSOROB Me30RaMH B 

H,l.(epRoii ::lMYJIbCHH <pHSHRII o6RapymHJIH ROBoe HBJIeIIHe - Il:BoiiHYIO 

IIepe3apH,ll;I{y n I- -MesoRoB'. AHaJIHS IIpHBeJI aBTopOB K SaKJIIO'IeUHIO, 

'ITO IIpo~ecc, BGpOHTRO, IIp;eT no cxeMe: n+ +n_no+p 
L-l-no+n_n:- +p. 

BCRope HMII 6hma o6napymeIIa TaRme p;BoiiRafi IIepe3apHp;Ra n:- -Meso

ROB. 113MepeHHH IIOJIRhIX Ce'leHHH ::lTHX IIpo~eCCOB B IIRTepBaJIe 9Hep
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rHH 30-140 Mae 1I0Ka3aJIH, 'ITO ,BeJIR'IHHa Ce'IeHHH lIepe3apHAKH n 
3Ha'lHTeJIbHO MeHhIDO BOJIR'IHHbI Ce'lOHHH lIepBoro lIpon.ecca. (hOT 

HOJI:aBIIo 06IIapYiReIIHblit lIpOn.OCC Bhl3I,IBaOT 60JIbIDOH JIlITOPOC 4JH3H

KOB, OC060HHO B CBfI3H C B03MOJRHOCThIO o6pa30BamfH He06hI'lIIhlX 

mJ.op. I1cCJIeAOBaHlfH 3THX lIpon.eccoB lIa'laJ1l1Ch TaRiRe B pfI)1,e APyrHX 

HHCTIiTYTOB. 1I0cJIe)1,YIOIIJ,eo Ii3Y'lOHUO ABotilIO:ii lIope3apfI)1,KH Ha pa3

JIUqRIuX HApax (Be, C, AI, Pb) 1I0Ka3aJIO, 'ITO Ce'IOHUe lIpOIJ,occa 

)1,JIH lIUOHOB 060HX 3HaKOB paCTeT C YBeJIR'IOHUeM aTOMHoro HOMepa 
fIApa. 

BOJIhIDo:ii ::mclIOpHMOHTaJIhHhIR MaTOpHaJI 0 MoxaHII3MO pOiRAeIUIH 

lIap nUOHOB B IUWH-HYKJIOHHhIX cOY)1,apoHlIfIx nOJIY'leH B JIa60paTopHH 

C nOMOIIJ,hIO 25-canTuMeTpoBo:ii iRHAKOBOAoPOAHOH IIY3hIPbKOBOH Ka

MOPhI, IIoMeru.oHIIOiI B MarHlITlIOO 1I0JIe. IIpH 06JIY'IOHHH KaMophl 

1[' 

1f.-~ N"'~r+e·•., 

+-+ 

+---+ 
+-v
+----v
-{fc----"•11/ 
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CXEMA OlIhITA 110 1I01ICEY H HCCJIE'[\OBAHHIO BETA-PAClIA,[\A lIH-l'!IE30HA. 
1, 2, 3, 5 CIJ,HHTHJIJIffIJ;IIOHHhlE C'lF,TQHEH, Bhl,[\EJIffIO~IiE 1I1I0HhI lIY'l 
ItA; 6 - C'lET'lHE, B ItOTOPOM lIPOHCXO,n;ffT PAClIA'[\hI OCTAHOBlIBIIllIXCff 
:r+-ME30HOB; 7-10 - C'lET'lHHII AHTIICOBIIA,n;EHHfi, PA3'[\EJIffIOIIJ,lIE rAM
lIIA-KBAHTbI II 3JIEETPOHhl; ii-iii - 'lEPEHHOBCEHE ClIEETPOMETPhI lIOJI
HOro IIOrJIOlIJ,EHHff; 4, :E - TOPM03ffIIJ,HE <l>lIJlhTPhl. ClIrHAJIbI OT BCEX 
C'lETqUIWB lIO,[\AIOTCff HA BXO,[\hI CHOPOCTHOrO lIfITHJIY'lEBOrO OCn.HJI
JIOrPA<l>A. 

B lIY'lKe n - -MC30HOB C 3HeprHe:ii 340 Mae IIOJIY'lOlIO 60JIee 250 ThlCfI'I 

cTcpoo4JoTorpa4JHH. 06pa6oTKa CHHMKOB 1I03BOJIHJIa OlIpOp,OJIHTh co
'lClIHfI pa3JIH'IHhlX BeTBcH peaKI~IuI n - + p -+n - n + n, n -nOp, n - py. 
HaH60JIoc HHTCHCHBHOH OKa3aJIaCh peaKn.HfI n-p-+n-n'r n, BTOPOH 

lIPOU;CCc -+n -nop B HeCKOJIhKO pa3 MeHoe BepofITeH. 1'eOpeTH'leCKlI:ii 

aHaJI1I3 )1,aHHhlX 06 3THX lIpon.eccax, lIpoBep,eHHblii B JIa60paTopHH 

HiJ;epnhlx lIp06JIeM 1I JIa60paTOplIH TCOpeTH'IeCKOH 4J1I3HKH, 1I03BOJIUJI 

Cp,eJIaTh HHTepeclIhlO 3aKJIIO'IeHlIfI 0 MexaHH3Me peaKn.HH. 
HeOJKlI)1,aHHO 60JIhIDHM OKa3aJIOCb Ce'IOHUe pa)1,lIaIJ,lIOHHoro Ka-

HaJIa peaKI~lIH (j (n-p-+n-py)=0,16+g:g~ .M6 lIpH :mepnm raMMa

KBalITOB 60JIhIDe 70 Mae (3aMOTIIM, 'ITO 3TO caMoe TO'lHOe U3 BhllIOJI

HOlIHhlX B pa3HhlX HHCTlITYTax U3MepOHHii). ;::ha BOJIU'lHHa OJIU3Ka 

K BOJIlI'IlIHe CC'lOlIHfI lIpOI~occa n - p -+n - nOp 1I lIpCBhIlliaeT OIKHp,aB

IDyroCH TeOpeTR'IOCKIL 1'IIJ,aTe.lIhlIUH TeOpeTHqCCKHH aUaJIlI3 1I 3Ha

'IUTCJIbHhIH CTaTHCTlI'IOCKlIll MIlTepHaJI, 1I0JIY'IeHHhlii B onhlTax, p,aJIH 

B03MOiltHOCTh OT)1,OJIlITh BKJIa)1, B03MOiKlIoro npOI~occa 4JOTOPOIl{)l,OHlIfI 

lIUOHa ua lIHOlIe yn-+rtn B STY peal\IJ,IIlO H On.OHHTb KOHCTaHTY 4JOTO

pom)1,eHllfI (C 2 =0,5 ±O ,3). BepofITHo, BlIepBhIe 1I0JIY'IelIhl nelIpoTH

BOpe'IHBhle CBe)1,OUHfI 06 aMDJ1l1TYAe SToro HHTepCCIIoro I1po n.e c ca . 
B SKClIopUMeHTax, lIpOBe)1,elIHblx lIpH lIeCKO.lIbKHX ::lIIa'ICHIifIX 

3HeprHH lIa)1,aIOIIJ,HX lIUOIIOB, oOHapYiROH 3Ha'lHTeJIblIhlH POCT CC'le

IIUH n-n+ -B3aHMO)1,eHCTBlIH B COCTOHHlIH C 1'=0, Ua'lHlIafI C 3ueprHIi 

rtn-ClICTOMhl 350 M 3e. 

IIccneAOBaHlle 
npoqeccoB cna6oro 

BaaIlMOAeicTBIIR; 
lIay~eHlle CBoicTB 

MIO-MeaOHOB; 
MeaOaTOMbl 

B TC'lOHHO 1I0'ITH AOCfITlI 1I0CJIeAHHX JIeT 4J1I31IKlI pa3Hhlx CTpaH 

oc060e BlIHMaHue YJI:0JIfIIOT YHlIBepCaJIhHOH TOOPlIH cJIa60ro B3alIMO

AeHcTBHH. B STOH TeopHlI Ha OCHOBaHHH cHMMeTpHlI MIOOH-SJIeKTpOH 

)1,CJIaOTCfI 1I01IhlTKa 06'bfICHlITb C eAHnoH TO'IKlI 3peHlIfI pa3J1l1'IHhIe 

fIBJIeHlIfI: paclIaAhl 1I BpOMena iR1I3HH HeCTa61IJIbHhlX 'laCTHIJ" 3aXBaT 

MlOOHOB HyKJIOHaMH 1I APyrHe. B JIa60paToplIH fIAepHbIX lIp06JIeM 

6hlJI BhllIOJIHeU PfIp, 4JYHAaMeUTaJIbUhTX ::lKCrreplIMeHToB, HalIpaBJIeH

HbIX Ha lIpoBepKY BhlBOAOB YHHDepCaJIhHOll TeopHlI cJIa60ro B3alIMO

~OllCTBHfI C Y'lacTHoM IUIOHOB H MIOOUOB. 
B JIa60paTopHlI 6uJI OTKphIT OlIeHb PO)l,KUH lIpOI~ecc 6eTa-paclIa)1,a 

lIH-Me30Ha n+ -+no+e+ +V • (:!TOT lIpOJ~OCC lIpe)1,CTaBJIfIeT OCOOeHHO e 
60JIhIDOH HlITOpeC AJIfI TeOpHH CJIaOOrO B3aHMOAeHCTBUfI, TaK Kal' 

fIBJIfIOTCfI YHHKaJIbHOH B03MOffiHOCThIO lIpOBepRH rHlIOT03bI coxpa

HOlIHfI BeKTOpHOrO TOKa, c4JOPMYJIUpOBaHUOH COBeTCKHMH TeOpeTH

KaMH. I1ClIOJIb30BaBIDafICH B OlIhITaX YCTaUOBKa COCTOfIJIa 1I3 BhICOKO
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31jJljJCRTlIBHoro OJIOI{u perIfCTpan;1I11 raMMa-JIY'Ie:iii. OT pacna).\a He:iii.

TpaJIbHOrO MeaOHa H ).\eTeRTopa noaIfTpOHOB; CIIen;HaJIbHhle 3JIeKTpOH

lIbIe cxeMhI nOaBOJIHJIH OT)J;eJIHTb raMMa-RBaHTbI ,n;pyrHx npOn;eCCOB. 

IIocJIe,n;rree OhlJIO BOSMOfI\HO ~'OJIhRO OJIaro).\apH IfCRJIIO'IHTeJIbHO Bhl

COROMY BpeMeHHOMY paspemeHHIO YCTaHOBRH (3.10 -10 ce.,..). IIMIIYJIb

Chl pcrucTpHpyeMLIx 'IaCTUn; HaOJIIO).\aJIHCb Ha CIIen;HaJIbIIO paapaoo

TaUHOM CROPOCTHOM IIHTIfJIY'IeBOM OCIJ;UJIJIOrpacpe. PeaYJIbTaTbI 

rrOCJIep;OBaBmux saTeM IfsMepeHIfH C rrOMOtn;bIO ,n;OIIOJIHIfTeJIbHO ycoBep

meHCTBOBaHHOH' YCTaHOBRH rr03BOJIUJIIf orrpe,n;eJIIfTb OTHomeHIfe Be

POHTHOCTH 3TOl1: peaRn;lIlI If OOhl'IHOrO MIOOHHoro pacrra).\a 

A=W(n +-+no+e+ +ve)/W(n -+/1++".,) (1,1 ±0,2) .10-8 
(COrJIaCHO YIIIfBepCaJIbHOH TeopIfIf l:IeJIU'IIfHa A COCTaBJIHeT 1,04.10 8). 
l\oHcTaHTa G, onpe,n;eJIHIOrn;aH lIHTeUCHBHOCTb 3Toro npon;ecca, pallHa 

OTCIOt~a: G= (1,03±0,11) Gj ; B npe,n;nOJIOmeHIfH coxpaHeHIfH BeR

TOplI(lro TORa TCOPIU! p;aeT G= Ga. 8HepreTlI'IeCRlIH crreRTp rr03IfTpO

HOB, oOpaSYIOIIJ.HX(IH B oeTa-pacrra,n;e rrIfOHOB, COBrrap;aeT C TeopeTH'Ie

CRIf npep;CRasaHIlhlM. TaRlIM OOPHSOM, B aTOM CJIOJ:H'HOM If TOHROM 

3RCrrepl1MeHTe rrOJIY~IeHO IIo,n;TBepm).\eHIfC rIfIIOTe3hl CoxpaHeHHH BeI{

TopHoro TORa II CJIaObIX BsaIfMo,!.\eIICTBIfHX. B 3TIfX me OIIhlTax IIorrYTHO 

rrOJIYlJena On;61ma BepOHTHOCTIf ).\Pyroro pe,!.\Roro IIpOI~ecca 
pa,!.\Han;IfOHHoro pacrra,!.\a rrH-Me30Ha :It + -+v+e + +V . 

e 
Yl:lCHhIMIf JIaOOpaToplIH BrrepBble HaOJIIO,!.\aJICH H UhlJI 1I3Y'IeR 

npon;ecc 3aXBaTa MIO-MeSOHOB H,!.\paMH reJIlIH C IfcrrYCRaHHCM MIOOH

,D;If<1'><1'>Y3IIOHIIAH HA. 
MEPA, C IIOMOtn;hlO 
lWTOPon H3Y"IAJICH 
IIPOn;ECC 3AXBA~'A 
MlOOHA rEJIHEM-3. 

nOl'O HeHTpIfHO: /1 - +He3-+H3+v\J.' 8HcrrcpIfMeHThl llhlIIOJIHeHbI C rro

MOrn;bIO P;lICPCPYSHOHHOH RaMepLI BLICORoro ,!.\allJleHIIH, HarrOJIHeHHOH 

rCJIIfCM O'ICHb BLICOROH CTerreHIf O'IIfCTI{If OT TplITIfH. IIcCJIe,!.\onaHIfH 

IIoaBOJIHJIIf c,!.\eJIaTb pH,!.\ BamUhlX BhlllO,!.\OB. IloJIyqeHuaH Ifa orrhlTa 

BeJIIfqIIHa BCPOHTHOCTIf saXBaTa MIOOHa rCJIIICM-3 COCTanJIHCT 

A=(1,4 ,14).103 ce.,..-l. OHa corJIacyeTcH C paC'ICTOM Ha OCHOBC 

TCOpIflI YHlIBepCaJIbHOrO BeRTopHoro 11 aRClIaJIbHO-BCRTopHoro BsalIMO

,!.\eHCTBIfH B rrpep;rrOJIOmCHUU coxpaHenUH BCRTopHoro TORa (A= 
1,54.103 ce.,..-l C 5-8%-HOii: omuoRoH). AHaJIUa HOJIY'ICHHhlX 

pesYJIbTaTOll, a TaRme p;aHHbIx, HpHBcp;eHHhlx B ,!.\pyrlIx paooTHx, 

rrOSBOJIHeT On;CHUTf> ROHcTaHTY CPCPMlIcBclwro BaallMop;eHcTBlIH (Gp ) 

= (0,8+g;i)/GOT' HllJIHCTCH Ha ero'ITO YRaaaH1IeM B03MO}I\HOCTb 

rrpHCYTCTBHH HapH,!.\Y C raMMOB-TCJIJIepOBCRUM B rrpon;CCCC MIO-saXBaTa. 

BeJIH'IUHa cpepMHeBCRoro B3aIfM(),!.\cHCTBIfH corJIaCYCTCH C On;CHROH 

TeopUIf YHIfBCpCaJIbHOrO (V-A)-n3allMo'!'\eHCTBHH. 

B ;)RCrrepllMeHTax, HPOBCp;eHnhlX B JIaOOpaTopUlI, BncpBhle Ha

OJlIO,o;aJICH 3JIeRTpOHHhlH pacna,!.\ OTpUn;aTeJIbHorO nIf-MeSOHa 

:It- -+e- +Ve. IIoJIY'IeHHaH B orrhlTax BeJIU'IIfHa OTHOCIfTeJIbHOH 

BepOHTHOCTH 3Toro pacna,!.\a W(n- -+e- +Ve)/W(n- -+/1 +Vp.) = 
(1 ,2±0,7) .1O- t COllrra,n;aeT, B l1pep;eJIax omIfooR, C aHaJIOrIf'IHOH 

BeJIIfqIfHOII ,n;JIH rrOJIOmIfTeJIbHOrO rrlI-MeSOIIa If corJIaCYCTCH C rrpe,!.\

CRasaHIfHMIf YHIfBepCaJIbHOH TeopUIf cJIaooro BsauMop;eHcTBlIH. 

MomHo BlI,1J;eTh, 'ITO pcay.T£hTaTLI Bcex orrHcaHHhIX ,)J{CHepIfMeIITOB 

COBMeCTlIMhI C BLIBo,!.\aMlI YHUBepCaJIbHOH TeopllH. O,!.\HaRO nOJIHhlC 

BepOHTHOCTH npOn;eCCOB MaJIO 'IYBCTBlITCJIhHhI R COOTHomeIIIfHM He

IWTOPLIX ROHCTaHT TeopHH. IIo:JTOMY B HaCTOHtn;ee BpeMH HeJLbSH 

C nOJI1lOH orrpe,n;eJIeHHOCTbIO yTBcpm,!.\aTh, 'ITO 3TU ::lRCnepIfMCHThl 

CTporo ,!.\ORaShlBaIOT CHpaBe,!.\JIUBOCTb YHUllepCaJIbIIOii TCOpHH CJIaooro 

BsaHMOAeHCTBHH. O,!.\HHM II3 3JICMCIITapHhlX npOn;eCCOll, B peSYJIJ,TaTe 

USyqCIIlIH ROToporo MOiH'HO C OOJIJ,mOH orrpc,!.\eJIeHHOCThIO BhlllCHIfTb 

crrpaBe,!.\JIIIBOCTb YI{asauuoii TeopIIlI, HBJIHeTCH npon;ecc saXBaTa OT

plII\aTeJIbHLIX MIOOHOB rrpOTOHaMlI: /1- +p-+n+vp.' Op;HaI{O IIa rrYTU 

IISY'ICHlIH ::lToro HBJIeHHH JICmaT OOJIbmIIe Tpy,!.\rrOCTlI, CBH3aHHhle 

C pa3JIIfqHhlMH TOIlRHMII MIO-MeaOaTOMHbIMH rrpOn;eccaMII, n 'IaCTHOCTlI 

C oOHapymeHHoH B JIaUOpaTopUH nOJIHOH ,!.\errOJIHpllSan;lIeH MIOOIIOB 

B mU,!.\I{OM BO~Opo).\c U T. n. 

BOJIbllOH caMOCTOHTCJIbHhlH lIHTCpeC H OCOOYIO Ba)HHOCTb n CBH3H 

C aTIIM II~leeT IICCJIe,!.\OBaHHC HpOn;CCCOll, npep;mCCTBYIOrn;lIX H,!.\epHoMy 

3aXBaTY MIOOHa, a IfMeHHO, MesoaTOMHOH U MeSOMOJICI{YJIHPHoii CTa,!.\lIl1 

:noro HBJICHHll. l\OJIFf'IeCTBeHHaH TCOPUH TaRlIX HpOH,eCCOB B OCIIOB

HOM OhIJIa paSBIfTa TeopeTHRaMU JIT<D. B JIaoopaToplllI H,!.\CpHhlX 

npOOJIeM ycrremHo OCY.LJ:J;CCTllJIeHa mHpOI{aH rrporpaMMa 3RcrrepHMeH

TaJIbHoro lISY'ICmUI HBJICHlIH, xapaRTepHhlX ).\JIH MeaoaTOMHoro COCTO

HHHH Bern;CCTBa, H B HepBYIO O'IepC,!.\b rrpOn;eCCOB, npOTeI{aIOtn;HX 

npll OCTaHOBI{C Me,n;JIeHIIbIX Il-MesOHOB B BOP;OpO,!.\C H ,!.\eHTcpUlI. 8TOMY 

B SHa'IUTe.lJbIIOii Mepe cnOCOOCTBOBaJIa TOIIRaH MeTO,!.\III{a, I{OTOpaH 
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rr03BOJIHJIa HaytIHTb PH~ He~ocTyrrHblx paHee ~JIH HCCJIe~OBaHlIH rrpo

Il;eCCOB. B oOJIbmoIi cepHH orrhlTOB, BhlrrOJIHeHHbIX Ha rrytHte M:IOOHOB 

C rrOMOm;blO ~H<P<PY3HOHIIOIi I,aMephl BhlCORoro ~aBJIeHHH B MarHHT

HOM nOJIe, nOJIytIeHO oOJIee 500 ThlCJITI <poTorpa<pHIi, Ha ROTOPhlX 

aaperHcTpHpoBano OROJIO 75 ThlCHTJ: OCTaHOBOR M:IO-MeaOHOB. Hx l'Iay

TJ:eHHe ~aJIO 3HaTJ:HTeJIbHOe ROJIHTJ:eCTBO HOBhlX CBe~eHl'IIi, OTHOCHm;HX

CH RaR R coocTBeHHo MeaoaTOMHhlM rrpOIl;eccaM, TaR liI R M:IO-RaTaJIHay 

H~epHhlX peaRIl;HIi B CliICTeMe BO~OpO~ - ~eIiTepHIi. BnepBbIe liIaytIeHhl 

npOIl;eCChl ynpyroro pacceHHliIH PI-t-Me30aTOMOB Ha rrpOTOHax H d!-t 

Me30aTOMOB Ha rrpOTOHax, ~eHTpOHax H CJIOmHbIX H~pax liI orrpe~e
JIeHhl rrOJIHhle CeTJ:eHHH STHX rrp0Il;eCCOB. IIoJIytIeHhl BepOHTHOCTliI 

oopaaOBa:lIliIH MeaOMOJIeRYJI PPI-t, pdl-t, ddl-t, OIl;ellella BepOHTHOCTb 

aaXBaTa M:IO-MeaOlla Ha COCTOHHHH pl-t-Me30aTOMa H MeaOMOJIeRYJIbI PPI-t. 
epOHTnOCTliI oopa30BaHliIH pdl-t- If dd!-t-MeaOMOJIeRYJI nOJIytIeHhl rrYTeM 

peaKIl;liIH H~epHoro KaTaJIliI3a dl-t+p-lo-Hc3+1-t 
3~eCb Brrep,Bhle iHaOJIIO~aJIaCb H OhlJIa liIayqeHa 

H~epHoro CliIHTcaa dl-t+d-lo-He 3+n+1-t -. HaMepeHbI BepOHT-

HOCTliI, a TaRme aOCOJIIOTHhle CKOPOCTliI rrepexo~a I-t - -Me30Ha OT" rrpo
TOlla It ~eIiTpOHY liI CJIOmHhlM H~waM. 

MORmo YBepeHHO CKaaaTb, 'ITO B HaCTOHm;ee BpeMH JIaoopaTopHH 

H~epHhlX rrpOOJleM paCIIOJIaraeT HaHOOJIee nOJIHOH HH<popMaIl;Heii: 

o MeaoaTOMnhlX rrpOIl;eccax B BO~opo~e, H STO OTRphlBaeT BoaMomHOCTb 

nepexo~a R CJIe~YIOm;eMy STarry: HBYTJ:eHHIO <pYH~aMeIITaJlbHO BamHoro 
rrpoIl;ecca H~epHoro aaxBaTa M:IOOIIOB npOToHaMH (/-t-
B ra30oopaaHoM Bo~opo~e. 

OCOOhlH HHTepec npe~CTaBJImOT npoBe~eHHhle B JIaOOpaTopHH 

onbIThl no HByqCIIHIO yrJIOBoro pacnpe~eJIeHliIH lIeHTpoHoB OT aaXBaTa 

rrOJIHpHBoBalIlIhlx /-t - -MeaoHoB H~paMliI Ca40 B mHpoKOM HHTCpBaJIC 

aHepruIi lIe:iiTpolIoB OT 6,5 ~o 30 Ma6. HIITepec OOYCJIOBJIeH TeM, 

'ITO, Kaft rrOKa3hlBaCT TeopHH, YItaaaHIIhle yrJIOBhle pacrrpe~CJIeHHH 
BeebMa TJ:YBCTBHTeJIbHhl K aHaTJ:enHHM KOHCTaHT CJIaOoro B3aHMo~eIi
CTBHH. B OrrhlTB.X OhlJIO OOHapY:;KeHO, 'ITO aCHMMeTpHH yrJIOBOro pac


rrpe~eJIeHI1H HeiiTpOHoB paCTeT C POCTOM aHeprUH lleHTpOHOB H CTa


HOBHTCH paBHoIi e~HHHIl;e (C omHoKoIi 15 %) npH sHepnm OKOJIO 


25 ~fa6. HaH~eHHaH OOJIbmaH BeJIHTfHIIa aCHMMeTpHH HaXO~HTCH 

B pe3KOM rrpOTHBOpeTJ:HH C BhlBo~aMH TeopHH YHlfBepCaJIbHOro cJIaooro 


B3aIIMO~eHcTBHH. C Il;eJIbIO ~aJIbHeii:mero H3YTJ:eHHH HBJIeHHH Ta lIte 


rpyrrrra <pH3HKOB rrpOBeJIa aHaJIOrHTJ:Hhle H3MepeHHH C H~pOM cephl. 


B OOJIaCTH sHeprHH HeiiTpoHoB OROJIO 45 Ma6 Koa<P<PHIl;HeHT aCIIMMeT


pHH TaRlI\e omI30R R -1. ,n;o HaCTOHm;ero BpeMeHH He HaIi~eHO y~OB

JIeTBOpHTeJIbHOrO OO'hHCHeHHH aTHM TJ:pe3BI:.ITJ:aIiHO HHTepeCHhlM <paRTaM. 

C HOMOm;blO TJ:YBCTBlITeJIbHoii: aHHapaTyphl B JIaOOpaTopHH 

pymeHo em;e OAHO HHTepeCHoe HBJIeHHe - aaXBaT :n: - -Me30HOB BO

AOpO~OM B YCJIOBHHX, Iwr~a HOCJIe~HHH XHMHTJ:eCRH cBH3aH C ApyrHMH 

H~paMIf. ORaaaJIOCb, 'ITO BCJIC~CTBHe HHTeHCHBHoro HepeXBaTa HH-Me

30Ha H~pOM BepOHTHOCTb 3aXBaTa BO~OPO~OM Ha~aeT rrporropIl;HOHam,
HO Z- 3,5, B TO BpeMH RaR COrJIaCHO McxaHHaMY <lJepMH
BCPOHTHOCTI:. 3aXBaTa ~OJlJRHa OLITb p,...., Z-1. 
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COBMeCTno C HHCTHTYTOM TeOpeTHTJ:eCROH H "-"Lilt:;!' 

<pliI3HRH AH CCCP OI:.IJIliI BhlllOJIHeHhl HHTepeCHhle aRcrreplilMeHThl 

rro liIayqeHliIIO oeapa~HaIl;liIbHHhlX Hepexo~oB B THR,eJIhlX MIO

Me30aTOMax. IIpH HOMOm;liI CIl;HHTHJIJIHIl;HOHHoro crrcKTpoMeTpa liIC

CJIe~OBaJIliICb crreKTphl MeaopeHTreHOBCKliIX <pOTOHOB, liIcnYCKaeMhlX 

MIO-MC30aTOMaMH HaOTonOB CBHHIl;a, BHcMyTa, TOPHH-232, ypaHa-235 

liI ypana-238. AHaJIH3 rrOJIyqeHHbIX CHeKTpOB YKa3hlBaeT Ha nplilcym;HH 

THmeJIhlM M:IO-MeaOaTOMaM He HaOJIIO;!l;aBIDHHCH ~O CHX nop MexaHliIaM 

oe3pa~liIaIl;liIOHHhlX nopeXO~OB, nplil KOTOPhlX aHeprlilH nepexo~a nepe

~aeTCH Henocpe~CTBeHHO H~Py. 

Be3pa~liIaIl;HOHHoe ~eJIeHliIe THH,eJIhlX MIO-MoaoaTOMOB liI3YTJ:aeTCH 

<pliIalilKaMliI JIaoopaToplilH H~OpHhlX rrpOOJIOM COBMeCTHO C COTpy~Hlr
KaMliI ByxapecTCKON HHCTliITYTa aTOMHOH <pHaHKliI. PaOOTa npe;!l; 

rrpHHHTa C IICJIblO npOBepKH rHnOTe3hl COBCTCKHX TeopOTliIKOB, 

OO'hJlCHHIOm;eH HCOil~liI~aHHO MaJIoe HaOJIIO~aeMOC CeqeHHe Oeapa;!l;H

aIIHQHHoro ~eJIOIlHH H~ep ypaHu liI3MeHeHHeM oapbepa ~OJIeHliIH I10~ 
;!l;eHCTBlIeM MIO-MeaOHOB. COrJIaCHO aTOH rHrrOTC3C BJIliIHHlIC M:IOOHOB 

;!l;OJImHO YMeHbIDaTbCH C POCTOM aTOMIIoro HOMcpa H~pa. C nOMOm;bIO 

raaOBoro CIl;HHTHJIJIHIl;HOIIHoro CTJ:OTTJ:HKa, CJIymHBIDero KaMcpOH ~eJIe
HHH, liI3MepHJIOCI:. OTHOIDCHHe BepOHTHOCTeIi ~eJIeHliIH H~ep nJIyTo

CHHl'vWK IIPOUECCA B3AHMO,n;EfiCTBHH O'l'PHI1;ATEJIbHOrO lIHOHA C IIPO
TOHOl'vI B IKH,n;ROBO,n;Ol'O,n;HOfi lIY3bIPbIWBOfi HAMEPE. 
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CJIY"IAf[ HATAJU13A d/t-l-d-..He' +n+/t -, HAll.lIro.IJ:ABTIIIff[CH R .IJ:H<1l<1lY3HOIlHOa 
RAMEPE. 

nlfH-239 H ypana-238 no.IJ: P;OiiCTBlftlM MIO-MOaOlLOB If paCnpOp;eJIeHl1e 

BO BpeMOnlf OCHOJI KOB p;eJIOHHH o60Hx Hp;Op. 
HOp;aBHO B JIa60paTopHH Ha'IaTbI HHTepeCHbIO HCCJIep;OBaHHH XHMH

qOCHHX peaKD;lfH C Y'IaCTHeM MIOOHHH. 8TH pa60TbI npOBO}l;HTCH COB

MeCTHO C <pHaHKaMH I1T8<P AH CCCP. BhlJIH Onpep;OJIOHbI KOa<p<PH 

D;HOHThl aCHMMOTPHl1 pacnap;a f.t +-MoaOHOB B paaJIH1IHblX XHMH'IeCHHX 

COOP;HHOHHHX H l1X CMOCHX: 6oH30no, 6poMo<popMe H }l;pyrHx, B pO

aYJIbTaTe qero yp;aJIOCb nOJIyqHTb aHa'IOHHH a6COJIIOTHbiX KOHCTaHT 

CKOpOCTeH COOTBeTcTByroID;Hx XHMH1IOCKHX peal{D;HH C TO'IlIOCTbIO 

OKOJIO 20 %. Paneo 'IHCTO XHMHqeCKHMH MeTop;aMH aTH BeJIH'IHlIbI 

onpep;eJIHJIHCb O'IOHb rpy60 C TOqHOCTbIO p;o p;ByX nopH}l;KOB. 

B 3aKJIIOqOHHO YKarKOM nOKOTophle :n,cnepHMeHTbI, BhlnOJIHOHHbIe 

COBMeCTHO <pH3HKaMH JIa6opaTopHl1 Hp;epnbIX npo6JIeM H JIa6opaTo

pHH BhlCOKHX anoprHlr na CHHxpo<paaoTpoHe. HeKoTopbIe TeopOTHKH 

BblCKaabIBaJIH rHIIOT03Y 0 B03MOJHnOCTH aHOMaJIbHO 60JIbllIOrO B3alf

Mop;eHcTBlul nOll:TpHHO BbICOHlfX :moprHll: C BeID;OCTBOM. ,n:JIH npOBopHH 

aToll: rHnOTe3bI 6hlJI npOBep;OH OnbIT, II KOTOPOM HCnOJIbaOBaJIaCb ro;u:o
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cKOnHqeCKaH CI1CTeMa ynpaBJIHeMbIX CqOT'IHHOB. BhIJIO nOKaaaHO, 

qTO TaKoro aIIOMaJIbHOrO B3aHMOp;ell:CTnHH HeT nIlJIOTb }l;0 COqeHHH 

10 32 CJH;2. C nOMOID;bIO KaMepbI BHJIbCOHa n MarnHTHOM nOJIe CRCTe

MUTHqOCHI1 HayqaIOTCH pacnap;Hhle CnOll:CTBa K~-MeaOHOB. 8TH HCCJIO

p;onaHlfH onHChlnaIOTCH B pa3p;eJIe pa60T, BblIIOJIHeHHbIX Ha CHHXPO

<pa30TpOHe JIB8. 

BaaliMOAeiiicTBlle 
HYHnOHOB II nllDHOB 

C RApaMIl 

OCHOBHhlMl1 l1CCJIep;OBaHHHMH npOD;eCCOB, npOTeHaIOml1X Ha CJIOlR

HhlX Hp;pax, HBJIHIOTCH B HacTOHmee BpeMH pa60Thl, npOBOp;l1MhlO 

B JIa60paTopHH n 06JIaCTH Hp;epnOM cneKTpOCKonHH. OO'.bep;l1HeHHhlll: 

HHCTHTYT coxpaHHeT OI1;HO 113 Be;U:YID;Hx MOCT B :nOH 06JIacTH HayKH 

06 aTOMHOM H}l;pe. Be}l;eTCH TaKH,e 113yqOnHe Hp;opmllX peaKD;Hll:, 

npOl1CXOP;HmHX Ha CJIOlRHbIX Hp;pax nOA AeHcTBHeM npOTOHOB Bhl

COKOH aHeprHH. 8KcnopHMeHThl npOBOAHTCH B KOHTaKTe C Teope

THHaMH JIT<P. BOJIbllIoiI HHTepec K COTpYAnH'IeCTBY C HnCTHTYTOM 

B aTOH o6JIacTH npOHBJIHIOT CTpaHhl yqaCTHHD;bI OI1HI1. 8TO COTPY.n;

HH1IeCTBO ycnollIHo pa3BHBaOTCH. Pa.n;110aKTHBHhle H30TonbI, nOJIy':teH

Hhle na CHIIXPOT\HKJIOTpOHe, CHCTeMaTHqOCKI1 nOCTanJIHIOTCH TaHlRe 

B l1HCTHTYThl llOJIbllIH, qexOCJIOBaKHn, BeHrpnl1 H APyrHx CTpUH. 

I1ccJIo.n;onanHH CBOHCTB Ae<popMl1pOBalIHbIX H.n;Op C nOMOmbK) 06JIY'IeH

HhlX n JIa6opaTopl1l1 HAepUblx npo6JIeM 06pa3D;OB BO}l;YTCH B HHCTH

TYTax MOCKBbI, JIemmrpaAa, PHrH, AJIMa-AThl, TamKeuTa. IIpOOJleMhl 

AOJIOnl1H H <pparMOHTaD;HH H3yqaIOTCH Ha CHHXpOI~HKJIOTpOHe rpyn

naMH PaAHOBoro HHCTHTYTa H I1ncTHTYTa reOXHMHH AH CCCP. 

rJIaBHhlM HanpallJIeHHOM cnOKTpOCHOnH'IOCKHX HCCJIeAOBaHHH Hn
JIHetcH Jl3yqeHHe CBOll:CTB If KnaHTOBhlX xapaKTeplfCTHK HOHTPOHOP;O

<pl1I~nTHbIX H80TonOB pe}l;KHX 3eMOJIb, 06paaYIOJIJ;HxCH npH OOJIyqOHHH 

pa:3HhlX H}l;ep npoToHaMH C aHoprHeH 660 M 38. 3a HeCHOJIbKO JIeT 

6hlJIO OTKPbITO H H3Y'IOHO 60JIee 40 HOBbIX HaOTonOB. IIpH aTOM C no

MOID;bIO UeCKOJIbKIIX cneKTpOMeTpOB pa3HhlX TIInOB H KJIaCCOB TO'I

HOCt'H, a TaHjI\O MetoAaMII CD;HHTIIJIJIHI~HOIIHOH cneKTpOMeTpHH H3y

'IaIOTCH a-, ~- H y-cneKTpbI, cnOKTphl KOHBepCII0HnhlX :)JleKTpOnoB H 

cneKTphl Macc. Pa3BHTa MeTo.n;III\a HCCJIeAOBamiH ~-y- H y-y-coBna

,a;eHHH. ,n:JIH MHorHX HAOP nOCTpoeHbI cxeMhl pacna,a;a, onpe.n;OJIOHhl 

HBaHTOBbIe xapaKTepHCTHKH YPOBHeH H T. n. I1HTepec H OOJIaCTlI 

CIIJIbHo.n;e<popMHponaHHhlX H,a;ep YCIIJIIIBaOTCH TeM OOCTOHTOJIbCTBOM, 

'ITO TaHoro THna H.n;pa H3Y'IaIOTCH TOOpOTIIKaMII HHCTHTYTa Ha OCHOBO 

CBepxTeKyqell: Mo.n;eJIH HApa. 8HcnopHMeIITaTopbI- nOJIyqI1J1H PHA CBe

AeHI1H, nOATBOplRAaIOIIWX npeACKa3aHHH :3TOll Mo,a;eJIH. 

Y CTanOBJIOHO CYII\eCTBOBanI10 pH}l;a HOBhlX II30TOnOB peAK03eMeJIb
HbIX :3JIeMeHTOB: Yb162,164, E r t56, 157, 158, H0155, 157, 158 II APyr:o:x. 

BOJIbllIOe paaBIITIIe nOJIy'IIIJII1 paAHOXIIMH'IeCKl1e MOTO,a;hl npIIro

TOBJIeHHH :3KCnepIlMOHTaJIbHbIX npenapaToB. 
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CTPIiMEPHAH RAMl<;PA - TPEROBbIfI: IiCHPOBhlfl: I1PHBOP HOBOrO 
TIiIlA. YIIPABJIHEMblfI: PElRHM PABOTbI OBl';CIIE'lHBAF;T OTBOP 
Ii PErHCTPAIJ;HIO PE.JJ;RHX COBbITIifI: B BbICOHOHHTEHCHBHbIX 
I1Y'lRAX. RAMEPA MOlRET PABOTATb TARlRE I1PH BbICORHX 
.JJ;ABJIEHHHX rA3A, HAIIOJIHHIOIlJ,El'O PABO'lHfI: OB'bEM. , 

Be.n;eTCH CHCTOMaTH'leCKOe HsyqeHHe I1POCThlX H.D;epHhlX peaKIJ;HB 

THIIa (p, pn), (p, n) H BTOpH'IHhlX peaKIJ;HB, Bhl3hlBaeMbTX I1pOTO
uaMH C ;meprHeii 130-660Md6 ,Ha Cpe.n;HHX H.n;paX. 

He.n;aBno B OT.D;eJIe H.D;epnOB CneU,TpOCKOIlHH JIa60paTOpHH BCTYIIH

Jta B CTpoii HOBaH YCTaHOBRa - 60JIblIlOB I1peIJ;IISlIoHHr.r:i!i: ,MarHIIT

nhlR aJIbtPa-CIIeKTporpatP. no CBeTOCIIJIe II paspemaIOm,eii CIIOCOOHOCTII 

aTO O.D;IIH lIS .D;BYX JIyqmlIx CIIeRTporpatPOB MlIpa. Ha neM BIIepBhle 

y.D;aJIOCb HaOmO.D;aTb pe.D;qaBlUee HBJIeHHe - TOHKYIO CTPYKTyPY aJIb-
cpa-CIIeUTpa TaKOI'O JIerKoro H.D;pa, KaK ThilH. ' 

PH.D; :mCIIepIIMeHTOB BhlIlOJIHeH II .D;PyrHMH MeTo.n;aMH. IIPII 1I3yqe

HlIlI BaalIMO.D;eiicTBIIH aJlbtPa-qaCTIIIJ; BhlCOKIIX 9IIeprlIB C Hp;paMII C IIO

MOm,bIO 9JIeRTpOHIIhlX MeTO.D;OB B CO'leTaHHII C MaI'HIITHhlM aHaJIHSOM, 

a TaKiI\e MeTO.D;OM I{JOT09MYJIhCHii OhlJIO OOHapYII,eHO HBJIeHlIe paCIIa.n;a 

9nIX 'laCTIIIJ; Ha OT)WJIbHhle HYKJIOHhl. 8JIeKTpOHH:bIMH MeTO.D;aMH 1I3

MepeIIhI aHepreTH'IeCKlIe SaBlIClIMOCTII IIOJIHhlX H.n;epHhlX CeqeHO 

.D;JIH IIeiiTpOHOB II IIPOTOHOB. B CBHSII C I1pOOJIeMOB HeIlapIIhlX CIIJI 

IICCJIe.n;OBaJIIICb al{Jl{JeKTbI IIpH~lOro Bhl6lIBaHlIH .n;eiiTpOHOB BhlCOl{lIX 

9HeprlIii IIpOTOHaMH lIS JIeI'KIIX H.n;ep. HsyqaJIOCh yllpyroe pacceHHlIe 

I1POTOHOB Ha yrJIepo.n;e nplI aIIeprlI1I 660 M 86. HHTepeCHhle .D;aHIIbIe 

IIOJIyqHJIII tPlI3lIKII, na6mO.D;aBIIIlIe B neCKOJIbKIIX 9KCIIeplIMeHTax 

C I10MOm,bIO .D;1I¢IPYSIIOIIHbIX KaMep BsalIMO.D;eiicTBlIe npOTOIIOB 1I IIII

MeSOHOB paSHhlX :meprlIii C H.D;paMII I'eJIlIlI. YI'JIOBhle pacnpe.D;eJIeHIIH 

Me3OIIOB, yllpyro pacceHHHbIX Ha reJIIIII, CBlI.n;eTeJIbCTBYIOT 0 HaJIH'IlIlI 

IIHTep¢epeHIJ;lIlI KYJIOHOBClwI'O H H.n;epHOI'O BSalIMO.D;eBCTBlIii B 06

JIaCTII MaJIbIX yI'JIOB, IIplIqeM 3HaKlI RYJIOHOBCKOii 1I H.n;epHoH aMIIJIII

Ty.n; .D;JIH pacceHIIIIH :rt+ -MeSOHOB OKaSbIBaIOTCH o.n;IIHaKOBhlMII, a .D;JIH 

OTplIIJ;aTeJI:bHbIX Me30HOB - paalIhlMII. 

PaSJIH'ITIbIMII MeTo.n;aMII lIayqaJIIICb II .n;pYI'lIe TIpOIJ;eCChl BaaIIMO

.n;eiicTBIIH TIII-MeSOHOB C H.D;paMII. CIO.n;a OTIIOClITCH :mCTIeplIMeHTbI TIO 

IIsyqeHlIIO BsalIMo.D;eiicTBIIH OTplIIJ;aTeJIbHbIX :rt-MeaOHOB C tlTIeprlIeii 

.n;o 400 M 86 C paSJIlI'lHbIMlf H.D;paMH: C, 0, Cu, Ph II .n;JlyrlIMH, onhlThl 

TIO HSMepeHlIIO 9HepreTII'leCRIIX II yr.JIOBbIX pacIIpe.n;eJIeHlIii:rt°-Me301I0B, 

o6paaOBaHHblX TIpOTOHaMII Ha yrJIepo.n;e, IICCJle.D;ORalIIIH IIj)OIJ;eCCOB 

pOlR.D;eHlfH :rt+ -MeaOHOB Ha yrJIepo.n;e :rt- -MeaOHaMH. 

B JIa6opaToplIH H.D;epHhlX TIp06JIeM Ha CIIHXP0IJ;HKJIOTpOHe BbT

TIOJIHeH OOJIbIDOii o6~eM IICCJIe.D;oBaTIlfiiTIo TIp06JIeMe pa.n;lIaIJ;lIoHHOii 

aam,lfTbI YCKoplfTeJIeli. KpoMe Toro, Ha aTOMYCKoplfTeJIe paSJIH'I

HhlMlf HHCTHTYTaMH COBeTcKoI'o COI03a BhlIIOJIHeH IWMTIJIe!tc 9KCTIe

plfMelITOB TIO 6lfOJIOrHH, .D;03IIMeTplIlI, 06eCIIeqemiIO pa.D;lI~lIJ;lIOHHOii 
oeSOTIaCHOCTlf TIOJIeTOB qeJIOBeKa B KOCMOC, lfCCJIe.D;oBaHlIii TIO TRep

.D;OMY TMy II .D;pyrlIM aKTyaJIbHhlM IIp06JIeMaM. 

nO.D;pOOIIO lICCJIe.D;OBaJIOCh B JIaOOpaToplIlI HBJIenlfe CBe'leHHH Ba

BHJIOBa - qepeHKoBa OT peJIHTlfBHCTCKlfX TIPOT.oHOB. 
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TeopeT....ecH..e 
pa60T... 

COTpy,rt;HlmaMH JIaoOPaTOpHH H,rt;epHhIX npOOJIeM BhInOJIHeH TJ;eJIhIH 

pfl,rt; TeOpeTH'leCI{HX HCCJIe,rt;OBamrii, HeROTOphIe HS nHX CBflSaHhI C ~m
cnepHMeHTaMH, npOBO,rt;HMhIMH Ha CHHXP0:U;HRJIOTpOHe. MhI HMeeM 

B03MOiKHOCTh JIHillb RpaTI{O nepe'lHCJIHTb OCHOBHhIe TeOpenf'IeCKHe 

paOOThI • 

OCOOYIO POJIh HrpaeT BhInOJIHeHHhIH B JIaOOpaTOpHH :U;HRJI paOOT 

no TeopHH CJIaOhIX BsaHMOAeiicTBHii H «pHSHKe HeiiTpHHO. B 'laCTHOCTH, 

3,rt;eCh BnepBbIe OhIJI npe,rt;JIOiKeH MeTO,rt; ~'lRCnepHMeHTaJIhHOii npOBepKH 

rHnOTeShI 0 cym;ecTBOBamIlI ;)JIeRTpOHHoro H MIOOHHoro HeiiTpHHO. 

TIocTaBJIeHHbIH no 3TOMY npe,rt;JIOiKeHHIO onhIT aMepHKanCKHX «pHSHKOB 

;~ORaSaJi cyr:u;eCTBOBaHHe MIOOIIDoro HeHTplffiO. B pH,rt;e ,rt;PyrHx paOOT 

OhIJia nORasaHa cyr:u;eCTBeHIIaH pOJIb HeROTophIX npon,eCCOB CJIaOoro 

BsaHMOAeHCTBHH B aCTpO«pHSH'lCCRHX HBJIeHHHX, HanpHMep, POJIh 

npflMoro ev-B3aHMOAeHCTBHH. lfHTepeCHhIe peSYJIhTaThI nOJIY'leHhI 

TaRiKe npH on,eHRe DJIOTHOCTH MaTepHH BO BCeJIeHHOH C Y'leTOM npo

n,eCCOB, B ROTOPbIX ylIaCTBYIOT I1eHTpIIDO. TIPH paCCMOTpeHHH npOOJIe

MhI cyr:u;eCTBOBaHHH npOMeiKYTO'lIIoro OOSOIIa AaIIhI o:u;eHI{H BOSMOiK

Horo Ce'leHHH OAHoro HS Hpo:u;eCCOB oopaSOBaHHH 3THX 'laCTHn,. 

B pHAe TeOpeTH'leCI{HX paOOT, BbIDOJIIIeHHhIX B JIaOOpaTopHH, 

npOHSBOAHJICH aHaJIHS npOn;eCCOB C Y'laCTHeM CHJIhHOBSaHMOAeH

CTBYIOr:u;HX 'laCTHn; C nOMor:u;bJO MeTOAa ,rt;HcnepCHOHHhIX COOTHOIIIeHHH. 

TaRHM oopaSOM OhIJIO npOaHaJIHSHpOBaHO pacceHHHe raMMa-RBaHTOB 

HYRJIOHaMH B IIIHPOROii OOJIaCTH 3HeprHH, a TaRiKe paCCMOTpeHa 00
m.aH 3aAa'la npHMeHCHHH ,rt;HCHepCHOHHhIX COOTHOIIIeHHH K HCCJIeAO

BaHHlO OROJIOnOpOrOBbIX ocooeHHOCTeii B aMHJIHTYAax peaHn;HH. nPCA

CRasaHbI ocooeHHOCTH CneI{TpOB AJIH pH,rt;a npOn;eCCOB C Y'laCTHeM 

CHJIhHOBSaHMO,rt;eHCTBYIOr:u;HX lIaCTHn,. YAaJIOCb OO'bHCHHTh ocooeHIIOCTH 

B pacceHHHH raMMa-RBaHTOB AciiTpOHaMH H OOJIee CJlOiKHhIMH HA

paMH. 

Cpe,rt;H APyrHx TeopeTlI'IeCRHX HCCJIe,rt;OBaHHii CJIeAyeT OTMeTHTh 

paOOThI no HSYlJCHHIO YCJIOBHH BOCCTaHOBJIeHHH MaTpHn;hI pp-pacce

HHHH, aHaJIHS nOJIHOrO Haoopa onhITOB, HeOOXOAHMhIX ,rt;JIH onpe,rt;eJIe

HHH aMnJIHTYAhI NN-pacceHHHH. PaCCMOTpeH nOJIHhIH Haoop onhITOB 

,rt;JIH onpeAeJIeHHH COOTHOIIIeHHH Mea'AY aMnJIHTYA3.MH oopaSOBaHHfl 

DHOHOB B nHOIl-HYHJIOIIIlhIX CTOJIRlIOBeHHHX B COCT(lHHHHX C paSJIH'l

HbIMH HSOTOnHlJeCI{HMH ClIHHaMH. 

BhIIIIe YiKe ynoMHHaJIOCh 0 paspaOOTHe COBMeCTHO C COTPy,rt;HH

RaMH JIT(]) opHrHHaJIhHOrO MeTO,rt;a «paSOBoro aHaJIHsa. PH,rt; COBMeCT

HhIX paOOT OhIJI nOCBHr:u;eH aHaJIHSY n.rt-BsaHMOAeHCTBHH B npo:u;eccax 

CTOJIRHOBeHHH IHWHOB CHYHJIOHaMH. lfHTepeCHhIe H BaiKHhIe ,rt;JIH 

:JaoopaTopHH peSYJIhTaThI OhIJIH nOJIYlJeHhI npH aHaJIHSe HOBhIX BOS

MomHOCTeH, ROTophle AalOT 3lWlIepHMeHThI lIO HSY'leHHlO nOJIHpH3a

n,HOHlThIX HBJIemIii npH pacceHHHH nOJIHpHSOBaHHhIX nY'lROB HYI{JIOHOB 

Ha DOJIHpHSOBaIlIIOH MHIIIeHH. 
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paapaliOTHa 

3HCnepIIMeHTanlaHOii 

annapaTYPIa. 


U3 npHBe));eHHOrO KpaTIWrO OnllCaHHH iflH3HQeCKHX HCCJIe));OBaHHH, 

KOTOPbIe Be));YTCH B JlaoopaTopHH H));epHhlX npOOJIeM, MOiliHO BH));eTb, 

HaCKOJIbKO nIHpOK H pa3HOOOpaSeH Kpyr 3THX paOOT. ,n;JIH OCYlIl;eCT

BJIeHHH ero nOTpeOOBaJIOCb COS));aHHe orpOMHoro KOMnJIeKCa 3Kcne

pHMeHTaJIbHOH annapaTyphl, npH'IeM OOJlbIIIaH 'IaCTb 3THX YCTaHOBOK 

OhIDa pa3paOOTaHa B HayqHhlx rpynnax H KOHCTPYKTOPCKOM oropo 

H H3rOTOBJIeHa B 3I<cnepHMeHTaJIbIIhlX. MaCTepCKHX JIaOOpaTopHH. 

,n;JIH onhlTOB IIIHPOKO npHMeHHroTCH TeJIeCKOnbI H3 KpHCTaJIJIH'IeCKHX 

H iRH));KOCTIIhlX Cn;HIITHJIJIHn;HOHHhlX C'IeT'IHKOB C iflOTOaJIeKTpOHHhlMH 

YMHQ;KHTeJIHMH H CJIOiRHhIMH CXeMaMHCOBna));eHHH; HCnOJIb3yroTCH 

rO,I:lOCKOnH'IeClme CHCTeMhl C HMnYJIbCHhlM nHTaHHeM raSOBhlX C'IeT

QHKOB, HCKpOBhle KaMephl, C'IeT'IHKH 'IepenKOBCKoro HSJIY'IeHHH, 

CJIOmIIhle mH,I:lKOBO,I:lOpO):{HhleH iRH,I:lKO));eii:TepHeBhle MHIIIeliH. B JIa

oopaTopHH HMeroTcH ,I:lHljliflYSHOIIIIhle KaMephl BhlCOKoro ));aBJleHHH 

());O 25 amM),. paooTarolIl;He B MarHHTHhIX nOJIHX ));0 20 ThICH'I apCTe,I:l. 

B aKcnepHMeliTax C :It-Me30HaMH HCnOJIb3yroTCH MHorOKaHaJIbUhle 

MarHHTHhle CHeKTpOMeTphl. C03));aUhl HOJIynpOBO,I:lHHKOBble ));eTeKTOphl 

HeCKOJIhKHXTJmOB ,I:lJIH perHCTpan;HH 'IaCTHn; pa3JIH'IHbIX CKopocTeH. 

BbIJIa sanYlIl;eHaHYCHemHO paooTaeT Ha HY'IKe :It-Me30HOB OhlCTPO

));eicTBYIOlIl;aH mH)1;KOBO));OpO));HaH nY3hlpbKOBaH RaMepa B MarHHT

HOM nOJJe C· ));HCTaHn;HOHnhlM aBTOMaTH'IeCRHM ynpaBJIeUHeM. Paoo'IHi 

OO'beM ee ,O:KOJIO 8 JIHTpOB. ,n;JIH pH,I:la ;mcnepHMeHTOB C03,I:1aHhl ra30

paSplIAllhle TpeROBhle KaMephl pa3HhlX KOHCTpYKn;Hi pa3MepOM ));0 

1 Me-rpa, B TOM 'IHCJIe OOJIbiliaH HCKpOBaH KaMepa, perHcTpHpyrolIl;aH 

HaKJIOHHhle TpeKH 'IaCTHn; nO)); OOJIbIIIHMH yrJIaMH K nJIOCKOCTH aJIeI<

TPO,I:lOB. COBepIlleHcTByeTcH MeTO));HKa HSOTPOHIIhlX pa3pH));HhIX KaMep 

C BO,I:lOPO,I:lHhlM H reJIHeBhlM IIanOJIHeIIHeM, OCYlIl;eCTBJleH CTpHMepHhlH 

pe,KHM paOOThl H30TponHOH KaMephl npH HanOJIHeHIIII ee reJIHeM 

no,I:I BhlCOKHM ));aBJIeHHeM. 

BOJIbIIIHM ));OCTHiRenHeM KOJIJleKTHBa HBJIHeTCH C03));amre MeTpOBOH 

nponaHOBOH nY3hlpbKOBOH KaMepbI, paooTarolIl;eH B MarHHTHOM nOJIe 

17 000 a. OHa YCTaHolmeHa H paOOTaeT Ha ny'IKe :It - -Me30HOB CHH

xpoljla30TpoHa, npH'IeM C03,I:1aH (B COTpY,I:lHH'IeCTBe C iflII3IIKaMH 

JIBS) TpaKT:It-MeSOHOB C HMHYJIbCOM 5 FaB/e, COCTOHlIl;HH H3 MarHHTOB, 

MOlIl;HhlX 1jI0KYCHpyroII1;HX JIIIH3 II ,I:lpyrHx YCTPOHCTB co CJIOmilOH 

CHCTeMOH ynpaBJIeHH1I. B npon;ecce C03));aHHH KaMepbI ObIJI BhlnOJIHeH 

PH)); TeopeTH'IeCKHX paOOT, nOCBHlIl;eHHbIX rII,I:lpO,I:lHHaMHKe OOJIbJUIIX 

KaMep. Pa3BHTa rH));pO));HnaMHKa II pa3paoaThlBaeTCH HOBbIH THn 

KaMep - C pe30HaHCHhlM peiRHMOM paOOThl. OO'be):{HHeHHOH rpynnoH 

1jI1I3HKOB JIaoopaToplIH H));epHhlX npOOJIeM H JIaoopaToplIH BbICOKIIX 

:meprlIH C03));aHa 2-MeTpOBaH nponanOBaH KaMepa. 

HOBhle B03MomHOCTH npe));OCTaBHT iflH3IIKaM pa3paOOTaHHaH CO

TpY,I:lHIIKaMII JIaoOPaTOpIIII H));epHhlX nP?OJIeM II JlaoopaTopIIH HeHT

H30TPOIIHAR PA3
PR));HAH RAM:F;PA -
HOBbm TPEROBbln 
;::t;ETERTOP. nPHME
HEHHE ¥CIIJIHTEJIR 
CBETA II03BOJIRET 
PErHCTPliPOBATb l'A
30BbIn PA3PR;::t; 
BBJIJI3II TPA:F~RTO-
PIIII 3APHmEHHon 
qACTUIl,bI HA TAKon 
CTA;::t;UU PA3BIITUR. 
Ror;::t;A HPIWCTb TPE
RA II CTl<~IIEHb El'O 
JIORAJIl13AI{IIII HE 
SABIICHT OT HAIIPAB
JIEHIIH ;::t;BIIiREHUH 
qACTIIIl,bI B OB'bEME 
HAMEPbL 

POHHOH tPIISHKH nOJIHpHSOBaHHaH BO,I:lOpO));HaR MlI1IIeHb, B KOTOPOH 

JfCIIOJIh3yeTcH MeTO,I:I ));HHaMH'IeCKOH nOJIHpII3an;HH. 

B nOCJIe));HHe rO));hl ));aJlbHeHHIee pa3BHTHe nOJIY'IHJIH pa3paOOTKa H 

C03));aHHe :;meKTpOHHOH annapaTypDI - aTO pa3JIH'IIIhle MHorOKaHaJIb

Hhle CHCTeMbI ,I:lJIH aMnJIHTY,I:lHOrO H BpeMeHHoro aHaJIH3a O'IeHb KO

POTKHX HMnYJIbCOB, CTaH));apTHhle cxeMhl COBna,I:leHnH, paCC'IHTaHHhle 

Ha Ma.)Ihle BpeMeHa, II MHorHe ,I:lpyrHe. ,n;JIH H3Y'IeHlIH OhlCTpOTeKYlIl;HX 

CJIOiRHhlX BpeMeHIlhlX npOn;eCCOB C03));aHbI MHOrOJIY'IeBhIe OCn;HJIJIO

rpaiflhl C paspemarolIl;HM BpeMeHeM ,I:l0 2.10- 10 een. 
B Te'IeHHe neCKOJIbKHX JIeT B JIaOOpaTopHH Be));YTcH paooThl no 

aBToMaTH3an;HH oopaooTKH ;mcnepHMeHTaJlbHhlX ~aHHhlx. B 'IaCT

nOCTH, 3));eCb COS,I:laHhl aBTOMaTH'IeCKHe YCTpOHCTBa ));JIH oopaOOTKH 

CHHMIWB C nY3blpbKOBhlX KaMep, opHrHHaJIbHhle nOJIyaBTOMaTH'IeCKHe 

npHoophl ,I:lJIH oopaOOTKH CHHMKOB C HCKPOBhlX KaMep, C03));aIOTCH 

aBTOMaThI ));JIH aTHX n;eJIeH. Bce OOJIbmee pacnpOCTpaHeHHe nOJly'IaIOT 
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pa3JI1f'IHbte CHCTeMbJ naMHTH, YCTaHOBKH AJIH 3anHCH HHcpopMan;HH H 

nOCJleAYIOlD;eH nepeAa'IH AJIH OopaOOTlm Ha aJIeKTpOHHO-BbI'IHCJIHTeJIb

BbiX MaIDHHax. 

pa&OTIa. 
no J'CHOpItTeIlRM 

3Ha'IHTeJIbHOe MeCTO B HaY'IHLIX HCCJleAOBaHHHX JIaoopaTopHH 

HAepHblX npOOJIeM 3aHHMaIOT paOOTbi no cpH3HKe H TeXHHKe YCKOPH

TeJIeii. 8TH HCCJIeAOBaHHH BeAYTCH B ABYX HanpaBJIeHHHx: B OOJIaCTH 

paapaOOTKH HOBbiX YCKopHTeJIeii C OOJIbIDHMH TOKaMH nY'IKa H no yco

BepmeHCTBOBaHHIO CYlD;eCTByrolD;ero CHHXpOn;HKJIOTpOHa. 

B OOJIaCTH HOBbiX YCKopHTeJIeii H3Y'IaIOTCH BoaMOffiHOCTH C03Aa

HHH H30xpOHHoro n;HKJIOTpOHa Ha aHeprHIO npOTOHoB B HeCKOJIbKO 

COT Mae C TOKOM nY'IKa nopHAKa 1 MHJIJIHaMnepa. PaapaooTaHa 

TeopHH YCToii'IHBOCTH ABHffieHHH 'IaCTHn; B YCKopHTeJIHX C npocTpaH

cTBeHHoH BapHalIHeii nOJIH. IIpoBeAeHo nOAPooHoe TeopeTWieCKoe 

paccMoTpeHHe JIHHeiiHbIX H HeilHHeiiHLIx pe30HaHCHbIX HBJIeHHii B 

TaKHX YCKopHTeJIHx. 

B 1959 rOAY B JIaOOpaTopHH OLIJI nOCTpoeH H BBeAeH B AeiicTBHe 

nepBblii B MHpe IIHI{JlOTPOH C npocTpaHcTBeHHoH BapHal\Herr MarHHT

Horo nOJIH. OH HBJIHeTCH B onpeAeJIeHnOM CMbICJIe MOAeJIbIO OOJIbmOrO 

YCKopHTeJIH. Ha aToii MOAeJIH ObiJI HaY'IeH PHA npOOJIeM npOCTpaH

CTBeHHoii YCToii'IHBOCTH H cpaaoBoro ABHffiflHHH lIacmn;, BJIHHHHe 

peaOHaHca B lIeHTpe, BJIHHHHe npOCTpaHCTBeHHoro 3apllAa Ha lJa

CTOTlJ CBOOOAHbIX aKCHaJIbHbIX KOJIeOaHHH H APyrHe BOnpOCbJ. 3Aecb 

paapaooTaHbI MeTOAbi paClJeTa H CPOpMHpoBaHHH MarHHTHblX nOJIeii 

cJIomHoii KOHcpHrypan;HH, coaAaHa TOHKaH annapaTypa AJIH If3Me

peHHii BbiCOKorpaAHenTHbiX nOJIeii (AO 4000 3pcmeiJ!cM) C TO'IHOCTbIO 

10- 4 H T. A. OCYlD;eCTBJIeHHaH 3AeCb CHCTeMa CTaOHJIHaaI\HH TOKa 

B MarHHTax OOeCne'IHBaeT HaMeHeHHe BeJIH'IHHbI TOKa MeHbme 'IeM 

Ha ±4·10- a %. 
JIaoopaTopHeii COBMeCTHO C npoeKTHbIMH opraHH3an;HHMH pa3pa

OOTaH TeXH1f'IeCKHH npoeKT peJIHTHBHCTCKoro npOTOHHoro n;HKJIotpoHa 

Ha 700 Mae C TOKOM 1 Ma. 
OCHOBHbIM HanpaBJIeHHeM paooT no YCOBepmeHCTBOBaHHIO CHIIXpO

IIHKJIOTpOHa HBJIHIOTCH HCCJIeAOBaHHH, CBH3aHHble C nOBbImeHHeM 

HHTeHCHBHOCTH BHYTpeHHero nY'IKa YCKopHTeJIH H CPOpMHpoBaHHeM 

HOBbiX nY'IIWB B aKcnepHMeHTaJIbHOM aaJIe. Y JIY'IIIIeHHe BbJcolW'Ia

CTOTHLIX xapaKTepHCTHK CHHXPOI\HKJIOTpOHa C n;eJIbIO ooeCne'IeHHH 

aaXBaTa MaKCHMaJIbHOrO 'IHCJIa YCKopHeMbiX 'IaCTHII H HX nOCJIeAYIO

lI\ero YCKopeHHH oea nOTepb n03BOJIJIJIO B 1960 rOAY nOAHHTb HH

TeHCHBHOCTb nYlJKa npHMepHO B 4 paaa. B 1963 rOAY HHTeHCHBHOCTb 

OhIJIa YBeJI1f'IeHa elD;e B 2 paaa nYTeM BBeAeHHH AOnOJIHHTeJIbHOii Bep

THKaJIbHOii CPOKYCHPOBKH B IWHTpaJIbHOii OOJIaCTH CHHXPOlIlfKJIOTpOHa, 

'ITO IWMneHCHpOBaJIO AecpOKYCHpyrolD;ee AeiicTBHe npOCTpaHCTBenHoro 

aapHAa. B peaYJIbTaTe TOK BHYTpeHHero nY'IKa B CHHXpOn;HKJIOTpOHe 
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rO.:-rOBHAH: 'IACTb MIO-ME30HHOrO TPAKTA. CHCTEMA OBECITE'IHBA
ET ITOJIY'IEHHE 'IHCThIX HHTEHCHBHhIX lITY'IKOB J.I--l\fE30HOB HJIH 
n--ME30HOB. 

COCTaBJUleT2,3 MKa II ITpeBbimaeTTOKH BCeX ]J,llyrHx MamHH aTOrO 

I\JIaCca. -yCKOpIITeJIb ,OTJIHlJaeTCHBbICOKOH CTa6HJIhHOCThIO H B Te'IeHlle 

ITOCJIep;HHX p;eCHTHJIeT perYJIHpHO pa60TaeT ITO 145-150 lJaCOB'B He

)':IeJIIo. 
IIpOH3Be)':leHHoe nHTHKpaTHoe YBeJIHlJeHHe BpeMeHHoH ]J,JIHTeJIh-

HOCTH nylIKa lIaCTH~ OT YCKOPHTeJIH H nOJIyqeHHe 60JIee paBHoMep

Horo pacnpe]J,eJIeHHH lIaCTH~ B HMnyJIbCe npIIBo]J,HT KCHHlliellHIOq,oHa 

B aKcnepHMeHTax H nOBhImaeT aq,q,eKTHBHoCTh H.3MepHTeJIhHOii anna

paTyphI, liTO OC06enHO BalliHO npH HCCJIe]J,OBaHHH OlleHh pe]J,KHX 

npo~eccoB.
113 CHHXPO[~HKJIOTpOHa B aTMocq,epy BhIBep;eHO 12 nYlJKOB lIaCTH~, 

n03BOJIHIOm,HX B pa3HbIx l\oM6HHa~HHx npoBop;HTh O]J,HOB peMeHHo 

HeCI\OJIhl\O aKcnepHMeHToB. qacTh nyllKOB lIaCTH~ nOJIHpH30BaHa. 

mHpOKO HCnOJIh3YIOTCH q,0PMHpYIOIH,He H q,OKycHpyrom,He MarHHT

HhW CHCTeMhI. C03p;aH Tpal\T MIO-Me30HOB - CJIQ}KHaH CHCTeMa H3 

28 KBa)':lpynOJIhHhlX JIHH3 H cenapHpyrolll.erO MarHHTa, 06eCnelJHBaIO

m,aH BhICOKYIO HHTeHCHBHOCTh MIOOHOB H BhlCOKYIO CTeneHh OllHCTKH 

HX nylll\a OT npHMecH nHOHOB. 



na«iopaTopliR 
....COHIIX 
3Heprllii 

B anpeJIe 1957 ro;o;a B JIa60paTopHH BbICOKHX :meprHii 6blJI no

JIyqeH nyqoK npOTOHOB Ha cHnxpo<paaoTpone. BnepBhle HCKYCCTBeH

nhlM nYTeM npOTOHhl 6hlJIH YCI{OpenbI ;0;0 <lHeprHH, ;o;oCTHrmoITJ;eii 

cpe;o;neii <lnepnm KOCMlI'IeCKHX lIaCTn:u;, -10 rae. 
HaJIlI'IHe B pacnopHmenHH yqeHhlx lIaCTH:U; TaKHX <lneprHii He 

TOJIbKO nOaBOJIHeT ;O;OnOJInHTb CBe):~enHH 0 H;o;epnhIX npo:u;eccax, 

nOJIY'IeHHhle B oGJIaCTH CHnxp0:U;HKJIOTpOnnhlX <lneprHH, HO H BBO;o;l1T 

<pHal1KOB B Ml1p COBepmenno nOBbIX HBJIenHii. 3;o;eCb CTanOBHTCH 

;o;ocTynnhlM na6mo;o;enHe TaKHX nOBhIx npo:u;eCCOB, KaK renepa:U;HH 

anTHHpOTonOB, anTHHeHTponOB, nOBblX Me30nOB H rHHeponOB, Hayqe

HHe CBOHCTB aTHX 'IaCTH:U; B;o;aJIH OT nopora HX pom;o;enHH. C03;o;aIOTCH 

TaKme BoaMomnOCTH 06napymeIIHH nOBhlX lIaCTH:U;. B CBH3H C TeM, 

'ITO ;o;nH npOTOHa C <lneprHeii 10 1'a6 ;O;JIHHa BOJIIIbI )l;e-EpoiiJIH Mlloro 

MeIIbme pa3MepoB IIYKJIOIIOB, TaKHe lIaCTH:U;hl CTanOBHTCH xopomHM 

HnCTpYMeIITOM ;o;mI HCCJIe;O;OBanHH CTPYKTYPhI nYKJIOnOB C nOMOITJ;blO 

ynpyroro pacceHHHH npOTonOB. 
IIepelIHcJIenHhle BoaMomnOCTH onpe;o;eJIHIOT OCHOBnhle nanpaBJIe

HHH HaYlIHOH ;o;eHTeJIbHOCTH JIa60paTopHH BbICOKHX <lHeprHii. 

ECTeCTBenHO, lITO B :u;eHTpe BHHMaHHH, y'IeHbIX JIa60paTopHH CTOHT 
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BonpOChl coa;o;anHH MeTO;O;lI'IeCKHX B03MomnocTeH AJIH paSBHTHH He
CJIe;o;oBanHii H nOCTaHOBKH HOBhlX <lKCnepHMenTOB. IIOaTOMY s;o;eCb 

pa3paGaThlBaeTCH HOBaH <lKCnepHMCHTaJIbnaH annapaTypa H BeAYTCH 

paGoThl no YCOBepmenCTBOBanHIO CHnxpo<paaOTpona. 

npo&neMa CTPJ'HTJ'p". 
HJ'HnOHOB 

IJ;HIm naYlInhlX pa60T, npOBO;O;HMhlX B JIaGopaTopHH BhlCOKHX 

;HleprHii H JIa60paTopHH TeOpeTlI'IeCKOii <pHSHKH, nOSBOJIlIJI pa3BHTb 

B 06'be;O;HnennOM HnCTHTYTe o;o;no HS <pYH;o;aMenTaJIbnhlX HanpaBJIenHii 

COBpeMennoii <pH3HKH H3Y'IenHe CTpyKTyphI nYKJIOnOB. CHnxpo

<paaOTpon, YCKopmOITJ;HH npOTonhl AO <lHeprHH 10 1'a6, HBJIHeTCH HC

TO'IHl1KOM HaCTOJIbKO GhICTphlX 'IaCTH:U;, lITO <pH3HKH HMeIOT B03Mom

HOCTb Ha6mo;o;aTb npo:u;eCChl BsaHMo;o;eHCTBHH Ha paCCTOHHHHX, B COT

HH pa:l MeHbTITHX pa3MepOB H;o;pa, H TaKHM 06paSOM nOJIyqaTb CBe;o;e

HHH 0 CTpoeHHH nYKJIOHOB. CBHsaHHhle C <lTHM onhlThl Be;O;YTCH B 

JIa60paTopHH BhlCOKHX <lneprHii npaKTH'IeCKH C nepBhlX ;o;HeH pa60Thl 

YCIwpHTeJIH, npHlIeM yme B nepnhle rO;O;hl nOJIY'Ien pH;o; BamnhlX Ka

'IeCTBennhlX pe3YJIbTaTOB. B 'IaCTnOCTH, npOBe;o;ennbre onhlThl CBH

;o;eTeJIbCTBOBaJIH 0 naJIHlIHH ;o;ByX THnOB B3aHMo;o;eiicTBHii nyKJIOnOB, 

'ITO MOrJIO 6hlTb 06'bHcnenO cym;ecTBoBanHeM Bnemneii OGOJIOlIKH 

HyrmoHa 11 60JIec nJIOTHOii BHYTpeHHeii 060JIOlIKl1. B nOCJIe;o;yrom;He 

rO;O;hl nepeA <pH3HKaMH CTOHT CJIOmnaH 3aAalIa nOJIY'IHTb TO'IHhle 

KOJIlI'ICCTBeHHhlC CBe;o;eHHH 0 xapaKTepe B3aHMo;o;eiicTBHH nYKJIOHOB 
npl1 BbICOKHX <lnCprHHx. EOJIbmOe 3HalIeHHe HMeIOT BhlnOJIHeHnhle 

aAeCb 3KCnepHMeHThl no pacceHnHIO npOTonOB H nHonOB npOTonaMH 

C nepe;o;alIeH O'ICnb MaJIhlX H O'Ienb 60JIhmHX HMnYJIbCOB. 
Bamnyro pOJIb ChlrpaJI paspa60TannbIH B JIa60paTopHH MeTO;O; 

06JlY'IenHH HAepHblx <pOTO<lMYJIbCHH B HanpaBJIemUI, nepnen;O;HKy

JIHPHOM HX nOBepXHOCTH, nOaBOJIHIOITJ;HH H3yqaTb aKThl pacceHnHH 

AalKe Ha OlIenb MaJIhlC yrJIbI (AO B c. :U;. M.). C nOMOITJ;bIO 3Toro 

MeTo;o;a B pH;o;e 3KcnepHMeHTOB HCCJIe;O;OBaJIOCb ynpyroe paCCCHHHe 

na MaJIble yrJIbI npOTonOB npOTonaMH npH 3neprHH OT 3 ;0;0 9 rae. 
R onblTax 6hlJI nOJIY'IeH pHA nOBhIX AaHHhlX. B lIaCTnOCTH, H3MepeHHH 

;meprCTH'lCCKOH :laBHCHMOCTl1 Ce'IenHH ynpyroro pacceHHHH npOTO

HOB npOTonaMH na MaJIble yrJIbI nOKaaaJIH, lITO' C POCTOM 3neprHH 

ono cnalIaJIa 6hlCTPO naAaeT OT 17 M6 (npH 2,8 rae) ;0;0 9,5 M6 (npH 
6,2 rae), a 3aTeM MenHeTCH MeAJIennO H COCTaBJIHeT 8,4 M6 npH 3Hep

rl1H 8,2 rae. O:u;eHKa paAHyca BsaHMo;o;ciicTBHH npH 3THX 3neprlIHX 
,lJ,mIa BeJIH'llmy (1,1 -+ 1,2) .10- 13 eM, a anaJIHS H3BeCTHhlX <lKCne

pHMeHraJIbnblX ,lJ,annhlX, nOJIY'IeIInhlX KaK' B 06'be;O;HHeHHoM HnCTH

Tyre, TaK H B APyrHx JIaGopaTopHHx MHpa, nOKa3hlBaeT, 'ITO C yBe

JIH'lenHeM 3neprHH B 06JIaCTH OT 2 ;0;0 24 rae pa;O;HYC ynpyroro pp
BaaHMOAeiicTBHH paCTeT. Peay.nbTaTbl onhlTOIl CBH;o;eTeJIbCTBYIOT 0 

CJIOmnOH KapTHne npo:u;eCCOB, ne YKJIa;O;hlBaIOITJ;HxCH B paMKH npOCThlX 

H3BeCTnhlX MOAexeii. 
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BOJIbWHM ycnexoM qJHSHKOB JIaOOpaTOpHH HBHJIaCb paSpaOOTRa 


HOBhlX MeTOAOB HSyqCHHH npOIJ;eCCOB ynpyroro paCCCHHHH 'mCTHIJ; 


B OOJIaCTH BhlCORHX H CBCPXBhlCORHX 3nepl'HH. TIpeAJIOJfWHnhlC Me


TOf];hl HC HMeIOT OrpaHH'IenHH no 3Hepl'lfH cBepxy H HOSBOJIHIOT HC

:cl CJIef];OBaTb ynpyroe pacceHHHe B OOJIaCTH MaJIhlX nepeAaHHhlX HMnyJIb

B COB. tha OOJIaCTb npef];CTaBJIHeT OOJlbWOH HHTepec, T. R. SAeCb cy
» 

IIJ;eCTBeHHYIO pOJIb Ha'umaeT HrpaTb 3JIeRTpOMarHHTHoe paCCCHHHe II 
::;l 
::q celJeHHe 3Toro pacceHHIIH CTaHOBIITCH cpaBHHMhlM C CelJeHIIeM Hf];ep
t;: 
<: Horo pacceHHIIH. 8<p<peRT IIIITep<pepeHIJ;HII 3THX paCCCHHHH nOSBOJIHeT 
;l;i OIJ;eHHTb BeJIH'IHHY peaJIbHOH lJaCTII aMnJlHTYf];hl ynpyroro pacceHHHH. 
-<1 ~CTOf]; HCCJlef];OBaHHH pacceHHHH npOTOHOB OCHOBaH Ha HCnOJlbSOBa
::::: 
..... HIIH MHorOI<paTHhlX npoxomf];CHHII BHYTpCIIHero nyqRa YCRopHTe.'IH 
=: lJepes CBepXTOHRyro BOf];OPOf];OCOAcpmam-yIO MHmeIIb H f];eTeRTHpOBa
II: 
t::: HIIH Mef];JIeHHhlX npOTOHOB OTf];alJH C nOMOIIJ;bIO 3MYJlbCHOnHhlX RaMep. 

"-1 

8 ,l1;JlH BToporo MeTOf];a, HCnOJlbsyeMoro B OHhlTax C BhlBef];eIIIIhlMH nyq

U 

< RaMH, paspaOOTan CnCIJ;HaJlbHhlH pemHM RaMephl BHJIbCOHa, nOSBO

p. 

JlHIOIIJ;HH perIICTpHpOBaTb npOTOHhI OTf];aqH B rasc RaMephl, lJepes::L 
0. ROTOPyro nponYCRaeTCH nyqoR OhlCTPblX nH-MeSOHOB C HHTeHCHBIIOCTbIO 
2 OI{QJIO 104 lJaCTHIJ; Sa IJ;HRJl.;;;i 
II: Ymc ncpBhle npOBCf];CHIIhlC SACCb HCCJleA(lBaHHH ynpyroro pp-pac
"-1 
:l' ceHHHH nOSBOJIHJlII o6HapymHTh B OOJlacTH OlJeHb MaJIhlX yrJIOB pac
» ceHIfHH HHTepeCHhlH ;3<p<peRT - npeBhlmeHHe f];H<p<pepeHIJ;HUJlbHOrO ce
;;;i '" lJeIIHH Haf]; 3HaqeHHHMH, Bhl'IHCJleHHbIMH IIa OCHOBe npOCTOH AH<PPUR
o 
l::l IJ;HOHHOH TeopHH oeccnHHOBhlX lJaCTHIJ;.8TO Cepb83HO nOROJlCOaJIO 

-<1 pacnpOCTpaHeHHOC MIIeHHe 0 lJHCTO MHHMOH aMnJlIITYf];e ynpyroro
E-o 

pacceHHHH npII BbICORHX 3HeprHHX.:a 
l::l B nOCJlef];yIOIIJ;HX paOOTax BMeCTe C <pHSHRaMH JIB8 npHHHJIHo 

t::: YlJaCTHe YlJeHhle JlaOOpaTopri BOJlrapHH, ~OHrOJIHH, qeXOCJIOBaRHH. 

t;: 
 cI>HsHRaM yf];aJIOCb SHalJHTeJlbHO nOBhlCHTb CTaTHCTHlJeCRYIO TOtlIlOCTh
I::{ 

peSYJlhTaTOB," HSMepHTb aOCOJlIOTHhle SHalJeHIIH f];H<p<pepCHIJ;HaJlbIIOrO;;;i 

;:r::: CelJeHHH. BhlJla HCCJlef];OBaHa 3HepreTH'IeCRaH saBHCIIMOCTb oOllapy

"1 

meHlloro 3<p<peRTa B OOJlaCTH OT 1 f];o10 raB. AHaJIHS PCSYJlbTaTOBS 
~ npHBeJl R SaRJlIOlJeHHIO 0 HaJlH'IHH OTpHIJ;aTeJlbIIOM f];eMCTBHTeJIbHOR:ii 

lJaCTH B aMnmuy.u,e paCCCHHHH H, TaRHM oopasoM, 0 CYIIJ;CCTBOBaHHH-<1 
;t; ROHCTpYRTHBHOM IIHTep<pcpCIIIJ;HH B pp-paCCCHHHH. OTHomCHHe peaJlb
=I 
o IIOR lJaCTH aMnJIHTYf];hl R MHHMOH MeHHCTCH oTa=ReA/ImA=
II: 
~ -0,17 ±0,07 npH 3HeprHH §If.HH=2 rae f];O a=-0,25±0,07 npH 

u 
E-o 

§If.HH=lO raB. Pe3)!JIbTaThT 3THX 3RcncpHMCHTOB COrJIacyroTCH C pac
» 

lJCTaMH f];eMCTBHTCJlbHOM lJaCTH aMnJlHTYf];bI ynpyroro pp-pacceHHIfH 

Ha OCHOBC f];HCnepCHOHHhlX COOTHomeHHR. 

TIPH HsyqeHHH ynpyroro pacceHHHH Ha MaJlhlC yrJlhl n -MeSOHOB 

npOTOHaMH B TOR me oOJlacTH 3HeprHR obma nOJIyqeHa OIJ;CHRa peaJIh

nOM lJaCTH aM;IIJlHTyf];bl TaRJKe H 3Toro npoIJ;ecca. 8RcncpHMCHTaJlbIIhle 

SHalJCHHH f];H<p<pe'pCHIJ,HaJIbHOrO CClJCIIHH cooTBeTcTByIOT P;CCTPYRTHB

HOM HHTep<pepCUIJ,HH. KaH H B pp-pacccHifHH, ACMCTBYIOIIJ;He SAecb 

CHJIhl HMeIOT xapaHTep OTTam{HBaHHH. 110JlYlJCHHhle SHaH H BeJIHqHHa 

aMnJlHTYf];hl np-pacceHHHH B cOBoRynHocTH C iWHHbIMII APyrHx aBTO

pOB nOHa He HMeIOT y.u,OBJleTBOpHTeJlbHOrO COrJlaCHH C AHcnepCHOH
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ArrrrAPATYPA ,nJIJI HCCJTE,nOBAHHJI PP-PACCEJIHHJI HA MAJIbIE yrJIbl. 

HblMH COOTHOllemmMH, H 9TH AaIIHble 13 naCTOHm;OO BpeMJI YTOllHJI

IOTCJI-
Om'lCaHHbIe MeTOAbl, OJIarOAapJI BblCOlHIM :meprOTHllOCKHM H yrJIO

BblM pa3pellOIIHJIM, npeAOCTailJIJIIOT OOJIbillHe B03MOIRHOCTH AJIJI IIC

CJIeAOBaHHJI yrrpyroro (Oe3 pa3BaJIa II 13030ymAeHHJI JIAep) paCCeJIHHH 

'laCTHII, Ha HApax. B JIaOOPaTOpllH H3YllaeTCH npOJWcc ynpyroro 

pd-paCCeKnHJI. M3MepeHHble npH gneprHJIX OT 1 AO 10 Tae AH<p<pepeH

II,HaJIbnble cellenHK npoII,eCca 13 OOJIaCTH MaJIblX nepeAannhIX HMnYJIb

COB COOT13eTCTBYIOT, KaK H 13 pp-pacceHnHH, naJIHllHIO ROHCTpYRTHBnOH 

HIITep<pepeHII,HII I{YJIOIIOBCRoro H KAopnoro pacceSIHHH. M3Mepena 

BeIII,eCT13eIInaH llaCTb aMIIJIHTYAbl ynpyroro pd-paCCeJIHHJI. 

ConOCTaBJIOUHe nOJIYlleHHbIX AannbIX 0 13eJIH'lHHO AeHCTBHTOJIbHOM 

llaCTH aMnJIHTYAbl 13 pp- H pd-CTOJIKnOBeHHHX n03BOJIHJlO aBTopaM, 

HCIIOJIbHOBa13llMM AH<ppaRII,HOIInOe npHOJIHmemle 13 TeopHH pacceHnHH, 

OII,OnHTb TaRme AeHCTBHTeJIbnyIO 'laCTb aMIIJIHTYAbl ynpyroro pn-pac
CeHHJm. MccJIOA013aHJI:e pn-pacceHnHK npeACTa13JIHeT ne MenbllHM 

lUITepeC, llOM H3YllOHHe APyrHx ynoMHHYTblX npOII,OCCOB, OAnaRO AO 

CHX nop J(.;'IH 3Toro no OhlJIO ;:mcnepHMenTaJIbHblX B03MomHOCTeM. 

TaKHe AaHHble nOJIYllonbI Bnop13bIe. 

MccJIeAOBaHHe ynpyroro paCCeKHJm na3aA nH-M030HOB IIpOTonaMH 

npeACTa13JIHeT OCOObIll: HHTepec AJIH H3YllOHHH CTpyKTYPbl HYRJlOnOB, 

T. K. 13 3THX npOII,eCcax 3aTparHBaeTCH II,eHTpaJIbHaH OOJIaCTb IIyKJIO

IIa. TaKHe ,mcnopHMeIITbl MoryT CJIymHTb TaRmo npOBepIWll: IIORO

TOPbIX TeopeTHllOCRHX npeACTaBJIeHHH, pa3BHBaOMblX 13 ,n;YOHO H 

13 APyrHx HIICTHTYTax. R HaCTOHIII,eMY BpeMOHH onYOJIHROBaIIO ne

CROJIbKO TOOpeTlI'IeCRHX H ,mcnepHMOHTaJIbHbIX paOOT, yKa3blBaIOn~HX 
Ha B03Momnoe n013eAenHe AH<p<pepenII,HaJIbIIOrO cellenHH ynpyroro 

np-paCCOHHHH Ha OOJIbllHe yrJIhI. OAHaKO CTaTIfCTHKa npOBeAeHHblX 

gRCnepHMeHTOB oeAHa, a MeTOAIIlleCRHO TPYAHOCTH 3AOCb Ollenb BO

JIHRH, IIOgTOMY OOJIaCTb OOJIbIlIHX yrJI013 pacceHnIlK, ocooeHno BOJIH3H 

180", npaRTH'leCRH He HCCJIOAOBaHa. 

B JIaoopaTopHH 13hICORHX <lHeprHll: H3MepeHHK AII<p<pepenII,HaJIb

nhIX celleHHH ynpyroro n+p-paccemIHH IIa yrOJI 180 0 
npOBOAHTCH 

C nOMon~bIO CJIomnoro 3JIeRTpOHHoro KaIIaJIa. B Hero BXOAHT <PORY

CHpyroIII,aH CHCTeMa K13aAPynOJIbHbIX JIHII3, AH<p<pepenII,HaJIbnbIM ra30

BblM 'lepeHROBCRHH ClJOTllHR AJIK perHCTpaJ~HH IIHOHOB nyllRa. 

IIPOTOHhI OTAallH, BbIJIOTalQn~IIO HOA MaJIbIM yrJIOM, OTAeJIHlQTCH OT 

rryqRa H aHaJIH3MpYIOTCH no HMnyJIbcy MarmlTHblM crrORTpOMeTpOM H 

perHCTpHpYlQTCK C nOMOIII,blQ HCRPOBOll: K3.MOpbl. B APyroM HCKPOBOll: 

KaMepe HaOJIlQAaIOTCK CJIeAbI naAaIOIII,erO H pacceHIIHoro n + -Me30IIOB. 

¥me B nepBblX H3Mepemmx <pH3HRaM JIaOOpaTOpHH YAaJIOCb YCTaHO

BHTb naJIHlJIfe 3HallHTeJIbIIOro no BOJIHllHne Y3Koro nHKa B AH<P<Pe

pOnII,HaJIbHOM ce'IeHHH ynpyroro pacceKnHH na3aA n + -Me30nOB C HM

UYJlbCOM 3,15 Tae/c. 8TO ObIJIH BIIepBble upOH3BeAeHHble H3Mepemm 

paCCOHIIHK na 1800 
rrpH CTOJIb BbICORHX 3neprHHX. BCJIOA 3a 3THM 

OhIJIH npOBeAOIIbl HCCJIOAOBaIIHH pacceHnHK n + -Me30nOB C HMUYJIbCaMH 

4,1 H 4,85 Tae/c. AHaJIH3 nOJIYlleHHbIX AaHHhIX CBHAeTeJIbCTByeT 

o HamlqHII Y3Roro UIIRa 13 AM<p<pepeHII,lIaJIbHOM celleHIIM 130JIlI31I 180 0 

13 3ar<aa 334 193 
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nplI 4 rae/c. HMceTCH nlIH B .n:+p-paeceHHHlI Ha3a.n; TaK;I;e H nplI 

4,85 rae/c. CYIlI.CCTBOBaHHc nHI,a B ynpyroM .n: T p-pacceHmm HasaA 

B AOBOJIbHO IlIIIPOKOM HHTepBa,rre 3HcprIII'r BhlllC 3 rae YI,aShIBaeT 

ua TO, 'ITO 3TOT IIIlK HC CBHaaH C IIOHBJTeHIIeM hahOrO-JIHOO PCSOIIUH

ca, a HB~ureTCH xapm,TepHl>llH ,D,JIH IIpOllecca YIIpyroro pacccHmur 

11 OOJlaCTl'1 BhICOhIIX :meprIIii. 

)l,JlH IIOHHMamur CTpYKTyphl 3,1.eMeHTapUhlX 'laCTIIll II npnpO,'l,hl 

CHJI IIX B3RUMOJ(ciicTBIU[ cpYH,D,aMeIITaJThUOe 3Ha'leHIfC HMceT 3Halll1e 

nOJlHhlX cC'lcnHir BsaHMOl~ciicTBIUI HciiTPOHOB C HYKJIOnaMII, OCOOCH

HO IIpn BhlCOhHX 3HCprIHIX. Ho II8MepemUI C Hci:iTpoHaMII TCXHlI'IeCKH 

O'leHb TPYAlIhl, n03TOMY B JIHTcpaTYpc O'IeHb MaJlO ,D,aIIHb[X 00 3TIIX 

npollcccax. <PH3HKaM JlaOOpaTopHH nOTpeOOHaJIOCb paapaOOTaTh 

npIIHII,HIIIIaJlhHO HoBble YCTpoiicTBa AJIH 3CPCPCKTHBHOii perI1CTpallHu 

He:iiTpoHoB C 3neprueii B HeCKOJIhKO rae. IIpeAJlOlHClIHhlH aAecb MCTOJ(, 

OCHoBaHHhIH Ha npHMeneHHH<IepeIllWBcKoro C'leT'IHI{a Ha CBHHIIOHoro 

CTeKJla, IIOaBOJIHeT H3 I1IHpOJwro CILCKTpa HcihpOIIOB, rencplIpOIlan

HhlX rJIaBHhlM oopaaOM B IWYHpyrlIx npOll,eCcax, BhIACJIIITb 'laCTb, 

IIMeIom;yIO HaIIOOJII;~C BhICOJ{YIO 3Heprmo. C APyroii CTOPOHhI, CIICTeMa 

OOJIalIaeT OOJlhllOU 3cpcpeKTuBIIOCTbIO perUCTpaII,Uu HeHTpOHOB BhI

COKHX 3HcprHiL C IIOMOIll.bIO CJIOilUIOH YCTaHOBKu Ohmii II3MepeHbI 

nOJIHhle Ce'leHIIH np-B3aIIMOlIeHCTBHH IIpli ,mepnm OT 2,6 lI,O 8,3 Tae. 
BemI'lIIHa CC'lCIIlUl MaJlO MCHHCTCH B 3TOM UHTCpBaJIe, a Hp."! 3Heprm~ 
BhllIle 5,5 Tae COBIIalIaeT C ce'lenUCM PP-B3aHMolIc:i1:cTBIiH. )l,JIH nn·· 
B3aHMolIeiicTBHfl nOJIHOC ce'lellne U3MepCHO npli cmeprIm 5,5 II 

8,3 rae. 
B cepUII OHhlTOB CUCTeMaTH'IeCKU uaY'IaJlIICh UMHYJIbCHhle H yrJIO

BhlC XapaII:TepIICTIiKH BTOpn'lHhlX l{aCTUII, B HeynpyrHx HYKJIOH

HYI\JlOHHbIX II nUOH-HYI{JIOHHhIX B3aHMolIcHCTBHHx H OOJIaCTH 3HepnrH 

6-10 rae, a TaKmc 3aBlICHMOCTU Xapal{TepHCTIiK 01' MHomeCTHeHHOCTII 

reHepupycMblX BTOPH'IHbIX 'laCTHII,. 3a HeCKOJlbIW JICT paooThI, IIC

nOJlb3YH TOJICTOCJlOiiHhIC cpOT03MYJlbCHI! H nY3blpblWBhIC KaMephl, 

cpuauI{u J1aOOPaTOPUH COOpaJIU OClJIbiliOH 3KcneplIMCUTaJIbHbIH MaTe

pHaJi 0 HeynpYI'lIX BaaHMOlIeHCTBIIHX .n:-MeSOHOB C 3uepnieH 7 Tae 
U HPOTOHOB C 3Hcprueii 9 rae C HYl\JIOnaMH. HaY'leHUe yrJIOBbIX pac

npell,eJIeHIIH BTOPII'lHbIX 'laCTlIll npHBeJlO K BaihHbIM BhlBOlIaM: B HpO

lI,eccax C MHOlHeCTBeIIHOCTbIO pOIRJ(eHUH HHOHOB 01' 1 1I0 4 paCIIpelIeJle

lIno HYKJlOHOB B CHCTeMe n;CIITpa Macc PC3KO anuaOTpOHHO, Up}[l{eM 

MaKCHMYM COOTBeTcTByeT HarrpaBJICnHIO rrepBOIIa'laJlbHOrO lIBUiheHMH 

HYKJlOHOB. AHU30TPOHHH HeCKOJlbKO YMCHbllaeTCH C POCTOM 'fMCJIa 

pOlRlI,aIOIlI.HXCH MC30HOB OT 1 1I0 4 U HpaKTII'leCKII He HaOJIIOlIaCTCH 

HpM lI,aJlhHeHIIIeM YBeJIM'leHHH MHOiheCTBCHHOCTII lW 6-8 .n:-MOSOIIOB. 

AHaJIUa 3KCHcpUMeHTaJIbHhlX i1;aHHbTX II03BOJIUJI TeOpCTImaM OHHH II 

APyrlIx IIHCTIITYTOB ClI,eJIaTb UHTepeCHble SaKJIIO'lCnIIH o.n:N- II NN
B3auMolIeHcTBIIHx II CTpYKType HYKJIOIIOB. 

EOJlcc rrHTII .'leT JIa60paToplIH BblCOliHX 3Heprufr COBMCCTHO C Jla

oopaTopIlHMH B EepJIlUIe, EYlIanelIlTc II IIpare BellcT naY'lCHlie Me

TOlIOM cpOT03MYJlbCnif Heyrrpyroro B3auMolIeiicT'BHH :n;-Me30HOll C UY

HJlOUaMII. rJlaBHaH aalIa'la paooThI HCCJlell,OBaHlIe MHom:eCTBeHHoro 
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pOJRACmm n-MCaOHOB. B 3THX JIa60paTOpHHX npOCMaTpHBaJIHCI. 

3MYJII.CIWnHhlC KaMCphI HUR<DU-P, 06JIY'IeHHhle Ha CHHXP0 tP a30 TPO

He Hy'IRaMH n- -Me30HOB C HMnYJIbCaMH 6,8; 7,3 H 7,5 Fae/c. IIpH HC

CJIeAOBaHHH pacnpeAe.n:eHRtl npOTOHOB no HMnYJII.CaM, a TaRmc yrJIO

BhlX paCnpeAeJIeHHH :n:-Me30HOB 06HapymeH pHA oc06eHHocTcH, yRa-

3hlBalOm;HX Ha cym;ecTBoBaHHe no RpaHneH Mepe ABYX pa3JIH'IHhlX 

TIIIIOB :n:N-B3aRMoAe:i'i:cTBHH, cooTBeTCTByrom;HX pa3nhlM CTcneHHM 
HeynpyrOCTH npOI~ecca. 

IIepe'IHcJIeBHbIe B 3TOM pa3AeJIe ::mcnepHMeHThl BBeCJIH lI-lHoro 

HOBoro B npeACTaBJIeBHe 0 cTpyKType HyMoHon. B 'IaCTHOCTH, 

HYRJIOn CTaJIH paccMaTpHBaTI. COCTOlIm;HM H3 HeKoToporo «RepHa» 

IIJIOTHOrO Bem;eCTBa C pa3MepaMH ,...,10- 14 CM, oKpymeHHoro 60JIee 

PhlXJIOH :n:-MeaoHHoii MTMOCtPePOH» pa3McpOM ,...,10- 13 CM. OnI.ITbI no

Ra3am1: TaKme orpamPleHHyro npHMeBHMOCTI. CTaTHCTH'IeCRHX MCTO

AOB AJIH onHcaHHfl npOI~eccon reBepa~HH 'IaCTH~ npH 3BeprHH AO 

10 F:Je H cym;ecTBeHHYlO pOJII. nepHtPepH'IeCRHX B3aRMOAeHCTBHH. 

CIIlibHble 

BaaliMOReiicTBIiR 

CTpaHHblX ..aCTllq 


8Ta ofiJIacTb tPH3HRH BhlCORHX <lHeprHH, nomaJIy:i'i:, caMaH MOJIOAaH, 

e:i'i: Bccro HeCROJlI.KO JIeT. Pa3BHTHc ee CTaJIO B03MomHbIM JIHIIII. C co

3AallHeM YCRopHTeJIeH, paCC'IHTaHllhIx IIa <lHepn1H B HeCROJII.IW Fae 
H cIIoco6HhlX reIIepHpoBaTI. THmeJIble 'IaCTH~bI. 

HanpaBJICHHe ,n;CHTeJII.HOCTH JIa6opaTopHH BhlCORHX <lHep

rHH caMoe 06IIIHpHoe no KOJIH'ICCTBY HCCJIeAOBaHHH H paaHo06pa

3HIO H3yqaeMoro Kpyra HBJIeIIHH. 8I{CnepHMeHThl 3AecI. IIPOBOAHTCH 

B OCHOBlIOM C HClIOJIb30BalIHeM pa3JIH'IHhlX nY3hlPI.l\OBhlX l\aMep H 
<lJIeRTpOHHOH allnapaTypbI. 

HaH60JIee RPYIIlIhIM pe3YJII.TaTOM HCCJIeAOBalIHH HBJIHeTCH OTI{Phl

THe B 1960 rOAY HOBOH 'IaCTII~hI - alITHcHrMa-MHHyc-rHncpoHa. 

rpynna JIa60paTopHH, COCTOHm;aH H3 Y'IelIbIX HeCKOJII.RHXtPH3HROB 

cTpaII, C nOMOm;hIO IIponalIoBoii IIY3hIPI.IWBO:i'i: KaMephl, pacnOJIOmeH

lIO:i'i: B nOCTOHHHOM MarmlTnOM IIOJIe Ha nY'IKe reHepHpyeMhlx CHHXpO

oTpH~aTeJII.HhIX :n:-Me30HOB (8,3 Fae/c) , BIIepBhle ofiHa

pYIRHJIa pomAeHHH H pacna,n;a ~-- -rHIIepOHa. ::ho OTHphlTHe 

nOnOJIHHJIO ceMeiicTBO H3BeCTHbIX aHTH'IaCTH~ H CI~e pa3 IIO,n;TBCPAHJIO 

HaH60JIee 06m;He TeOpeTH'IeCRHe npeACKa3aHHH 0 CBo:i'i:cTBax 'IaCT~. 
C nOMOm;bIO YI{a3aHHhlX BbIIIIe MeTOAOB B JIa60paTopHH BbIIIOJIHeHO 

60JII.IIIOC 'IHCJIO onhITOB no 1I3yqeHHIo relIepa~HH CTpaHHhIX 'IaCT~. 
TaR, 6hlJIH nOJIY'IClIhl ~eHHhle ROJIH'IeCTBeHHbIC AalIHble 0 CC'IelIHHX H 

yrJIOBhIX paCnpeAeJlelIHHX IIpH reHepa~HH cTpaHHhlx 'IaCT~: K-Me
aOHOB, A-, 8-rHnepoHOB. IIomaJIyii, em;e 60JIee HIITepecHbIMH 

HBJIHIOTCH HOBbIe Ra'IeCTBeHHhle 3aROHOMepHOCTH IIpo~eCCOB relleplil
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~HH CTpaHHhlX 'IaCTH~, BhlHBJIeHHhle npH anaJIH3e ::lKcnepHMeHTaJII.-

HblX AaHBhlX. \ 

CepHH :mcnepHMeHTOB 6hlJIa nOCBHllJ,eHa H3YQeHHlO npo~ecCOB 
06pa30BaHHH K- H A-'IaCTH~. I13MCPCHHC C nOMOIIJ,I.lO nY3hlpblWBhlX 

Ra:Mep Ce'IeHHH pomAeHHH A-rHnepOHOB B :n:-P-CTOJIRHOBeHHHX no

Ra3aJIO, 'ITO nOJIBOC Ce'ICHHC npaRTH'IeCRH He noapaCTaeT C YBeJIH'Ie

HHeM ::mepr:r:ul HaJIeTalOm;HX :n:--Me30HOB AO 7-8 rae. B HMHYJII.CHOM 

paCnpCAeJIeHBH A-'IaCTH~, pomAalOII~HXCH B <lTHX CTOJIKHOBeHHlIX, 

YCTanOBJIeHO HaJIH'IHe Anyx MaRCHMYMOB (B c. ~. M. peaR~HH) B 06

JIaCTH MaJIhlX H 60JII.IIIHX 3Ha'IeHHii HMnYJII.COB. YrJIOBOe pacnpe,n;e

JIeHnC A-'IaCTH~ TaKffie HMeeT oc06eHHocTH. Ono xapaIo:epH3yeTcH 

O'IeHI. OCTphlM HllKOM B HanpaBJIeHHH na3aA B c. ~. M. H O'IeHI. MaJIOH 

H30TponHoH 'IaCTI.lO. 

I1HYIO RapTHJIY Ha6JIlOAaJIH tPH3HKH, H3yqalI KO-Me30Hhl, pom,n;aIO

m;HCCH B 

IHl6JIIOAaCTCH CHJII.HOC B03pacT~lHHe Ce'IeHHH pom,n;eHHH 

C POCTOM HMnYJII.Ca MeaOIlOB OT 

2,8 AO 8 

24.·JIHTPOBAH IIPO
IIAHOBAJI II¥3hlPb
ROBAH RAMEPA B 
MArHIITHOM IIOJIE. 

http:HMnYJII.Ca
http:IaCTI.lO
http:nOMOIIJ,I.lO
http:HeCROJII.IW
http:HeCROJlI.KO


OBPABOTRA CHHMROB 
C IIYSbIPbROBbIX HA
MEP C IIOl\Wm;blO CTE
PEOPETIPOERTOP/\.. 

KK-nap. B HMnYJIbCHOM pacnpcJJ;CJICmm pOiKJJ;aIOm;nXCH K-MeSOHOB 

HCT TaKHX OC06eHHOCTerr, KaK y A-nmepOHOB. YfJlOBOe }He pacnpe

JJ;eJJeHHe COBepIDeHHO OTJIlI'IaCTCH OT pacrrpCJJ;eJIeHHH nmepOIIOB, 

npliPIeM OHO CHJIbHO salHICHT OT ''BICJI a pOll;:JJ;aIOII~HXCH B aTOM rrpOI~ecce 
nll-MesonOB. .KorJJ;a K-MeSOHhl pOfI\ll;aIOTCH BMeCTe C IIeCKOJlbKlIMH 

nH-MeaOHaMlI (4 HJIII 60JIee), TO Ha6JIIOJJ;aeTCH HSOTponIIhlii: paSJIeT 

K-MeSOHon, an CJlY'lae MaJIOrO KOJIH'IeCTlla unOllOB (0 lUlU 2) yrJIOBOe 

pacnpeJJ;eJIeHlIC K-MesoHoB UMCCT nUI~ BllepCl( n c. 1(. M. 

lIa l\IaTepUaJIax, nOJIY'IeHHbIX npll oo.'1Y'IenUH 24-JIHTpOBOrr npo

naHOBoii: KaMepbI Jt -MCSOIIaMlI C HMnYJIhCOM 7,5 r:Je/c, Hayqa,'lOCb 

TalO:f:\e napHOC pOffiAeHUC CTpaHHbIX 'IaCTHI~ AK+ H KOK- B Jt-p
BsauMoAcrrcTHHHx. HawAeHbI yr.1JOBbIe II IIMnYJlbCHbIe pacrrpeAeJICIIHH 
cTpaHHl,IX 'IaCTHl(. 

Onbll'bI no IIay'IemUO HaaHMol~eil:cT1lI1H Jt-MCSOHon C HOAopcqOM, 

COlIepn,am.uMcH n nporraHe nyshlphKono{r KaMepb!, 6bI.1H YJI,a'Ino JW

lHB 

rrOJIHeHbI HCCJIeAOBaHIUIMU BsaHMoJJ;eiicTBu{, Jt - -MeaOHOB C HApaMH 

yrJIepoAa. I1MnYJIhCHble U yrJIOBhle pacrrpeJl,eJIeHIIH POffiAaIOm.HXCH 

B ::JTHX npOIJ:CCcax K- H A-',laCTIII( ORaSaJIUCb aHaJIOrII'IHbIMII COOT

BeTCTBYIOm;IIM paCHpCAe.lelU1HM B Jt - p-CTOJIRHOnenuHx. fIOJIyqeIlHbTe 

l-(aHHhlC 6bTJIII nOATBepffiJl,eIIbI B pa60Tax aMcpHltaHcRnx yqeHbIX. 

8TH ::lKCrrCpUMCIIThI BMCCTC C yrroMHlIyTbIMI1 BbIIDe UCCJIel(OBaHHHMu 

Heyrrpyrnx HYKl1 oII-Hyr,JI OHlIhTX H III10II-HYRJIOHllbIX B3 aUMOl(enCTBUii 

n03BO:] HKlT Cl(CJIaTh naa,Hhre 3aKJIIO'IelUur 0 xapaKTepe rrpOIJ:eCCOB 

reHepaIJ:IIn npl! OOJlblTlHX ;:lHcpnurx "'IaCTUTl,. 0il.HO lIS nnx - aaK.:no

'IeHHC 0 TOM, 'ITO 6apI1OHbI CTpeMHTCH coxpanUTh CBOU oc06eHHOCTH 

n paSJIWIHbIX np01(CCcax C IIX Y'IaCTIleM. B 'IaCTHOCTH, U HYKJIOHbI H 

rrmepOllbI IlMeIOT B CIICTCMe Il,eHTpa HHCP1(UU peaRI(HU rrpeUMYlIl,eCT

Berrlloe HarrpaBJIt'HHt' l\BHa,enUH noc.TIe peaml,UH, o,r\UHaliOBoe C lIep

BII'IIIhIM HYI'.rrOHOIlI. IIpeuMym,ecTBeHHo pO)-l;:l(aIOTCH 6apnOHbI Toro ffie 

aJICliTpWleCKoro sapHga, 'ITO H II<FIaJlhllblH nYK:IOH, a Tal,a;:c neii

TpaJIhIIble. 

ConOKYIIIIOCTb nplIBeAeHHbIX AaHHbIX H pesy.TIhTClTOB aHaJIHaa 

aapHIl,eIUIlJX qaCTH1( OT Jt-p-BaaHIIfOJl,eiICTBnii C pOfRll,ellUCM K- U 

A-qaCTHIJ: cBIIgeTc.rrhCTBYCT 0 TOM, lITO rrpOIJ:eCCbI C pomAeuueM AK-rrap 

paShlrpblBaIOTCH B 60JICe rJIYOOIalX 06.:raCTHX HYKJIOHOB, qellf MHO-

n.;ecTBeHlwe pOiT\I\eHI1e II1f-Me30Hon, a npOnCCCbI reHepaIVIR KK-rrap 
OOJlee «I(eIITpaJII,HhJ)}, "'IeM TOT H Jl,pyroii. 

Pagnyc 06JIaCTU, rj(e rrpOHCXOJl,UT B3aITMOAeiicTBnc qaCTUTl, BbICO

JilfX HHeprHii, OJ(HHaROB Jl,JIH mHpOKoro Kpyra HBJleIIlIH: HYKJIOH

HYlmOHHhle, rrUOH-HYWIOHHI,re BSaUMOJl,eiicTBHH C pOiKl(eHueM Bcex 

06bJlIHhIX u CTpaIIHblX 'IaCnHl,. 3TU cpaKTbl TaKffie rrOJl,TBepml~aIOT Bbl

BOJl,bI 0 CTPYKTYPC HYKJIOHOB, CJJ;CJIaIIHhIe rrpn anaJIUse paHee OIlII

caHHhIX ::JKcnepUMeIITOB. 

IiHTepecnaH OC06CHHOCTh na.THI'IUe llBYX MaRCUMYMOB B lfM

rrYJIhCHOM pacnpC,'I;eJIeHHU A-runepOHOB, pOfRJl,aIOIIl,UXCH B Jt - p
llsalfMOlleiicTBUU, - eIIl,C He HaIDJIa, K COm1:1JIeHJIIO, TCOpeTJI1IeCIWrO 

06'bHCHeHJIH. 01(UH U3 MaRCHMYMOB, rrpaBil.a, connafweT C KpUBorr, 

rrOJIY'leHHOH paC'IeTOM cpa30noro 06'beMa, HO Jl,pyraH rpyrrrra A-lla

CTUIJ: He OIIlfChIBaCTCH rrpOCTblM CTaTI1CTU' leCHUM MexaHUSMOIlL Teope

TUKIf UHCTUTYTa rrpOBe.rru cpaBHeHIIe rrOJIY'IeHHhlX pesYJIhTaTOB C 

PHJI,OIll M01\eJIew: OKaSaJIOCb, 'ITO IUUWH-JIlf60 OJl,HOM MOJl,eJIhIO pOlRJ(e

HIfe A-lJaCTUI~ onucaTh HeJIh3H, XOTH OTj(eJIbHble cxelllbI (HarrpIflllep, 

cxeMa pe30HaHCHoro naaUMOllerrCTBIfH Jt- II K-MeaOHOB) 1(a10T neKOTO

phIe Ka'IeCTBCHIIble 06'bHCneHIIH Ha6moJl,aeMhlX HBJICHlfM. A lfaJIus , 

npoBeJJ;eHHbdi aI{CIICIllIMeHTaTopaMII JIB3 ua OCHOBe II3BeCTlIhlX naH

HhIX 0 peaKI~HHX reHepaI~Ulf qaCTUIJ: rrpu 60JlbmUX ::JIIeprUHX, nOKa

3bIBaeT, TITO CYII~eCTBeHHyIO pOJIb B ::JTlIX rrpOIJ:eCcax HrpaeT MexaHlI3M 

reHCpalJ,IIH THffieJlblX II300ap, Hal;: CTpaIlHbIX, TaK If HeCTpaUHhIX. 

POJIb CJIOfl,HOro Hl(pa B MeXaHII3l1le poa,J(CHI1H A-rIIIlepOIIOB If 

KO-MeSOUOB uaY'laJlaCb C rrOMOm;hIO KCC1l0HOBoiI ItaMepbI, 06JlyqeH

Hoti lIy'IKOlll Jt -MeaOHon C UMrrYJIbCOM 9 rae/c. CpaBHeIIlIe IISMepcn

HhlX Ce'IeHH{r pOlliJl,eHUH A H KO IIUOHaMII Ha HJI,pax KCeHOH1:1 C ceqe

HHHMU l(JIH aJleMCHTapUhlX Jt - p-aRTOB rrOI,aabIBaeT, lITO nepOHTIlOCTb 
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pOm)];eHIUI AHa H)];pe KceHOHa oOJIee 'leM B 3 pa3a, a KO - npHMepHO 

B 1,5 pa3a OOJIhIIIe, 'leM Ha npOTone. aTO CBH)];eTeJIbCT13yeT 0 CYlIl,eCT

BeHHOM BKJIa)];e BTOpH'lHhIX B3aIiMO)];ellCTBIill BUYTPH H)];pa 13 Ce'leHIie 

pOm)];eHIiH CTpaHUblX 'laCTlU, UpH TaKlfX <lHeprHHX. 110JIY'leHHhIe 

llMUyJIbCHhIe cneI'TphI A H KO, pOJl\)];eHHhIX Ha H)];paX I{CeHOHa, MHr'le, 

a yrJIOBhle pacnpe)];eJIemm IIIHpe, 'leM )];JIH BO)];OpOAa. OHhITHLIe )];aH

HhIe cpa13HHBamtCb C TeOpeTIl'lCCKH paCC'lHTaHHblMH Ha ocnOBe 

KaCKa)];IlOll MO)];eJIH 133aHMO.I\eHCTBHH 'laCTH~ C H)];POM. MO.I\eJIb 13 

OOlIl,HX 'lepTaX npaBIiJIbHO OUHCblBaeT KapTIiIIy npor,eccoB, XOTH H 

Hym.I\aeTCH 13 YTO'lUeHIiH pH)];a napaMeTpOB. 

ReMaJIo BOJIHeHHH tPH3HI'aM JIaOOpaTopHH .I\OCTaBHJIH pe3YJIbTaTbI 

H3y'leIIHH yrJIOBOrO paCIIpC.I\CJIeHHH IIPOTOHOB OT pacna.I\a A-rHncpo

HOB. AHaJIH3 npC.I\13apHTCJIhHhIX .I\aHHhIX YIW3aJI Ha HeCHMMeTpmo 

<lTOrO paCIIpe.I\eJICnIiH H, CJIe.I\OBaTeJIbHO, Ha B03MOlliHOCTb CYlIl,eCT130

BaHIiH HPO)];OJIhIIOit nOJIHp1l3aIVlll A-rllnepoua B nJIOCKOCTll cro pom

.I\eHHH. aTO MOrJIO 031Ia'laTh HecoxpaHCHllC IIpOCTpanCTBeHHOll 'leT

HOCTH B CllJIhHhIX B3allMOl1,ciiCTBllHX C renepaU;HCM CTpaIIHbIX 'laCTHU;. 

aTOT HHTepCCHbIH II O'lcm, Ba,l:\H1llH BOIIPOC OhIJI TID;aTeJIbHO HCCJIe)];OBaH 

13 OIIhITax Ha nponauoBoii II I'ceHOHOBOH nyahlpbKOBbIX KaMepax. 

B peaYJIbTaTe OOJIbIIIOH pa60TbI H OOJIee nO)];pOOHOro H3yqeHllH HpO

OJIeMbI ObIJIO YCTanOBJICHO, 'ITO np0.I\OlIbnaH nOJIHpHaaU;HH npH pom.I\C

HHH A-rHnepOHa OTCYTCTBYCT. K aHaJIOrll'lHbIM 13bIBOAaM npllIIIJIH 

TaKmc aMcpHKaHCKHC tPH3HI'll. qCTHOCTb B npou;cccax reHcpaU;HH 

CTpaHHhIX 'laCTHU; coxpaHHeTCH. 

CpC.I\H paOOT no H3Y'leHmo CBOHCTB K-McaOIIOB OTMCTllM TaI'me 

HCCJIC)];OBaHHe CTOJIKHOBeUH.fI K-Me30H013 C npOTOHaMH. C nOMOlIl,bIO 

OOJIbIIIHX mH.I\KOBO.I\0P0)];HhIX MHIIlCHCH H 'lCpenKOBCKllX C'lCT'lllK013 

H3MepHJIOCb nOJIIme CC'lCHHe HpOll,CCca. UOJIY'leUHbIe .I\aHHbIC CBH.I\e

TeJIbCTBYIOT 0 nOCTOHHCTBe CC'leHHH B OOJIaCTll HMnYJIbCOB K-Me30Ha 

OT 2,7 )];0 4,75 Fae/c. 
B p.fI.I\e HCCJIe.I\OBaHIiii, 13blllOJIHeHHbIX na CHHxpotPa30TpoHe, H3Y

'laJIHCb H )];pyrHc CTpaIlHLIe 'laCTHU;bI. B HponaHoBoH HY3blPbKOBOH 

KaMepe HaOJlIO.I\aJIHCb npou;eCCbl pOm)];CIIHH H paCIIa.I\a ~ - -rHHcpOHOB. 

UPH aTOM OhIJIO IIPOCMOTpeHO IleCKOJIbI'O )];eCHTKOB TbICH'l tPoTorpa

tPHll, nOJIyqeHHhlx C I'aMcpbl, OOJIyqaBmeHcH nyqI'aMH OTpHu;aTeJIb

HblX :1t-MC30HOB C llMIIYJIbCaMH 6,8 II 8,3 Fae/c. YCTaHOBJICHO, 'ITO 

yrJI0130e paCHpe.I\eJIeHHC 'laCTHU;, KaK H B cJIyqac A, B OTJIH'lHe OT 

nO'lTH H30TponHoro y nopora reHepaU;IiII, aUaJIOrIl'lHO oocym.I\aB

lII,eMYCH Bblme pacnpe.I\eJIeHllIO HyKJIOHOB. 

113MepeullH Ce'leUH.fI pOm)];eHH.fI S-rllIIepoHoB, BbIIlOJIUCHHble TaKme 

C nOMOlIl,bIO nY3LIpbKOBOH KaMepbl, nOKaaaJIH, 'ITO B OOJIaCTH aHeprHH 

:1t - p-B3aHMO)];CHCTBH.fI OT 5 .I\O 8 Fae Ce'leHIIC paCTeT. 

http:p-B3aHMO)];CHCTBH.fI
http:pOm)];eHH.fI
http:Ce'leUH.fI
http:CTOJIKHOBeUH.fI


peaOHaHCHble 
COCTORHIIR 
3J1eMeHTapHb1X ..aCTII" 

aTa IIpOO.TIeI'>Ia He;wpOM paCCMaTpUBaeTCJ1 B OT;J,e.1JbHOM pH3J1,eJIe. 

B TOqeHlle neCf'OJIblalX IIOCJI0p;HlIX JIOT lIHIOfRO ~U3URH, paOOTHIOIIJ,lIe 

B 06JIHCTII BbICORHX ,:lHeprnii B pa3.TIRlIHbIX JIHOOpaTOpUJ1X, BbIIIO.ITHUJIH 

OOJIhlflOO qnc.lIO RCCJIOJl,OBaHlIll pe;~OIIaBCH['[X COCTOJ1IIUii rpynlI pa3

.1IPIHblX 'IaCTUIJ,. aTO nanpaBlWUHO naY'IIIbIX HCC.TH',lOBanuii 6bWO 

CTHMJ'.;mpOBalIO 3RCIIepHMeHTHJIhHMMH paOOTaMH B JIaoopaTopHH 

BhTCORI1X 3nepnrll lIa OCHOBO MaTepHaJIOB, IIO.TIY'WIlHhlX IIpH olilyqe

I1I:Uf 24-mnpOBoii nponHIIOBoit l\aMephl B nYQKe OTpUIJ,HTeJI bHbIX IIU

}'I030HOB C RMny.TIhCOM 7 Faa/c. B Ol1blTaX Obl.ITO oouHPya,eno J1BaeUlle 

CIUlhTIoii KOppeJIJUvm IIJf-Me30HOB C KO-Me30HHMJf, ROTopoe 1I1O,hHO 

OhlJlO HHTepnpeTIlpOBaTh KilK IIpOHBJIOHJfe CJfJlhllOrO Kn-B3aUMO;(eii

CTBUJ1. lIocJIeJl,YIOlIl.ilJ1 cepUJ1 ;)KCUepHMeUTOB, BhIIIOJIIWIlHhlX B pHp;e 

JlaOOpHTopnli, IIOKaaaJIH, '[TO 3TO B3alI'M01\EiJICTBUe JfMeeT pe30naHC

Uhfii: xapaRTep IIpn ITOlIHOii Macco Kn-cHcTeMhI 890 llJaa. OAIIaRo 

OOJlblTlI1HCTBO aTHX OIIT,lTOB Bl>lITOJIHeHO B eeuapupOBaHUbl x uYQRaX 

K-Me30HoB, JmOO IIIH! MaJlbIX 3HeprUJ1X IHWHOB. B oOJIee 1I03.L\HUX 

aHCIIeplfllIeHTaX ~H3lfKOB JIBa, lf3YIJ.aI0lIl..\fX n - p-BaaIIMoJ~eiicTBUH 
nplf ::lHoprlfHX 6 --8 Faa, anaJH!3IIpOBa,JOCI:, pacnpep;e.lIOIIlfe ;)4)~eR
TIfBHMX Macc Kn-, K2n- If Kan-cllcTeM. B Kn-cucTeMe P;JIH COOLITI1:ii: 

C MHomeCTBeHHOCTblO 3apJUI,OHHhTX Qacnu~ 4 HaomO;ra.TIIICb rpYITIIH

POBKH Macc 730 II 888 IvIaa. Ce'wHIm o6pa30BaHHH K* (730) COCTaB

JIHeT ",30 Mx:6apfl, K* (888) ",50 .J,{,x:6apfl. ,1l;JIH C06bITU:fl C oopaao

B<JHueM Kn-cHcTeM Xapal{Tepna aUH30TpOIIHH (B c. I~. M.) C npeHMy

IIJ,OCTBOHHbIM BhlJIeTOM BITepep;. B paClIpe,l.l.OJleHHU Macc cn.CTOMhI 

K3n na6moJ~aeTcH MaKCHMYM B 061IaCTlI 1660 Maa. 
B JW60paTopnu 6Wl 06HapymoH TaKiHO pe30HaHC B CIICTeMe KO j{o. 

TIpoBe;reHHbIH aHaJIH3 C OOlIhUIOH llOCTOBellHOCThIO IIOATBepAlfJI ;)1'01' 

pe3YlIbTaT. AnaJIOrH'IIIhlO AClHHLle 3ClTeM 6LIJIlf HOJIyqeHbI U B I~pynlx 
HHCTHTYTax. 

AHaJIU3 qeTLlpexlIyqeBblx C06hlTHH B n - p-B3aulIIOp;eiicTBJUIX nplI 

:meprlfHX 6-8 FaR npHBeJI K oOHapYII{eHHIO MaKcHMYMOB B cIIoKTpax 

3~~eRTlfBIIbIX Macc CHCTeM n+n -- , n+ n+n± U n+n-n+n-. Pe30HaHc 

B CHCTOMe n+n- oToflqecTBJIOn C pO-MeaoHOM. Ero ,L~eTaJILHOe Hayqe

IIHe IIOKClaClJIO, IJ.TO OH 06pa3yoTCH TOJIhl{O B COOblTUHX C MHomeCTneH

HOCTLIO 3apH,KeHIIT,IX 'laCTH1I 4, IIPHIJ.OM HHTonClfBHOCTh 06pa30BaHl1H 

ero BMeCTO C AKo-uapaMlf COCTaBJIHeT flO %, Cl C KO KO-IIapaMU -- OKOJIO 

14 %. 1l0JIYIJ.eno YI\a3aIlI10 na COBMOCTHoe OOpCl30BClnue pO C {j)°-Me30

naMH U Y; (1a85)-nmepOHaMJI. B OIIbITax YCTanOBJIenO, 'ITO RaR 

pO-lIW30HLl, TaR n IIpO,LIYI\Tbl HX paCIIa.L\k1 n-Me30HbI B YL10BhlX pac

ITpeJl,OJIeIlILHX B C.IJ,. M. HaIIpan.TIeHhI IIpenMYlIl.eCTBeIlHO BIIepe):!,. 

,u:aJIee, H3Y'leUIW MaHCIIMYMa p;.TIH cnCTeMhf Tpex mWHOB rOBopUT 

o TOM, 'ITO B C06bITlfHX C KK-IIapaMII C UHTOHClfBHOCTbIO 16% o6pa3Y
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KAHAJIbl 'UICTbIX IIY'IKOB 01' CHl:IXPO<I>A30TPOHA.CJIEBA-3.TIEI{TPOCTA
TH'lECKUn I,AHAn AHTlIHPOTOHOB C UMIIY.ThCOM 3 rSB,C, Cl1PABA-KA

HA.JI nU-ME30HOB C HMIIYJlbCOM 5 rSB,'C. 
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OTCfI A I-Me30H C Maccoi 1040 Mae. OH pacrra,n;aeTCfI KaCKa,n;HhlM crro
COOOM C o6pa30BaHHoM pO B rrpoMemYTo'IHoM COCTOfIHHH. 

o Ha6mo,n;eHlIH .pH3HKaMH JIB8 KaCKa,n;HhlX pacrra,n;OB ,n;pyrHx 
pe30HaHCOB BrrepBhle C006m;aJIOCb em;e B 1962 ro,n;y. Ceiqac HMeeTCfI 
Mrroro CJIyqaeB, rrOATBepm,n;a:rom;HX STOT MexaHH3M pacrraAOB. 

HaROHe~, pe30HaHC B CHCTeMe ;:rt+;:rt-;:rt +n- COOTBeTcTByeT Macce 

1340 Mae. IIofIBJIeHIDO :noro mum B pacrrpeAeJIeHHH Macc M 4rr. om;o 

He ,n;aHO o,n;H03UaqHoi HHTeprrpeTa~HH. OHO MomeT OhlTb 06YCJIOBJIeHO 
HeCKOJIbKHMH a.p.pOKTaMH. 

B C06hlTHfIX C 06pa30BaHHeM A-rHrropOHOB, corrpOBom,n;aIOm;HXCfI 
,n;BYMfI H qeThlpbMfI aapfImeHHhlMH qaCTH~aMH, H3yqaJIlICb pe30HaHChl 

MemAY rHrrepoHaMH H ;:rt-MeaOHaMH. IIpH aTOM YCTaHOBJIeHO 06paaOBa

Hlle y*+ (1385)-rHrrepoHa C CaqeHHeM 129±38 MK:6aplt, o6pa30BarrHe 

y*- (1385) HJ\eT MeHee HHTeHCHBrro. lf3MepeHo CeqeHHe o6pa30BarrHfI 
Y (1660)-THrrepoHa, orro COCTaBJIfIeT 30 ±13 ;wK:6apn. 

Pe3YJIbTaTbI rrpoBe,n;oIlHoi cepHH paooT rro H3yqeHIDO 6apHoHHbIX 

H MeaOHHhlX peaOHaHCOB rr03BOJIfIIOT, B qaCTHOCTII, OTMeTHTb HOKOTO

phle 06m;HO ,n;JIfI ::ITHX rrpo~eCCO;B TeH,n;eH~HH: C POCTOM MaCChl o6paayIO

m;HXCfI qaCTH~ BOapaCTaIOT Cp(,,n;HHe HMrryJIbC H SHeprHfI ::ITHX qaeTH~ 
(pe30HaUCOB), a TaKme UarrpaBJIeHrrOCTb HX BbIJIOTa (,n;JIH 6aPHoHHhlX 
pe30HaHCOB - HaaaA, lJlIfI MeaOHHhlX - Brrepe,n;). 

RaK B JIB8, TaR H ,n;pyrHx HHCTHTYTax 6hlJI o6HapymeH pe30HaHC 
AOKO, OJ\HaRO OH He HMeeT OTqeTJIHBO BhlpameHHoro xapaRTepa H 

MomeT OhlTb HHTeprrpeTHpOBaH TaKme Ka1\ BaaHMo,n;eicTBHe B 1\0
HeqIIOM 	 COCTOfIHHH. 

COBMeCTHO C COTpy,n;HH1\aMH lfHCTHTYTa aTOMIIOH .pHaHKH (Ey
xapeCT) yqOHhlO JIB8 lle,n;yT HayqeHHe CHCTeMhl H3 4-x IIHorrOB B CO

OhlTHHX oea .CTpaHIIhIX qaCTH~. Ha OCIIOBaHHH a Hamraa qeThlpeXJIy

qeBhlX Co6hlTHi IIOJIyqeHhl HMrrYJIbCHhlO H yrJIOBhle xapaKTepHCTHKH 

rrHOHOB H IIPOTOHOB, paCCqHTaHhl H nOCTpoeHhl crreKTphl a.p.peKTHBIIhlX 
Macc 2::rt-, 3."t- H 4:rt-cHcTeM, a TaKme CHCTOM p::rt, p2::rt, p3n. 

lf3BeCTHhli IDITepec .pHaHROB, OC060HHO B IIOCJIe,n;Hee BpeMH, Bhl
3bIBaIOT npo~eCChl C raMMa-RBaHTaMH B KaqeCTBe KOHeqHhlX rrpO,II;yKTOB 

peaK~Hji. PerHCTpa~HfI HX npOHcxo,n;HT rro aJIOH:TpOH-rrOaHTpOHHhlM 

napaM HOHBOpCHH. ¥qeHhle JIB8, HCrrOJIbaYfI .pOTorpa.pmI C rrporraHO
BOH rrY3hlpbKOBOi KaMephl, 06JIyqenHoi ;:rt - -MeaOIIaMH C anoprHeH 

6-8 rae, HayqaJIH CJIyqaH pom,n;eIIHH A-qaCTH~ BMeCTe c raMMa
KBaHTaMH. MaTeplIaJIhl OOJIyqeHHH KceHOUOBOH RaMephl B TOM )He rryq

KO HCnOJIbaYlOTCH ,n;JIfI HayqenHfI pa,n;Ha~HonHhlX pacna,n;OB nOHTpaJIb
Hoi pe30HanCHoi qaCTH~hl wO-Me30Ha, pacna,n;uhle cBoicTBa KOToporo 

,n;o CHX nop nJIOXO H3yqeHhl. Pa,n;Ha~HonnhlO peaonanchl HCCJIe,n;YIOTcfI 
TaRme C rroMOm;blO nporranoBoi RaMephl, 06JIyqeHnoi ;:rt- -MeaonaMH 
C HMnyJIbCOM 4 ra6/e. 

He,n;aBHo yqeHhlMH JIa60paTOpHH COBMeCTHO C PYMhlHCRHMH .pH
aHRaMH aaROrrqena o6paooTRa 60JIbmOrO SKCrrepHMOnTaJII.nOrO MaTe
pHa;rra C nporranoBoi RaMephl, 06JIyqenHoll n - -MeaOHaMH C HMnYJIb

COM 4 rae/c. IIOJIyqonrrI.Ie peaYJIbTaThl no,n;TBep,n;HJIH cym;ecTBoBaHue 

pe30nanca At] C MaCCOll 1680 Mae, ROTOPbIH BnepBhlo 6hIJI oorrapYiI{en 
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s,n;ecI. me paHee B onhlTax C ;:rt - -Me30HaMH C uMnYJIbCOM 7,8 

raele. 
B aaKJIIOqeHUe :noro pa3i\eJIa OTMeTUM BbIIIOJInenHYIO B JIaoopa

TOPUH HHTopeCHYIO TeOpeT:HqeCI{YIO pa6oTY, B ROTOPOll na OCHOBe 
aHaJIH3a orry6JIHKOBUHHhlX ;rl;aHHbIX c,u;eJIaHbI 3aKJIIOqenHH 0 CTenenH 

CTporOCTU H30TOrr:HqeClWH HHBapuaHTHOCTJI B CHJIbnhlX pacrra,n;ax. 
EhlJIO rrOI{aaaHO, B qaCTHOCTH, qTO B CHJIbHhlX pacrra,n;ax t]-MeaOIIOB 

H30TOrrII'IeCIWfI UHBapHanTHOCTb BhlrrOJIHHeTCfI C TOtIHOCTbIO J\o 10- 4• 

C aTOll TOqKH apeHHfI 6bIJIH rrpOaHaJIH3HpOBaHbI pa3JUlqHble BU,u;hl 

pacrra,n;OB t]o-Me30nOB H rrOI{a3aHa neB03MomHOCTb cym;eCTBoBaHUH 
~eJIoro pfI,n;a rIlIIOTeTUqeCI{HX qaCTH~, oocym,u;aBmUXCH rrpo,n;OJImu

TeJIbHOe BpeMfI B neqUTH. 

npoqecCb. cllalioro 
BaaliMOAeiicTBIiR 

B 1959 ro,u;y Ha cuuxpo.pa:IOTpoHe HaqUmfCb HCCJIeAOBaHHH pac

na,u;HhlX cBoicTB ,u;OJIrOmHBym;ero K~-MeaoHa , HMOIOm;He OOJIbmOe 

3naqeHHe ,n;JIfI npOBepRH HeKOTopbIX BbIBO,u;OB TeopUH cJIuooro BaaHMO

,u;eiicTBuH, a TaI{me npUBHJI oToopa, CBH3UHHbIX C U3MOHOHueM B npo

~ecco pacrra,u;a U30TOrrHqeCI{Oro crrHua, aJleKTpUqeClWro aapH,l~a H 

cTpaHHocTH CUJlbHOB3aHMo,n;oiicTBYlOm;IIX qaCTU~. lfHTopecHo OTMe

TIlTb, qTO BTII pa60Thl HaqaJIIICb Bcero ro,n; cnYCT.fI rrOCJIe OTKphlTIlH 

,n;oJIroiIumym;eii I{OMrrOHOHThl HeiiTpaJIbHblX K-Me30HoB, KorJ\a npo

BepKa OCHOBHhlX rrOJIOmeHIlH ymmepCaJIbHOii TeopllH AJIH pacrra,u;OB 

C HecoxpaHeHIleM CTpaHHOCTII HaXOJ\IlJIaCb B HaqaJIbHOll CTa,u;IlH. 

IIepBhle HCCJIe,n;OBaHHH npOBo,u;IIJIHCb .pIl3IIKaMH JIaoopaToplIH 
BhlCOI{HX 3HeprHii II JIaoopaTopHIi H,u;eplIhlX np06JIeM C rrOMOm;bIO 

40-caHTHMoTPOBOll I{aMephl BHJIbCOHa, HOMem;eHIwii B MaTlfHTHOe 

rrOJIe. 3aTeM pa60Thl rrpo,n;OJIiI{aJIIICb COBMOCTHO C COTpy,n;HHKaMIi 

lfHcTHTYTa .pH3HIUI TpY3HHCKOii CCP Ha 1-MeTpoBoII I{aMepe BHJIbCoHa. 

3a 13TH ro,n;hl yqerrhle oopa60TaJIH' orpOMIIhlll 3KcrreplIMerrTaJIbHhlii 

MaTepHaJI - OROJIO 14 ThlCfIq VO-COOblTHll OT pacna,n;a K~-MeaoHoB,
nOJIyqeIIHhlii rrpH 06JIyqeIIlIH RaMep B nyqRaX HeHTpaJIbHhlX qaCTH~ 
YCKopHTeJIiI. 

Ha OCHOBe 360 H,u;eIITH.pll~lIpOBaHHhlx K e3-pacrraJ\oB OhlJIH nOCT

poeHhl aHOpreTII'IeCKHe cneKTphl nHOHOB H ::IJIeI{TPOIIOB H yrJIOBhle 

pacrrpe,n;eJIeHHH aTHX qaCTH~ ,n;JIH npo~ecca K~-+n±e+v. 8TH ,n;aHHhle 

xopomo corJIaCYIOTCH C rrpaBHJIOM OToopa I1J = 1/2. AHaJIlI3 rr03BOJIHJI 
TaI{me YCTaHOBHTb, qTO B COOTBeTCTBUH C Teopneii YHHBepCaJlbHOrO 

(V-A) - B3aHMo,u;eiicTBHH BeRTopHhlii BapnaHT xopomo orrHChlBaeT 

aRcneplIMeHTaJIbIIbTe pacnpe,u;eJIeIIHH. BRJla,u;hl B paCna;rl;Hoe B3aIIMO

,n;eHCTBHe CRaJIfIpHorO H TeH30pIIoro BapHaHTOB rrpli 3TOM He npeBbI

maIOT 10-15%. 

B orrblTax Ha ClIIIxpo.pa30TpoHe BnepBhle ObIJIa H3MepeHa BepoHT

lIOCTb K~3 pacna,u;a (OTIIoCHTeJIbHO Bcex pacna,u;OB C 3apfImeHHhlMH 

205 

http:cnYCT.fI
http:IIOJIyqonrrI.Ie


YCTAHOBKA C KAMEPOn 
BlfJIbCOHA R lUArHH'1'· 
HOM IIOJIE nCIIOJIb30
BAJIACh ;IJ;.lUI IICC.llE;IJ;O
BAHJU! PACIIA;IJ;lIhIX 

cnonCTB 

HA CHIIl\IKE IIO;IJ;rO
TOBKA KAMEPhI H ::mc· 
lJEPlIl\IEHTY lIO H8yqE· 
HIIlO AHTllrPABHTAnJl
OHHbIX cnonCTB AHTU
K-'IACTlIn B HAKJIOH· 
HOM lIyqKE. 

npo)J;YRTaMH): 0,18 +0,07. 8TO 3Ha'Iemie COBna)J;aeT C naii)J;eHHhlM 

na OCHOBe npaBHJI OToopa no lIaOTOnHqCCROMY cnHny 1I3 ilRcneplIMeII

TaJIbHhIX BepOHTIIOCTeH K+ -paCIIa)J;OB (0,46±0,01) H, TaKliM 00

pa30M, CBH)J;eTCJIbCTByeT B nOJIbay CIIpaBC;IJ;JIliBOCTli 3Toro npaBHJIa 

OToopa P;JIJI JIenTOHHhIX pacna)J;OR K-McaOHOB. 

B aTliX lICCJIep;OBaHlIHX BncpBhle lIOJlyqCIIO p;OKa3aTeJIbCTBO cyIIJ;C-

CTBOBaHliJI pacnap;a K~_3rt°, BaperlICTpupOBanHoro lIO napaM Aa

JIlITn,a OT pacnap;a nO, II c,n;eJIaHa Oll,CHI,a OTHOCUTeJIhHOH BepOHTHOCTli 

npon,ecca. no YTOLJ.HeHHhlM B nOCJIep;YlOIIJ;UX U3MepeHUHX p;aHHhIM, 

OHa COCTaBJIHeT 0,28±0,08. I10JIYLJ.eHHhli% pe3YJIhTaT TaK;.t;e CBlIAe

TeJIbCTByeT 0 CIlpaBe)~JllIBOCTli npaBliJIa oToopa no lISOTOmJ.lIeCROMY 

CIlliHY AT=1!2 B TpexnlIoHHhlX paCHa,'l,aX K-MeaOHOB. 

BJIarOl\apH Haomop;eHlIIo qeThlpeXJIyqeBhlX COOhITlill TlIIla 

n , q,1I31IKlI AyoubI nOJIY'IUJIli oOJIee npHMoe p;Oha8aTeJIbCTBO 

CYIIJ;eCTBOBaHHH pacna)w K~ ua 2 BapHmeHHblX H OP;UH nelITpaJIbHbIli: 

nHOH. CTaTliCTlIqeChlin anaJIHB n03BOJIliJI aaTCM OT,n;CJIlITb 3TOT K,,,
pacnap; OT JIeIlTOHHI,IX paCIIal~OB II onpe,'l,eJIliTh cro OTHOClITeJIbHYIO 

BepOHTHOCTb: 0,20+0,02. 

113yqaH pacncqbI Tlina K", n±/-l+v), Y'leUbTe rpyllllbI Oll,eHlIJIlI 

OTHOClITeJIhnyIO BCPOHTHOCT'h TahliX IlpOl~eCCOB: ona COCTaBJIHeT 

O,a:i +0,08. TIOJIY'lelllloc npH' ::nOM OTHomCHlie BepOHTHOCTeii paCHa

P;OB Ku.3 U Ke3 corJIacyeTcH C TaKliM If,e OTHomCHueM :~JIH paClla,'l,a K+ 
II MO~I~CT CBlI;~eTeJl hCTBOBaTb 06 lI;:J,eHTlI'IHOCTli cBoiicTR cJIaooro 

B3au~lO,n;eiicTBHH ;VIH 3JIehTpOIIOB H MIOOHOB. 

'fa me rpyTIlJa qmalnwB npOBeJIa na CUlIxpoq,asoTpoHe lIHTepccHbIii 

nOHcRoBhTll onblT. CI~eJlaHa nonbITRa npOBepHTb rUIIoTesy aIITurpa

BMTa~lIU, cor;raCHO hOTOpoii rpaBlITa~MOHHbIe MaCChI 'IaCTlII~ U aHTlI

'IaCTHll, IIMelOT pa31IbIC 3HaHII. MCCJIel~OBaHlie cBoiieTB K~-Me30HOB, 
HRJIHIOIIJ;UXCH CY1lepnOSlIl(Hen KO- II kO-'!aCTUll" :weT pe~RyIO Boa

MomHoCTL npOCJleJ\uTb RJIliflIIUe rpaBliTall,;RoIIIIbIX CHJI Ha aTli lIaCTMT~bT. 

ECJTU rlIIIOTesa BepHa, B HaKJIOHHOM ny'lKe K~-'WCTHll, 3a C'leT pa3

JIIJ.lIHOrO R3alIMO,'l,enCTBliH kO- II KO-IWMnOHeHT C nOJIeM 3eMHoro TH

rOTeHHH l~OJTIRelI UPOlIcxop;nTh nepcxop; K~ B K~-Me30IIbl C 110CJIe)J;YIO

IIJ;IIM paCrra)~OM lIa ,'l,Ba nliOHa. Pa31I0CTb BhlCOT nCTO'lHHKa KO-Me30HOB 

H perlICTpliPYlOIIJ;eH KaMephI BlIJIbCOUa COCTaBJIHJIa 1,3 At, OIRlIl(aeMaH 

npu :nOM )J;OJIH ,n;RYX'IaCTU'IHhIX pacnap;OB ,n;OJIIRHa COCTaBJIHTI, 9 %. 
AUaJI1I3Y 6LIJIO rrop;BcprIIYTO 550 VO-COObITllll R UaKJIOHHOM ny'lKe, 

COOTBeTCTRy"IOII~HX paCna)\aM K~. OKaaaJIOCb, 'ITO II B ropnaOUTaJTbUOM, 

II B UaKJIOHHOM nY'lKax RKJTap; p;BYX'IaCTIJ.lIHbIX paCna,'l,OB HaXOjIliTCH 

IIa ypORHe paC'ICTIIOrO q,OHa TpeX'IaCTlI'IHhIX paCIIap;OB, T. e. 3aBep;OMO 

MCnb1IIe 1 %. 'faKHM 00pa30M y,n;aJIOCb rrOKa3aTb, 'ITO YHaBaHHbIH 

BapuaUT rlirrOTe3bI aHTlrrpaBlrTaI(lIU IIe corJIacyeTCH C aKcnepnMeH

TaJILIIhlMH p;aHHbIMlI. 

Ha OCHOBaHUli pcaYJIbTaTOB, rrOJTyqeHHhlX B HaKJIOHHOM H ropH

SOIITaJIbHOM IIy'lKax K~-MeBOHOD, Cp;eJIaHa OI~eIIKa BepOHTHOCTli pac

rrap;a K~_2n. ::ha BepOHTHOCTb ~2,5·10-3, OHa corJIaCYCTCH C l~aH
HbIMU l~pyrlIx ncCJIe,'l,OBaHnll. 

Ol~UH HOliCROBbIH orrbIT 6bIJI BbIHOJIHeH Ha CI:IHXpo<!>a30Tpoue 

q,U3UKaMU JIaoopaTopun Hp;epHbIX rrpOOJIeM II JIaoopaTopliH BbICOKHX 

:mcprnn C ll,eJTbIO HPOBCPl{U TeOpeTH'IeCKOrO IIpep;nOJIOmeHHH 0 B03

MQjrnIOCTH anOMaJIbHO CHJIbHOrO BaaliMOAeHCTBUfl HeihplIUO. ClKCHe

pUMeUTbI rrorw3aJIU, 'ITO Talwro B3aUMOAeHCTBHH He CYIIJ;eCTByeT. 

MIITepeCHoe HBJIeHHC pap;ua~nOFIHoro pacrraAa OCTaHOBUB1IIHXCJI 

K+ -McaOIlOB _n +JtOy HaOJIIOp;aJIOCb B KcenonOBon IWMepe, OOJIy

'!CHHoii K -Me30naMU C UMrrYJlbCOM 470 M36/C. Pacnap; CoupOBOmjIaJI

CH hOHBepcuelI Rcex: raMMa-hllaIlTOR. 'fahlix C06bITHii 6blJ1O aape

rHCTplipOBaHO 2 cpeL\u HSY'IeHHbIX 4500 Rcex K+-paCrrajIOB, HaOJIlO

,'l,aB1IIHXCH B KaMepe. OI~eIIKa BepOHTHOCTH HToro npOll,eCca ;\aCT 

3Ha'leHlIe 4,4 ·10 ~ 
Ha aTOM me MaTepnaJIe 1I3Y'laJIIICh CBoIICTBa TpexTlaCTH'IUhlX JIeH

TOHHblX paCIIajIOR HOJIOmUTeJIbHbIX K-MeaoHoB. BbIJIO nm;aaaHO, 'ITO 

OHH xoporno COOTReTCTBYIOT BeKTopHOMY BapuaUTY ymfllepCaJIbHOll 

lIeTbIpexq,epMHOIIHOll TeopnH cJIa60ro BaaliMOAcnCTBliH. n pHMeeh 

jIpyrux BoaMOfImhIX BapuaHTOB MaJIOBepOHTHa. B K~3-paCna,Ll.C lIa 
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i-METPODAH lRn.n;ROBO.n;OPO.n;HAH rrY3bIPbROBAH RAMEl'A .n;JIH PABOTbI 
B MAI'HHTHOM rrOJIE. 

MepeHhI BOJIHqHHhI OTIIOIIIeHHH ,f\ByX B03MOiRHliIX 3AoCb 1P0pMlPaRTo

pOB f _ H f +. ORa3aJIOCb, qTO ~ = f j f + 6JUI3RO R Hymo B COOTBeT

CTBHH C npeACRaaaHHHMH SU (i3)-CHMMeTpHH AJIH 3THX rrpOU;OCCOB. 

OTMOTHM HeROTopbIO pa60ThI, BhIrrOJIHOHHhIe B JlaGopaTopHH 

BhlCORHX :meprHH, ROTOPhIO He ynoMHHYThI BhIIIIe rrpH rrOpeqHCJIeHHH 

OCHOBHbIX HanpaBJIOIIHH HCCJIep;OBaHHii. HHTepeCIIhIH rrpou;occ rrope-

3apH,!J,RH n - -M030Ha n -p-+nOn BrrepBhIO H3yqaJICH B 06JIaCTH OlIeHb 

BhICORHX HMrrYJIbCOB n - -M030HOB (4,1 Faele). H3MOPOHHH CelIOHHH 

::lTOH peaRU;HJI BhlrrOJIHeUbT C rroMOID;bIO qOpeHRoBClwro raMMa-crroRTpo

MOTpa rrOJIIIOrO rrOrJIOID;OHHH H3 CBHHJJ;OBoro CTeRJIa. HMeIOID;HecH 

B nOqaTH CBop;eHHH OTHOCHTCH R 06JIaCTH aHoprHH JIHIIIb p;o 2 Fae, 
npHqeM nOJIYlIeHhl OHH, RaR npaBlIJIO, C nOMOID;bIO RaMepHoH MOTO

,f\HRH. OnhIThI IPJIaHROB JIa60paTopHH p;aJIH BOJIH1IHny CelIeHHH 

nepe3apHp;I{IJ an =O,12±O,02 oM6. ~ho 3nalIenHO corJIacyeTcH C pe3YJIb

TaTOM, nOJIyqeHnhIM B JlB8 n03p;Heo B onhITax no HCCJIep;OBanHIO 

npou;eCCOB n-p-+mnOn C nOMoID;bIO nY3hIpbROBOH RaMephI. 
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HalIaThI HCCJIep;OBaHHJI yrrpyroro pacceHHHH A-rHneponoB na 

npoTonax B 06JIaCTH BbICOI{lJX HMnYJIbCOB. IlepBhIe H3MepeHHH P;JIJI 

A-rHneponoB CO cpep;HHM HMnYJIbCOM 2,7 ±1,2 Faele p;aIOT BeJIH1IHHY 

CeqenHH a=15 ±4 oM6. IloJIyqenhI YRa3anHJI na TO, lITO ynpyroe 

Ap-paCCeJIHHO onHCbIBaeTCH C nOMOID;bIO MOp;eJIH 06MeHa ffi-Me30HOM. 

B pa3JIlJTIHhIX .rra60paTopHHX HaqaJIHCb aRcnepHMeHTbI no H3yqe

HHIO pacceHHlm lIaCTHU; Ha 6JIeRTpOHax. 8TH pa60ThI HHTepeCyIOT 

IPH3HROB C TOlIRH 3POHJIH nOJIyqeHHH HHlPopMaU;HH 06 8JIeRTpOMar

HHTHOH CTpyRTypO 3JIeMeHTapHhIX qaCTHU;. B JlB8 C nOMOID;bIO 24
JInTpOBOH nponanoBoH I<aMOphI, 06JIYlIeHnOH B nylII<e n - -Me30HOB 

C HMnYJIbCOM OIWJIO 4 Faele, H3YlIaJIOCb paCCOHHHe n - -Me30HOB Ha 

3JIeRTpOHax, npOp;CTaBJI1IIOID;ee B aTOH 06JIaCTH 8HeprHH B OCHOBHOM 

MeTOp;HqeCRHH HHTOpOC. IloJIyqeHHoo ,f\HlPlPepenU;HaJIbHOe CelIenHe 

.n;ETAH.n;EPHbH"f OlRHlRHTEJIb BO.n;OPO.n;A, nPE.n;HA3HA'lEHHblli .n;JIH PABOTbI 
C BOJIbIIIH:t.1H iI<H.n;ROBO.n;OPO.n;HhIMH RAMEPAMH. 

http:BOJIbIIIH:t.1H


BaH 

HOBUlI 

pa60TaeT 

CTpoeHHaH 

3anYCK 

OKa3aJIaCb 

C 

JIY'lcii. 

KOBaH 

Kar.mpbI, 

I{aMII, 

lliHlvwnO,!l;OpO,lJ,HaR nY3bIpbKOBaR KUMepu U 30-JfJUpOBaH I,ceHO

KUMepa.
B JIaOOpaTOpuu 3aBepmeno, C03p;aHHe H 3anYIIJ,eHU OI'POMHUH 2-M8T

pOBaH nponaHOBaH KaMepa B MaI'HUTHOM rrOJI8, Ha rry'lKe :rt-Me30HOB 

1-MeTpoBaH rrporraHOBaR i{UMepa B MaI'HUTIIOM nOJIe, rro

<pII3HKaMH JIa60paTopHH lIl~epHbIX np06JleM. COCTOH,lCH 

1-MeTpoBoii BOP;OPOIJ..Hoii KaMephI. l\'OIICTPYIHJ,JUI nOCJIe,!l;HeII 

O'leHb Y,lJ,a'IHoii, U npII nepBOM KOMTIJleKCHOM 3anYCI\8 

BOP;OPO,lJ,OM 6hIJI nOJIY'lelI YCToiiqHBbIii peiKIL\f pa60ThI U cp;eJIaHbI 

<pOTorpa<plIlf TpeKOB OT HCTO'lHHKa raMMa-qaCTlIlI, U KOCMHqeCHIIX 

B JIa60paTOpHl1 C03,lJ,aeTCH 2-MeTpOBaH BO,!l;OpO,lJ,lIaR nY3blpb

KaMepa.
B 3KcnepUMeHTax <pH3lIKOB UIIIPOHO UCrrOJIb3yroTcR UCHPOBI.IC 

1I3rOTOBJICHhI KaMephl C 60JIbIDlIMH pa3pR,!l;HhlMH npOMeiKYT

CTplIMepHaH KaMcpa, pa3paoaTbIBalOTCH paaJIlI'lHbTe CUCTeMhI 

6eC<plIJIbMOBhlX IICKPOBhIX RaMep. 

AI'PEI'AThl CHCTEMhl IIHTAHHlI 9JIEHTPOMAI'HHTA 1-METPOBOn lliH,lJ;HOBO
,lJ;OPO,lJ;HOn IIY3hlPbROBOn HAMEPbI. 

3te-paCCelImllI COI'JIacyeTcR C pCaYJIbTaTaMH TeopCTHtIeCKOI'O paCqeTa 

,lJ;JIlI paCCelInB:R na TO'le'lnOM ;mCKTpOHe I npH STOM Oll,CHKa pa3MepOB 

3t-Me:wna )J;aCT aHa'leHlIe r,,:;;;;; 6,6.10- 13 eM. 

8HcnepHMeHTanbHaR 
annapaTypa 

Ha IIy'lKaX CIIHxpo<pa30TpoHa )J;Cii:CTDYCT lI,eJIbIH pRIJ.. 3JIeKTpOHHbIX 

YCTaHOBOI( H oOJIee )J;CCHTH pa3JIH'lnhIX TPCKOBbIX KaMep, C KOTOPIJ.MH 

paooTaIOT <pH3HKH JIBo H )J;pyrHx JIaOOpUToPHH H HHCTHTYTOB. l.IacTb 

YCTaHoBoK y,Ke ynoMHHaJIaCb npH onHcumm <pH3HqeCKIIX HCCJIC,!l;OBU

HHii:. 

<{BcTepaHoM) JIaOOpaTopHII MOlliHO Ha3BaTb 24-JIUTPOBYIO npona YCTAHOBHA 1I3 IIPOBO

JIO'lHbIX HCKPOBbIX
HOBYIO nY3hIpbKOnYIO KaMepy. nOMeIIJ,enHYro n MaI'HIITHOC nOJIe. 
KAMEP ,lJ;JIR H3MgPE

OTO npeKpacHo pa60TaIOIIJ,HH npII6op. Ha KOTOPOM 3a HeCKOJIbKO JICT HHlI KOOP,lJ;HHAT II YI' 

nOJIY'leHo OI'pOMHOe KOJIWIeCTBO CHHMKon. 06pa6oTKa MUTepHaJIU JIOB TPAEHTOPHn 3APlI

n03BOJIHJIU npoBecTH 3HU'lUTeJIbHOe 'lUCJIO <pu3H'leCKHX HCCJIe)J;onanHH. lliEHHbIX 'lACTlIlI,.C'bgM 


,lJ;AHHbIX OCYIIJ..gCTBJIlI
BOJIbmOe KOJIWIeCTDO CHHMIWB OTnpUBJIeHO )J;JIR o6paooTKH n HnCTH
ETClI MAI'HIITOCTPIIH-

TYThI cTpaH - Y'laCTHHlI, OIHIII. YcnemHo puooTaIOT TaKme 50-JIHTPO lI,HOHHhlM METO,lJ;OM. 
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EOJIbIDoe BHHMaHlIe B JIaOOpaTOpHH YACJIHeTCH HSrOTOBJIeHHIO H 

CTaHAapTHSa~HH OCHOBHbIX CXeM 6bICTPOH aJIeI{TpOHHKH - aTO MHOrO

KaHaJII.HbIe HepeClIeTIIble CXeMbI, CXeMliI COBHaAeHHH H aHTHCOBHaAe

HHH Ha OCHOBe BbICOKOllaCTOTHbIX MOAYJIeH, MHorOKaHaJIbHaH aHnapa

Typa AJIH pcrHCTpa~HH lJ:aCTlfI.\ H sanycKa HCKPOBbIX KaMep H T. II. 

C KamAbIM rOAOM no Mepe YCJIOmHeHlIH aKCIIepHMeHTOB H IIepe

xOAa K HSYlIeHBID Bce 60JIee TOHKHX aq,q,eliTOB H peAKHX IIpOn;eCCOB 

BospaCTaIOT Tpe60BaIIHH K aBTOMaTHSan;H11 o6pa6oTKH aKcnepHMeH

TaJIbHOrO Ma TepHaJIa. C03AaHHbIe Bcero HeCKOJIbKO JIeT HasaA IIOJIY

aBTOMaTbI 11 aBTOMaTbI AJIH o6pa6oTKH KaMepHbIX CHllMKOB cerOAHH 
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8-RAHAJJI.HMI 
TIEPEC'IF;T1IMf 
CTO:tl:RA. 

yme HC YAOBJIeTBOpHIOT q,llSllKOB. IIoaTOMY B JIa60paTopllll BeAeTcH 

paspa60TKa oOJIee cOBepIDeHHoH, 60JIee HPOllsBOAllTeJIbHOH aHHapa

TypbI pasHbIx TllHOB H HaSHa'leHllH, Bce IDllpe BHeAPHeTcH B q,1l3lllJ:C

CKHC 9KCHepllMeHTbI TeXHllKa 3JIeKTpOHHO-Bbl'IHCJIHTCJII.HbIX MaIDllII. 

B JIaoopaTopllll BbICOKRX :meprRli: c03AaH OOJIbIDOH KpHoreHHblH 

OTAeJI, B KOTOPOM paspaoaTbIBaIOTCH HllsKoTeMIIepaTypHbIe CHCTCMbl 

q,HSlllJ:eCKHX YCTaHoBoK. B lJ:aCTHOCTH, 3ACCb paSpaOOTaHbI omIDKII

TeJIH BOAopoAa AJIH OOJIbIDllX IIY3b1PbKOBbIX KaMcp, paSJIlf'lHLIe BO

AopOAHbIe MHilleHH H T. II. IIocTpocH H YCIIeIDHo paooTaeT asoTIIblH 

saBOA. OI{CIIepHMeUTaTopbI llUCTHTYTa OOeCIIelJ:eHbI mHAKHMll ra3aMH: 

BOAOPOAOM, KHCJIOPOAOM, reJIlleM, aSOTOM. 

YCOBepweHCTUOBaHMe 
CMHXpOcllaaOTpOHa 

3a rOAbI, npomCAilIHe co BpeMeIIH sanYCKa, CHHxpoq,aSOTpon 

nOABeprCH MIIorllM YCOBepmeuCTBOBaHHHM. 3AecI. upOAeJIan 60JIbIDOH 

KOMIIJIeKC paOOT no YJIYlImenBID CRCTeMbI RumeK~Hll, BaI{YYMllOH 

CllCTeMbI, a TamKe CllCTeMbI nllTaHllH 9JIeKTpOMarHHTa yCKopRTeJIH. 

BBOA B AeHCTBHe llOBoro JIHHCHHOro YCKopHTeJIH - HIDI,eKTopa, 

paSpaQOTaUllOro H HSrOTOBJIellllOrO B JIaOOpaTopllH, IIOSBOJIHJI CY

ID;eCTBenHO IIOBbICHTb CTaOllJIbllOCTb pa60TbI CHHxpoq,aaOTpOlla 11 

IIOAHHTb HHTeHCllBllOCTb ero IIYlIKa. B HaCTOHID;ee BpeMH YCKopHTeJIb 

MHorORAHAJJI.HAH Bbl
CTPO)J,E:tl:CTB Y IOII(AH 
YCTAHOBRA )J,JIH YII· 
PABJJEHHH HCRPOBblMH 
RAMEPAMH. 

10. 



RAHAJI AHTIIIIPOTOHOB C IIMnYJIbCOM Ii raBIC. HCIIOJlb30BAHHE 
OPIIrIIHAJIbHOrO METOAA BJIERTPOAIIHAMII'IECROa CEIIAPAU;IIII 
II03BOJIHET IIOJIY'IHTb O'1EHb BbICORH:A: RO&:.Tl<I>Hu;HEHT PA3)lE
JIEHIHI '1ACTHu; (AHTIIIIPOTOHOB H IIH-ME30HOB). 

nJIOCRAH 'l'OHROCTEH
HAH mU)lROBO)lOPO)l
HAH MIIllEHb, Y)lOBHA 
B PABOTE C IICRIJOBblMII 
RAMEPAMlI, OBECnE'llI
BAET HEBOJlbTTJOJ.:: RO
JIU'lECTBO BEIU;gC'l'BA 
HA IIYTII 'IA:_:TIIUbI, 
HPOJIETAIOrnE1'! 'IEPE3 
MJIllIEHb. 

YCTOH1IIIBO AaeT nY110I\ yCIwpeHHblX npOTOHOB C IIHTeHCIIBHOCTbIO 

AO 1 ,10 11 'fa CTIIIl, B IIMnYJlbce. HaAelKHOCTb II cTa6IIJIbHOCTb 

YCRopIITeJIH nOBbllleHa B pe3YJIbTaTe peROHCTpYKIJ;IIII CIICTCMbI ROp

peRIl,IIII MarHIITHoro nOJIH MallIIHbI. Pa3pa60TaHa II ocyu~eCTBJIeHa 
CIICTeMa nOAaBJIeHIIH nYJIbCaJWH MarHIITHoro nOJIH, lITO YJIyqllaeT 

CTPYRTYPY Il,IIPRYJIIIpYIO~ero nyqI{a. 
CY~CCTBCHHO paCllIIpHCT B03MOlKHOCTII <pII3IIl1eCKHX :mcneplIMeH

'rOB C nY3b1pbROBblMII n:aMcpaMlI C03ARHHaH B JIa60paTopIIII ClICTeMa 

(11 TCl1eHlIe 50 ,uKceK) c6poca nYl1IW Ha MIIllCIIb. BBcAeHa 

B 8RCnJIyaTall;IIIO CCplIH pblQamHbIX MlIllCHCH, n03BOJIHK)lll;IIX cnlI3lITb 

nOTepII IIHTeHCIIBHOCTlI Ha MlImeHHX. 

y cnellHoe HpOBCi~eHlIe 8RCnCpIIMeHTOB B 3Ha'l.HTeJlbHoH Mepc 

CBH3ano C Kal1eCTBOM HY'IROB 'IaCTlIIl" nOABOAuMblX R perYtCTpIIpYIO~eH 
annapaType. I108TOMY <pU3UKU JIa60paTopIIII YAeJIHIOT 60JIbllOe BHII

Mamfe C03AaHUIO TpaKTOB, <pOPMlIpyIO~IIX II HOABOAH~UX nYl1RU, 
a TaRlKe C03AaHlIIO IWlIaJIOB l1UCTbIX nyqlWB. 

B 3aI{JIIOl1eHHe OTMCTIIM, lITO B JIa60paTopIIII BblnOJIHeH PHA pa60T 

no UCCJIe"OBaHHIO HOBblX MeTOAOB YCKopeHIIH. B 1960 rOAY 3AeCb 
6b1JIa 3any~eHa MOAeJIb HOBoro TIIna YCIwpUTeJIH 3apHrReHHblX l1a

CTIIll; - ROJlbll;eBoro <pa30TpoHa, B ero C03AaHIIII npIIHIIMaJIII yqacTIIe 

COBeTClme II l1ellCRlfe Yl1eHble. 
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lIaGopaTopliR 

RAepHb.X 

peaHIQIIA 


JIa60paTopHlI IIp;epIIIlIX peaKI:t;HH CaMalI «MOJIOp;alI» B 06'hep;H-

HeHHOM HHCTHTYTe. B ceHTlI6pe 1960 rOJ:\a 6hlJIO 3aKOlflieHO C03J:\aHHe 

OCHOBHOH 3KcrrepHMeHTaJILHOH YCTaHOBKH JIa60paTopHH - 300-caH

THMeTpOBoro I:t;HKJIOTpOHa J:\JIlI YCKopeHHlI MHor03apHp;HhIX HOHOB. 

B Te'IeHHe KopOTKoro BpeMeHH HaMHoro rrpeBIlImerrLI rrpoeKTHhle 

rrapaMeTphl YCKopHTeJIlI (Ha60p YCKoplIeMblX 'IaCTHI:t; H HHTeHCHBHOCTb 

rrY'IKoB). H Y'IeHIlIe JIa60paTopHH IIp;epHhlX peaI{I:t;HH rrpHcTyrrHJIH 

I{ ,H{CrrepHMeUTaM ua nyqI{uX I:t;HKJIOTpoHa. B 1964 rOJ:\Y B CTPOH BCTY

nHJI BTOpoii YCIWPHTCJIL Muoro3aplIJ:\Hhlx HOHOB - 150-caHTHMcTPO-

HX B3aHMoJ:\eiicTBHH C HP;
paMH 

HBJICHHH: Muoroo6pa3HhIx H 

KOJIJIeHTHBHhlX COCTOHHHH 60JIb
moro 'IHCJIa HYKJIOUOB. nY'IHOB MHoro3apHJ:\Hhlx HOHon 

rr03BOJIHeT HCCJIeJ:\OBaTL TamIe npOI:t;ecchl, IWTophle HeJ:\ocTyrruhl P;JIH 

HaY'IeHHlI HHKaKMMH J:\PyrHMH cpeJ:\CTBaMH. BTlt ocooemrocTH xapaH
TepHhl J:\JIH TOMaTHKH uayquhlx HCCJIep;OBaHHll JIHP. 

CJIeJ:\yeT OTMeTHTL, 'ITO 3a KopOTKoe BpO~lH KOJIJleHTfIB JIa60paTo
pHH J:\06HJICH O'IeUL OOJILllHX ycnexoB. YHHI{aJILHhIe Ka'IeCTBa I:t;HKJIO

TPOHOB JIa60paTOpHH - B03MomHocTL rrOJIY'IeuHH MOlIl;uhlX rrY'IKOB 
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THmOJILIX HOHOB B J:\HarraaoHe OT yrJIepop;a J:\o aproHa, 

THBHoe HCrrOJIL30BaHHe YCKopHTeJIeH, paapa60TarrHaH 3J:\ecb 

TOHKaH MeTop;HKa HCCJIOJ:\OBaH'HH - Bce 3TO rrOMOrJIO Y'IerrLIM rrpoBecTH 

I:t;eJILIH pHJ:\ BamHeHllHx HCCJIeJ:\OBaHHH, KOTophle rrpHBeJIH K cHHTe3Y 

rrOFlhlX 3JIeMeHTOB, OTIiphlTHIO HOBhlX CBOllCTB Hp;ep: rrpOTOHHOii pap;uo

aKTHFlHoCTH, crrOHTaHHoro p;eJIenHH HJ:\ep, Haxop;HIIl;HXCH B H30MepHoM 

COCTOHHHH, H J:\PyrHx. 

CMHyea ypaHcypaHoBwX 
aneMeHYOB M May~eHMe 

MX .M3M~eCKMX 
M XMMM~eCKMX CBOMlCYB 

Ycnex B rrpoBep;eHHH <JTHX HCCJIep;OBaHHH oOeCrre'IHFlaeTCH paoo

TaMH no ycoBeplle:a:cTFloBaIIHIO YCKopHTeJIeH H C03,Zl;alIuIO ;)KCrrepHMeH

TaJIbHOH aIIIIapaTyphT. 

H.aK H3BeCTII0, npH nOJIY'IeHHH 3JIeMeHTOB TlImeJIOC ypana C no

MOlIl;hTO aTOMHLIX peaKTopOB B HaCToHlIl;ee BpeMlI He Y,Zl;aOTClI npop;BH

IIYTLCH ,Zl;aJIhlle 100-1'0 3JleMeHTa (.pepMliH) BCJle,Zl;CTBHe 3Ha'IHTeJIhIIoro 

MeHLlleHHlI BpeMeHH iI<HaHH Hp;ep C POCTOM HX noplIp;KOFloro HOMepa.!,~ 
TlImeJIhlX HOHOB HBJIlIeTClI YHHKaJILHhlM HHCTpYMeHTOM 

~~lI rrOJIyqeHHlI Tparrc.pepMHeBhlx 3JIeMeHTOB. 

lIepBhle 3RcnepHMerrThl Y'leHhlX JIa60paTopHH H,Zl;0pUhlX peaKI:t;HH 

6hlJIH IIOCBHIIl;OHhl BLlHCHemlTO 3aRoHoMepHocTeH oopa30BauHH KaJIH

.pOPHHlI (98), .pepMHlI (100) H MeHp;eJIeBHH (101) rrpH HCnOJIb30B8HHH 

pa3JIH'IrrhlX ROM6HHaI:t;Hii MHlleHeH H YCRopeHlIhIX 'IaCTHI~. OrrhlThI 

rrOKaaaJIH, 'ITO npH nepeXO,Zl;e K 60JIee THmeJIhlM ;)JIOMeHTaM Ce'IeHUe 

3aMenIO YMeHLlIIaOTCH (B 10-20 paa rrpH HaMeHOHHH aTOMHoro HO

Mepa Z Ha 1-2 e,llHHHlI,h1). Ha OCHOB8HHH P;8HHhIX, nOJIY'IeHHbIX B 

rrpe,llBapHTeJIbHhlX 3KcrrepUMeHTax, MomHO OblJIO OmH,Zl;aTL, 'ITO, 

B 'IaCTHOCTU, P;JIH 102-ro 3JIeMCHTa Ce'IeHHe oopaaonaHulI COCTanHT 
BeJIH'IHHY rrOpHi-wa 10 31_10- 32 CM,2. 

,Il,JIlI CHHTe3a 102-ro ;)JIeMeHTa 6hIJIa paapaOOTana MeTO,Zl;HKa pe

rHCTpall,UH HCnOJIb3yeMoro H30Torra rro ero ,Zl;O'IepneMY rrpop;YKTY 

.pepMUTO-252, n03HUliaTOII:t;OMY B pe3YJIhTaTe aJIh.pa-pacrrap;a HCEOMoro 

H30Torra 102-1'0 3JIeMOHTa. B rrepBhIX orrhITax MHllelIH Ha ypaHa-238 

06JIyqaJIHCL nY'IKaMU UOHon Heo:a:a-22, H3Y'IaJraCb lI,Zl;epHaH peaHI:t;HlI 

U238 (Ne22 , 4n) 102256 • B C03,Zl;aHHOll ,Zl;JIlI :3I{crrCpHMOHTOB YCTaHOBI{e 

rrpO,Zl;YKThl peaKI~HH, cpep;H KOTOPhIX uMeTOTClI Hr\pa 102256 , BhlOHBa

TOTCH H3 MUlleHH IIaJIeTaTOII:t;HMU 'IaCTUIWMH H 3 aMlmyThIll OO'beM, 

TOPMOSHTCH B rasc H ,Zl;U.p.pYHl\IIpYTOT Ha CTeHJtu. Hp;pa, a;cJ,coponpo

HaHHhle Ha nonepXHOCTH KOJIbI:t;eBOrO yrJIYOJIeHUH l\UCRa, nepeHOCHTCH 

HpH ero BpalIl;eHUU B SOHY c06upaHHH H,lIep OT.ua'IU nOCJIe a.~h.pa
pacna,Zl;a. 110nmmpOBaHHhle npop;YKThl a.ITh.pa-paCHal\a OCaiR,Zl;aTOTCH 

OTpHI:t;aTeJIhIILIM HanpHJUeHHeM Ha COOPHHK, H oOIIapymeHue Ha COop
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CBOPHA 3HCrrEPHMEHTAJIbHOfi ¥CTAHOBHH JJ:JIa PErHCTPAlI,HH CIIOIlTAH
Horo JJ:EJIEHHH TPAHC¥PAHOBbIX HJJ:EP. 

252looFm • KpoMe Toro, OhIJIa CHHTa HpHBaH B036YJI,)l;emIH )l;JIH 

rrpOll.OCca oopa30BaHHH HOBoro H30Torra, HOTopaH xopomo COI'JIa

C YOTCH C paC'IeTHhlMH JJ:aHHhlMH. Pe3YJlbTaThI 3HcnepHMeHTa H KOH

TPOJIbHhIX onhlTOB npHBeJIH H 0)l;H03HatlHOMY 3aRJUO'IeHHIO, "'ITO 

B HCCJIe)l;OBaHHOH peaHlI.HH CHHT03HpOBaH HOBhIli H30Ton l03Lw256, 

HMeIOllJ;HH HepHO)l; nOJIypacna)l;a OROJIO 45 COR. OCHOBHOH THn pac

nap;a aJIb<pa-paCHap;. COliemIC oopa30BaHHH 3TOI'O H30Tona B MaH

CHMYMO COCTaBJ1}JeT 6·10- 32 CM2. 8TH 3HCnepHMeHThl p;aJIH TaRme 

CBO)l;eHHH 0 TOM, 'lTO B HpOll.OCCe 95Am243 (S018, a3n)101 Mv 2ii4 oopa3y

OTCH B30Ton lOlMv 254 , ROTOPhIH HcrrhIThlBaeT 3JIeHTpOHHhlM 3aXBaT 

C nopllop;OM T,/, > 2 MUll. 

CJIe,IJ-YIOIIJ,HM (<IUarOM no Ta6JIHlI.e 3JIOMeHTOB», HOTOPhlH Cp;OJIaJIH 

<pll3HKl:I Jla60paTOpHH, 6hIJ1 CHHTe3 104-1'0 3JIOMeHTa. TeOpeTHqeCRHe H 

3RCnOpHMeHTaJlbHhIe HCCJIOp;OBaHHH CnOHTaHHoro )l;eJIeHHH H)l;ep, ua

XOAHIIJ,llXCH B OCHODUOM COCTOHHllH, rrORaaaJIH, qTO BepoHTHoCTb 

(}Toro p;eJlenHH paCTeT C YBeJIl1'IemIeM OTHomeHHH Z2JA. 8TO n03BOJIHJIO 

Hap;eHThCH, "'ITO OCHOBHhIM BB)l;OM paCHap;a B30Tona 104260 6YiWT CHon

TaHHoe AeJIelIHe. TeOpeTH'IeCKOe npe;a;CKa3aHHe BpeMelIH lliH3IUI :noro 

B30Tona OTHOCBTeJIbHO CHOlITaHHoro )l;eJIeHHH 'Ipe3BhlqaHnO 3aTpY)l;

HHTeJIbHO (B pa3HhIx rrpO)l;HOJIOJI,eHHHX TeopHH AaeT 3rraqeHHH OT 

5.10- 6 cel> )l;0 1 cm), OAHaHO pe3YJIbTaThl 3RcrrepHMeHTaJIbHOrO HC

CJIe)l;OBaUHH H30Tona 102256 rr03BOJIHJIH Ua)l;eHTbCH, "'ITO BpeMH iHH3HH 
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6Y)l;eT He OqelIb MaJIhlM. ,D;JIH onhlTOB 6hIJIa coap;ana Cnell.llaJIbUaH 

BhICOKOtlYBCTBUTeJIbUaH YCTaUOBHa. BHYTpeUlIUM ny'IROM HOHOB He

oua-22 OT 310-caHTUMeTpOBOJ;0 lI.UKJIOTpOUa OOJIyqaJIaCb MllmeHb ua 
242 22 260 

IIJlYTOHllH-21.2. H)l;pa - HPOAYKTbI peaKI~HU PU (Ne , 4n) 104 , 

nona)l;aBIITHe ua nUKeJIeBYIO JIenTY-KOIIBCHep,- TpaHcnopTUpOBaJIllCb 

K AeTeKTOpy. CKOPOCTb JIeHTbI MOrJIa 3Ha'IUTeJIbUO MeUHTbCH, B Ka

qeCTBe )l;eTeKTopOB OCKomiOB )l;eJIeHUH rrpUMeUHJIUCb 1jl0cIjlaTUhlO CTeR

JIa. IIpu 3a)l;aIlHOM CKOPOCTU )l;BUiHeHUH JIelIThl pacrrpe)l;OJIeHUe TpeKOB 

no AeTeKTopaM )l;aeT CBe)l;eHUH 0 BpeMOlIU lliU3HU CUHTeaupOBanHhlx 

H)l;ep. IIpu 3lIoprHH OOMOap)l;UpYIOIlI.HX "'IaCTHlI. 113-115 Mae ua

oJIIOAaJlOCb 06pa30Bauue cnOHTalIlIO )l;eJIHIlI.erOCH Hpop;yKTa C nepUOAOM
34 

nOJIypacna)l;a OKOJIO 0,3 cel> U C ce'lelIueM rrpuMepHO 2.10- CM2. 

B KOHTPOJIbHhIX 3IwrrepuMeHTax u3Y'laJIaCb 3HepreTlI'leCKaH aaBH

ClIMOCTb CeqeHUH oopa30BaHllH npop;yRTa, crrOHTaHHO ;a:eJIHIlI.erOCH 

C rrepIIO)l;OM rroJIypacnap;a 0,3 cel>, rrpll'leM OKaaaJIOCh, 'ITO IjlYHK

lI.Hfl B030ym)l;eHIIH HMeeT MaKCHMYM rrpH ENe" = 114 Mae II nOJly

mupIIHy .-10 Mae. 8TO COOTBeTcTByeT IIcrrapIITeJIhlIOH peaKI,HH 

PU242 (NellI", 4n). IJpII 06JlyqeHUII ypana-238 IIonaMII HeoHa-22 II 

nJIYTouufl-242 HOlIuMH Heoua-20 IIaOTon C nepHop;OM 0,3 cel> He 06

pa30BhlBaJIC1I. Bepxmm rpaulII.J,a CeqeHUH peaKlI.IIU C HeoHoM-20 

OKa3aJIaCb .-2.10- 35 CM 2, TaRuM 06paaoM, peaYJIbTaThI :mCIIepHMeH

TOB, B TOM qIICJIe lIR;a: IjlYHKlI.RH Boaoym)l;eURH, BeJIlI'lHUa CO'IClIUH B 

MaHCUMYMe, OTCYTCTBRO 31jlljleRTa B onhlTax C ;a:pyrRMu 'laCTUlI.aMII H 

MUTTIeHHMH, Il03BOJIIIJIll H;a:OUTIIIjlUlI.HpOBaTb CRIIToaIIpOBaHHhlH npo

p;yKT KaK HOBhlM B30TOIl 104260 , IIcnhlThIBaIO~HH cnoIITauIIoe p;eJIelIHe 

rA30Bblfi IIPOBHHH - ¥CTAHOBHA llJIH HEIlPEPbIBHoro 8HCIIPECCHoro 
XIfMIfqlWHOrO AHAJIIf3A IIPoll¥HTOB rrllEPHbIX PBAHlI,n:/i C IIOJ\lOJIlb.lO 

rA30oBPA3HbIX COEllRHEHU:A:. 

http:IIOJ\lOJIlb.lO
http:IjlYHKlI.RH
http:OOMOap)l;UpYIOIlI.HX
http:peaHlI.HH


CHHTe3a 9THX Jl)~ep IIpe,ll.CTaBJIllIOT OqeHh cephe3Hoe npenJlT
peaKlIlIM 

qeCKHX 

npeccHhle 

CTBlIe ,lJ,JIH H3yqeHHH HX XHMHqeCKHX CBOMCTB. B o,ll.Hoii H3 pa,ll.lIOxHMH


rpynn JlaOOpaTopHll, pa3 paOaThlBaIOTCH opHTHHaJII.Hble ::mc


MeTo,n;bI HCCJle,n;oBamIJl ra3000pa3Hhlx coe,n;HHeHHM HOBhlX 


3JleMeHTOB. ,n;JlH CHHTe3a MOJleKYJI OHpe,lJ,eJIeHHhTx coe)~HHeHHll HCnOJIb

3yeTcH B3aHMo,n;eHcTBHe aTOMOB OT1WqH, Bhw:eTalOIlIHx H3 MHIDeHH, 

C XHMHqeClm aKTHBuoH ra30Boll cpegoH. Bce XHMHqeCKHe onepaIWH 

H TpaHCnOpTIlpOBKa aTOMOB OT MHHIOIIH I{ ,n;eTel,Topy H3JlyqeHHH 

IIPOHCXO,n;HT B ra30BOM HOTOKe. B MogeJIbHhlX onhIT3X C XJIOPHCTblMH 

coe,n;IIHeIIHHMH po,n;cTBeuHhlx :meMeHTOB ObIJIO nOKa33Ho, 'ITO 3TH 

MeTo,n;hl n03BOJIHlOT H3YlJaTh XHMHqeCKHe cBoiicTBa ClJHTaUHhlX 3TOMOB 

H30TOHOB C HepHO,lJ,OM nOJIypacna,n;a Bcero B ,lJ,eCHThle ,n;OJIH ceI,yn,n;hl. 

MHTepecHoii: npoOJIeMoii:, H3 peHIeHlle KOTOPOH B nepBylO OqCpCgb 

HalIeJleHhl HCCJIe,n;OBaHHH, .HBJIHeTCH XHMHlleCKaH H,n;eHTHIPHKalII:IH 

aTOMOB 104-ro 3JIeMeHTa. aHa CBJl3aHa C npOBepKOH MKTllHlI,lJ,HOH 

rHnOTe3hl», COrJlaCHO IWTOpoii: 104-H 3JIeMeHT ,n;OJImeH OhlTh XI:IMI:IlJC

CKI:IM aH3JIOrOM raIPHHH. 

HOMIIJlEHC XHMHlJECHHX <.t>HJlI.TPOB, n HOTOPI.IX IIPOHCXO.D;HT PA3.D;E.TIE
HH:E IIPO.D;YHTOB, TPAHCIIOPTHPYEMhlX rA30BhlJlf IIOTOHOM. 

C nepHO,n;OM IIOJIypaCIIa,n;a 0,3 ±O,1 cen. TaK OhlJI BIIepBl>1e ClInTe8H
pOBan 104-ii 9JIeMeHT. 

BamHhlMH HCCJIe,n;OBaHHHMH HBJIHIOTCH Be,n;ym;lIeCH B JIa60paTopHu 

paooThl no H3YlJeHHIO XHMnqeCKHx CBOii:CTB TpaHcypaHOB.bIX 3JIeMeH

TOB. HocJIe nepBbIX me onhlTOB CTaJIO HCHO, 'ITO 60JIbIDHe lIHTeHCHB

HOCTH nyqKoB D,HKJIOTpOHa ,n;aIOT B03MomHOCTI. IIOJIYlJaTI. 3HR'IHTeJIb

Hoe 'mCJIO H,n;ep Cf, Fm, Mv. 8TO II08BOJIHJIO XHMHKaM npHcTynHTI. 

K H3yqelIHIO HeKOTophlX XHMHlJeCKHX CBOii:CTB 98-1'0, 100-1'0 H 101-1'0 

9JIeMeHTOB. CJIe,n;yeT HaIIOMHHTI., 'ITO, HanpHMep, 101-ii: 9JIeMeHT OhlJl 

H,n;eHTHI!lHlIHpOBaH IIO neCKOJII.KHM aTOMaM. B 8 onhlTax aMepHKan

CKHX IPH3HKOB O.bIJIO nOJIYlJeHO Bcero 17 aTOMOB. B ,n;aJIbHeii:IDeM 

y,n;aBaJIOCb nOJIytIaTI. ,n;eCHTKH aToMoB, HO XHMHH MeH,n;eJIeBHH ne H8y

lJaJIacI.. Y cKOpHTeJII. JlaoopaTopHH H,n;epHhlX peaKlIHii: n03BOJIHeT 

nOJIYlJaTh COTHH aTOMOB Mv 3a O,n;HH OIIhlT, H 3,n;eCb no cym;ecTBy 

lla'IaTO CHCTeMaTnqeCKOe H3yqeHHe ero XHMnqeCKHx CBOHCTB. B Bap

IDaBe rpynna nOJIbCKHX XHMHKOB pa3paOOTaJIa MeTo,n;HKY, KOTOpaJl 

3aTeM OhlJIa HCnOJIh30BaHa B OIIhlTax B ,n;YOHe. YlJaCTHe B paOOTe 

npHHHJIH TaKme 'IeXOCJIOBalIKHe yqeHbIe. B pe3YJII.TaTe 3THX HCCJIe

,n;OBaHlIii: OhlJI c,n;eJIan PH,n; 3aI{JIlOlJeHHM 0 XHMlI1feCKHX cBoiicTBax Ka
JIHIPOPHHH, lPepMHH, MeH,n;eJIeBHH. 

Qpe3Bhl'Iaii:Ho KopOTKHe BpeMeHa }KlI3nH Bcex lI3BeCTHhlX H30TO

nOB 9JIeMeHTOB, CJIe,n;YIOm;HX 3a MeH,lJ,eJIeBlIeM (101), H HlI3KHM BhlXO,n; 
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M3y~eHMe cnOHTaHHOrO 
RelleHMB BRep, 

HaXORRIqMXCR 
B M30MepHOM COCTORHMM 

O,n;HHM I:I3 HaUOOJlee HHTepeCHhlX HBJIenI:lH, oonapy,KeHHbIX B JIa

oopaTOpuu, HBJIHeTCH CnOHTaHHoe ACJIemre H,n;ep C OlleHI. KOPOTKRM 

nepUO,lJ,OM IIOJIypacnaAa. XOPOHIO H3YllCHHbie K HaCToHllIeMY Bpefiemr 

H,n;pa llMCIOT nepHOghl HOJIypaCIIa,lJ,a B npCgeJIax OT 10 21 JIeT gO 2,7 'la

ca. OHR HOJIY'leHhl Ha HAepHhlX peaKTopax. C03gaHUe YCKopHTeJIeii: 

THmeJIhlX UOHOB H nOJIyqCIIHe Ha 3THX YCTaHOBKax HHTeHCUBHhlX nyq

KOB C,lJ,eJIaJIO B03MomHhlM nOJIyqeIIHe HOBhlX I:I30TOnOB THmeJIhlX 

3JIeMeHTOB, KOTophle MorYT HCnbIThlBaTh cnOHTaHlIOe l~eJIeHI:Ie C KOPOT

KI:IM nepUO~OM nOJIypacnaAa. 

Ha 300-caHTHMeTpoBoM lIHKJIOTpOnC JIaOOpaTopHH npH OOJIY'IeIIHH 

!'.IHHIemI H3 ypaHa-238 HOHaMI:I IIeoHa-22 H KI:IcJIopoAa-16 6bIJIH 3a

perI:lCTpUpOBaHhl OCKOJIKH cnOIITaHHoro ~e;rIeHI:IH HeI:l3BeCTHoro H30TO

Ha, AeJlJlIIwrOCH C nepllo,n;OM nOJIypacnaAa OKOJIO 0,02 cen. B OIIbTTax 

UCnOJIh30BaJIaCh YCTaHOBKa, cnocoonaH perUCTpI:lpOBaTh ohlcTphIe 

paCnaAHbIe npOI~eCChl. BHYTpeHHI:IH nyqOK lII:IKJIOTpOna oOM6apgupo

BaJI TOHKYlO ypaHOBYlO MHmeHb, H npOgyKThl JlgepHhlX peaKI~Hii:, 
nOJlY'lUBIDUe OOJIbHIOII HMnYJIbC, BbIOUBaJIHCI. H3 MHHIeHU H nOnagaJIlI 

Ha BpallIalOllIHHCJl COOPHI:IK. OCKOJIKH cnonTalIHoro geJIeIII:IH Hilep, 

nonaBlIIHX Ha COOPHI:IK, perHCTpllpOBamHlb C nOMollIblO ,n;ByX HOHU-

3alII:IOHHhlX KaMep. 8TH ,)KCnepI:lMeHTbI npRBeJIlI K npegIIOJIOmeHUlO 

o B03MomnOCTU oopa30BaHUH H,lJ,ep B H30MepHoM COCTOJlHHlI c nOBhI
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YCTAHOBHA ,lJ;JIH CHHTE3A H H3Y'IEHHH AJIL<I'A-PACIIA,lJ;A HOPOTHOl:RHBY~ 
rn;HX H30TOHOB THlf\EJILIX H,lJ;EP. CEOP CHlITE3HPOBAHHbIX H,lJ;EP HPO
H3BO,lJ;HTCIl IIIETO,lJ;OM A,lJ;COPElJ,HH HX rA30BOn CTPYH. 

meIIHOH (60JIee lJeM B 1020 pa3) BepOHTHOCTbIO CHOHTaHHoro ,lJ;eJIeHlIH. 

COBepIIIeHHo He06hllJHhle CBoHcTBa HOBoro H30TOHa nOTpe60BaJIH ,lJ;0

Ra3aTeJIbCTB OCROJIOlJHOH npapo,n;hl 3Toro aq,q,eRTa. 8TH nO,lJ;TBepm,n;e

HHH 6bIJIH nOJIYlJeIIhl H 60JIee cTporHx OIIbITax C IIY'lROM HOHOH HeoHa-22 

C aHeprIieH 135 Mae. CJIe,lJ;hl OCROJIROB cnOHTaHHoro ,n;eJIeHHH perH

CTpHpOBaJIHCb C nOMorr:t;bIO q,oTOnJIaCTHHoR. iloCJIe,n;yrorr:t;He 60JIee TOlJ

Hhle H3MepeHHH nepHo,n;a nOJIypacna,n;a ,n;aJIH 3HalJeHHe ,....,13 ,M,ce,.. 
B ,n;aJlbHeHIIIHx 3RcnepHMeHTax B RalJeCTBe MHIIIeHeH HCnOJIb30BaJICH 

He TOJlbRO ypaH-238, HO H H30Tonhl nJIYTonHH H aMepH:qHH, 06JIY'leHHe 

MHIIIeHeH npOH3Bo,n;IDIOCb RaR THmeJIhlMH HOHaMH, TaR H ,n;eHTpOHaMH 

H aJIbq,a-lJaCTH:qaMH. Pe3YJIbTaThl 3THX HCCJIe,n;OBaHHH no,n;TBep,n;HJIH 

npe,lJ;llOJIOmeHHe, lJTO 3,n;eCb q,H3HRH HMeIOT ,n;eJIO C pacna,n;OM H,n;pa, 

HaXO,lJ;Hrr:t;erOCH B H30MepHOM COCTOHHHH, npHlJeM 6hlJIO YCTanOBJIeHO, 

lJTO aTOMHbm HOMep H30Mepa Z ~ 95, a Macca M ~ 242. }:t;eTaJlbHOe 

conOCTaBJIeIIHe ,n;anHhlX 0 BbIxo,n;e H30Mepa B pa3JIHlJHhlX peaRlJ,HHX 

n03BOJIHJIO npe,n;nOJIQ}RHTb, lJTO Ha6JIIO,n;aeMhlH pacna,n; 06'hHCHHeTcH 

cnOHTaHHhlM ,n;eJIemieM H,n;pa aMepH:qHH-242, Haxo,n;Hrr:t;erOCH B H30

MepHOM COCTOHHHH, }:t;JIH npOBepIUf 3Toro npe,n;HOJIOmeHHH YlJeHhle 

peIIIHJIH nOJIYlJHTb rOT me H30Mep ,n;pyrHM nYTeM: 06JIY'leHHeM Am243 

Am24zmHeHTpOHaMH C ,meprIIeH 14 Jl1ae. B 3TOM CJIYlJae H30Mep 

Am243o6pa3yeTcH C 60JIblIIHM CelJeHHeM B peaR:qHH (n, 2n) Am242m. 

HeiTpoHLI nOJIYlJaJlHCb 60M6ap,n;IIpoBROii TpHTHeBoH MHIIIeHII ,n;eiiTpo

HaMH. q T06bI OT,n;eJIHTb aq,q,eRT cnOHTaHHoro ,n;eJleHHH OT BblHym,n;eH

Horo ,n;eJIeHHH Am243 HeHTpOHaMH, a TaI{me H3MepHTb HepIIO,n; CHOH

raHHoro ,n;eJIeHHH, 6hlJI HCnOJIb30BaH HMnYJIbCHhlH pemIIM pa60Thl 

HeHTpOHHoro reHepaTopa. OCROJIRII ,n;eJIeHHH perIICTpHpOBaJIHCb C no

MOrr:t;bIO ,n;eTeRTopOB II3 CTeRJIa. Pe3YJlbTaThl aRCHepIIMeHTa nORa3aJIII, 

lJTO B aToH peaR:qIIII o6pa3yeTcH H30Ton, pacna,n;aIOrr:t;IIiicH nYTeM 

,n;eJIemlH C nepHO,lJ;OM nOJIypacHa,n;a 13,5±1,0 ,M,ce,.. 8TO 3HalfeHIIe 

COBna,n;aeT C BeJIJIlJHHOii 13,5±1,2 ,M,cen, nOJIy"leHHOii ,n;JIH cnOHTaHHO 

,n;eJIHrr:t;erOCH II30Mepa, CHHTe3HpOBaHHoro B peaR:qHHX C 3apHmeHHbIMH 

lJaCTn:qaMH. 

Am 24zmXapaRTep npOI\eCCa 06pa30BaHHH H30Mepa H3YlfaJICH 

TaRiRe B peaIU\IIH C TenJIOBbIMH HeHTpoHaMH. B HaCTOHII~ee BpeMH 

COBMeCTHO C PYMblHCRIIMII q,H3IIRaMII HalfaThl :mCIIepIIMeHTbI no H3Y

lfeHIIIO 06pa30BaHIIH AmZ4zm B peaR:qHHX (p, n) H (p, ?n) Ha T~IIRJIOTpOHe 
I1HcTIITYTa aToMHOH q,II3IfRIf B ByxapecTe. 

06HapymeIIHbIH aq,q,eRT pe3Roro YBeJIHlJeHIfH BepOHTHOCTH cnOH

TaHHoro ,n;eJIeHIfH H,n;ep HBJIHeTCH RalJeCTBeHHO HOBLIM B H,n;epHoH 

q,If3IIRe. Ero HCCJIe,lJ;OBaHIfe MomeT ,n;aTb ,n;onOJIHIfTeJIbHLIe CBe,n;eHHH 

o CTPYI{Type H,n;ep H MexaHH3Me IIX ,n;eJleHIfH. C TOlJRIf 3peHHH MeTO

,n;HlJeCROH BnepBbIe B MHPOBOii npaHTHHe 6bIJIa nORa3aHa B03MomHOCTb 

ycneIIIIIoH pa60Thl pa3JIHlJHbIX ,n;eTeRTopOB H,n;epHhlX lJaCTIIlJ, H 8JIeR

TPOHHOii aIInapaTyphl BHyTpH RaMephl I~HRJIOTpOHa, 'ITO n03BOJIHeT 

HaH60JIee nOJIHO HCIIOJIb30BaTb HHTeHCIIBHOCTb nYlJHa yCRopHTeJIH. 

B nOCJIe,n;yIOrr:t;HX :mcnepIIMeHTax q,H3IIRaMH JIa60paTopIIH 6hlJIO 

npe,n;npHHHTO II3Y'leHIIe ,n;pyrHx CIIOHTaHHO ,lJ;MHrr:t;IIXCH H30MepOB. 

C nOMOrr:t;bIO CnelJ,HaJIbHO C03,n;aHHOH lJYBCTBIfTeJIbHOH annapaTYPbI, 
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B KOTOPOii: HCnOJIb30BaJIOCb CO'IeTanHe paaJIH'IHbIX cnOCOOOB ;n;CTeK
THpOBaHHH OCKOJIlWB ,n;eJIeHlIH, npOHaBO,n;HJIHCb onhlThl no nOHCKY 
KOPOTKO.lRHBym;HX HaOMepOB co BpeMeHeM H,HaHH B HeCKOJIbKO ce
KYH,n;, oopaayrom,HXCH B peaKIJ;HHX U238+Ne20 H U238+016. B OOOHX 

npOIJ;eCcax OhlJIH aaperHCTpHpOBaHhl OCKOJIKH cnOHTaHHoro ,n;eJICIIHH 
H,n;ep C nepHo,n;OM nOJIypacna,n;a OKOJIO 3,5 celt. 8TOT aq,q,eKT MO}lWT 
OhlTb OOYCJIOBJIen pacna,n;OM H,n;pa C Z ~ 100. 

IIoHcK KOPOTKO}l(HBym;HX HaOTonOB B MHJIJIHCeKYH,n;Hoii: OOJIaCTH 
npOBo,n;HJICH nYTeM oOJIyqenHH MHmeHeH Ha ypaHa-238 H nJIYTOHHH 
(ecTecTBeHHaH CMeCb HaoTonoB) HOHaMH HeoHa-20 H IIeoHa-22, a TaK.lRe 
oopa-11. Bo Bcex peaKIJ;HHX, KpOMe U + Bll, CHHTeaHpOBaJICH OAHH H 
TOT JlW HaOTon C nepHoAoM nOJIypacna,n;a (0,85±0,08) 10- 3 celt. 

Ero aToMHhlii: HOMep Z ~ 99. IIoaAIIee B aKcnepHMeIITax aMepHKaH
CKHX Y'leHhlX OhlJIO nOKaaaIIO, 'ITO HaOTonhl aMepHIJ;HH-240 H aMepH
IJ;HH-244 HMeIOT cnOHTaHIIO ;n;eJIHm,HeCH HaOMephl C nepHo,rr.OM nOJIY
pacnaAa OKOJIO 1 .Mcex. 8TH onhlThl npOBo,n;HJIHCb C aapJl}l,eHIThlMH 
'IaCTHIJ;aMH. B JIaoopaTopHH H,n;epHhlx peaKI~HH OhlJIO npeAITpHIIHTO 
HaY'leHHe H,n;epIIOH peaKIJ;HH Ha H,n;pe Am 241 no,n; ,n;eHCTBHeM H;eHTpOHOB 
C 3HeprHeii: 14,1 Mas. IIpH aTOM IIaOJIlo,n;aJIOCb cnOHTanIIOe ,n;CJICnHe 

C T'I.=0,6 ±O,2 .Mcelt. l1aMepeHHH nOKaaaJIH, 'ITO OHO OOYCJIOBJIeHO 
lIaOMepOM Am240I1l , KOTOPhlii oopaayeTcH B peaKIJ;HH Am241(n,2n)Am240m 
C OOJIl,mHM Ce'IeHHeM, H 3TO noaBOJIHeT Ha,n;e.lRHO H,n;eHTHq,HIl;HpOBaTb 
HaOJIIOAaeMOe B onhlTe cnOHTaHHO ,n;eJIHIU,eeCH HAPO. 

HeAaBHO B 3KcnepHMenTax Ha BHYTpenHeM nY'IKe I~HKJIOTpOHa 
JIaOOpaTopHH OhlJI CHHTeaHpOBaH PHA HOBhlX cnOIITaHHO ;n;CJIHIU,HXCH 
HaOMepOB. I1x nepHo,n;hl nOJIypacna,n;a COCTaBJIHIOT 1 .MUlt, 2,5 .MUlt. 

l1aoMepc nepHo,n;OM T'/,=1 .MUlt H,n;eHTHq,HIJ;HpoBaH KaK 9sNp22Bm. 

IICClIeAoBaHIIR 
npOTOHHO
paAIlOaKTIIBH...X RAep 

: Bonpoc 0 BepOHTHOCTH - HOBoro TIffia pa,n;HoaKTHBIIoro npCBpam,e

HHH HAep - npOTOIIHoro pacna,n;a - oOcY.lR,n;aJICH AaBHO. 8Heprc
TH'IeCKaH BOaMO.lRHOCTb TaIwro pacna,n;a OOYCJIOBJIeHa CHHmeHHeM 
3HeprHH CBHaH npOTOH3 npH YMeHbmeHHH 'IHCJIa HeHTpoHoB B H,n;pe H 
BoapaCTaHHeM POJIH KYJIOHOBCKoro OTTaJIKHBaIIHH. HeKoTophlC q,HaH
KH paCCMaTpHBaJIH BOaMO.lRHhle MeXaHHaMhl npOTOJIHOrO pacnaAa H 
nyTH CHHTeaa JIPOTOJIHOaKTJlBHhlX H;n;ep. Em,e B 1949 rO)1;y OhlJIH 
npe,n;nplIHHThl nonhlTKlI CHHTealIpOBaTb HaJIyqaTeJIlI npOTOJIOB B H,n;ep
HhlX peaKIJ;HHX, o,n;HaKO 3TH 3KcnepHMenThl He nplIBeJIH K }l,eJIaeMOMY 
peaYJIbTaTY, TaK liaK cym;ecTBoBaBmHe TOr)1;a YCKopHTeJIH He ,n;aBaJIH 
Heooxo,n;lIMhlX mHpOKlIX BOaMO.lRHOCTeH ;n;JIH nOJIY'IeHlIH JIepeChlm,eH
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HhlX DpOTORa". "".p. BDepBhle DPOTORll"''' paCDa. Y'''OCb .KCDe-~.'Mepne",,' nepHO' no.ypacn""•. ):\o"pnee ••PO 06.,••" 
pHMeHTaJIbHO oonapymHTb TOJIbKO B 1962 rOAY. i1To ObIJIO CAeJIaHO" HeBhlCOKOH YCTOffqHBOCTbIDOTHOCHTeJIbHO HcnYCKaHHH npOTOHa. ,ll;o-

B ,ll;yoHe Y'IenhIM~ JIaoopaTopHH H,n;epHhlX peaKI~HH. He3aBHcHMO 
HBJIeHHe npOTOHHOl:1 paAHoaKTHBHOCTH HaOJIIDAaJIlI KaHaAcKHe cpH3HKH. 

HAepHllIe peaKqHH C THmeJIhlMH HOHaMH AaroT HaHOOJIee IIlll:pOKHe 
B03MoamOCTH AJIH CHHTe3HpOBaHHH HAep C HSObITKOM npOTOHOB. 

HeCKOJIbKO JIeT nasaA B JIaOOpaTopHH Ha'laJIHCb lmcnepHMeHThl no 

II3Y'IeHlnO paAHoaKTHBHllIX npOAYKTOB peaKqHH, B1lI311IBaeMllIX B HH-
KeJIe YCKopen)JllIMH HOHaMH neona-20 C aneprHeH 130 Mae. BbIJIa 

cosAana cneqHaJILnaH YCTaHoBKa, AeHCTByro~aH B BaKYYMHoH Ka-

Mepe qIIKJIOTpoHa H BKJIID'IaID~aH B ceoH TeJIeCKon HS ABYX nponop-
qHoHaJI1,HllIX ClIeT'lHKOB AJIH HSMepeHHH aHeprHH H YAeJILHOH HOHH

3aqHH 'lacTlIIJ, pacna,n;a. l1POTOHllI perHcTpHpOBaJIHCL B HHTepBaJIax
Mea~AY OOJIY'IeHHHMll npoAOJImHTeJILHOCTLID OT HeCKOJIbKHX MHJIJIH
ceKYHA AO HeCKOJIbKHX ceKYHA. Pe3YJIbTaTllI aTHX 3KCnepHMeHTOB 

nT~SBOJIHJIH CAeJIaTb OAH03Ha'IHhlH BllIBOA 0 TOM, 'ITO B peaKqHH 
Nl-j-Ne B03HHKaIDT paAHoaKTHBHllIe HApa, HcnllITbIBaIoID;He npoToH-

HbIH pacnaA· BpeMH mH3HH npOTonHllIX H3JIY'I8,TeJIeH rpyoo oqeHHBa-

JIOCL B HHTepBaJIe or 0,1 eel> AO 5 JltUH. B CJIeAYID~Hx H3MepeHHHX 

OllIJIO YCTaHOBJIeHO HaJIHlIHe nepHOAOB nOJIypacnaAa 0,5-1 eeK H 

oOJIee lPIHHHoro. 
,ll;JIH npOBeAeHHJf TO'lHllIX H3MepeHHH nOTpeOOBaJIOCL C03AaIme 

HOBOH YCTaHOBRH, I, ROTOPOH OllIJIH npeA'LHBJIeHllI OOJIee BhlCORHe 

TpeOOBanH':: BllIOHTllIe nytIKOM YCKopeHHllIX HOHOB HApa - npOAYR-

TU pea~qHH BbIJIeTaJIH H3 MHmeHH H OCTaHaBJIHBaJIHCL B CoopHHKe, 

KOTOPhlH OWl BhlnOJIUeH B BHAe Bpa~aIDID;erOCH AHCKa. PaAHoaKTHB-

Hue H,n;pa nepeHOCHJIHCL AHCROM K cneKTpOMeTpy 3apHmeIIlIbIX 'la-

CTIII~, COCTOH~eMY 1I3 nponopqHoHaJIbHOrO C'ler'lHKa 1I ABYX KpeM-

HlIeBUX p;eTeRTopoB. ConOCTaBJIeHlIe Op;HoBpeMeHIfO H3MepHeMLlx 

aIIeprHlI H YAeJIbHOH HOHH3aqHH n03BOJIHeT onpep;eJIHTL THn 'laCTHqbI 

HaAeamo OTAeJIlITL npOTOHllI OT aJIeKTpOHOB H aJILcpa-lIacTHq. MCnOJlb~ 
30BaBmaHCH aJIeKTpOHHaH annapaTypa rr03BOJIHJIa YCTaHaBJIHBaTb 


THII pacna,n;a, BeCTH aMnJIlITyp;HhlH aHaJIH3 HMrrYJILCOB, H3MepHTb 

nepHOA rrOJIypacna,n;a. l1PH OOJIY'IeIIlIH HHKeJIH HOHaMH HeOHa-20 H 


RlICJIOpOAa-16 OllIJIO YCTaHOBJIeHO OOpa30BaIIHe P;BYX npOTOHHhlX 

H3JIY'IaTeJIeii. l1epBbIH HMeeT neplIOA rrOJIypacnap;a (85±15) .10- 3 eeK 

H. lIcnYCRaeT HPOTOHllI C 3HeprlIeii 5 ±0,2 Mae, BTOpoii nepHOA 

23±4 eeK H HcnycKaeT npoTOHbI C aHeprHeH 2,5 ±0,2 Mae. BOJILIIIOH 

HHTepec npep;CTaBJIHJIO YCTaHoBHTL, KaKHe H,n;pa HBJIHIDTCH rrpOTOHHO
pa,lJ;HoaKTHBHbIMlI. 3Ta CJIOmHaH 3ap;a'la pemaJIaCb B qeJIOM pHAe 

onllITOB. B pe3YJILTaTe anaJIH3a AaHHUX OhIJI c,n;eJIalI BbIBOA, 'ITO 

1I3JIY'IaTeJIeM npOTOHOB C aHeprHeH 2,5 Mae HBJIHeTCH O,n;HH H3 JIer

KlIX H30TonOB Br HJIH Kr C Maccoii 79-81, a npOTOHhI C aHeprHeH 
5 Mae H3JIY'IaIDTCH OAHHM 1I3 H30TonOB Ne1? lIJIH M g 21 (no3p;nee Ka

HaAcKHMH"cpH3HKaMlI OhlJIO nOKa3aHO, 'ITO aTO OhIJI Ne17). HaHOOJIee 

BepOHTHhlH MexaHH3M lIcnycKaHHH npoToHOB CJIeAYIDID;HH. M30TonbI 

(Br, Kr) H (Ne, rv.!g), B03HHKaID~He B Hp;epHOH peaIH~HH, HCnUTbI
BaIDT n03HTpOHHhlH pacnap; C OOJILmOH aneprHeH, KOTOPhlH 1I orrpeAe-

CTaTO'lHO HeKOToporo BOSoY}I>:AeHHH nOCJIe ~ + -nepexoAa, qTOObI HS 
Mpa BllIJIeTeJI npoToH. 

OnHcaHHllIH MexanH3M He HBJIHeTCH eAHHCTBeHHO B03MOrrtHhlM AJIH 
npOTonHoro pacnaAa. B peaKqHHx C THrKeJIhlMH HOHaMH B03MOiEnO 

oopaSOBaHHe Hn;ep, HeYCTOHlIHBhlX no OTHomeHHID K HcnYCKaHHID 

npOTOHOB B OCHOBHOM COCTOHnHH. MexanHSM npOTOHHoro pacnaAa 
B AannOM CJIY'Iae anaJIOrII'len aJI1:.cpa-pacnaAY, npH aTOM npOTOH 

nOKHAaeT HAPo nYTeM KBanTOBO-MeXaHH'IeCKOrO npoHHKHoBenHH 

CKBOSb oapbep, H BepoHTlIoCTL aToro npoqecca OnpeAeJIHeT BpeMH 
mHSHlI paAHOaKTJ'IBHOrO HApa. 3KcnepUMeHTaJILHO HaOJIIDAaeMhle 

BpeMeHa OTHOCHTeJILHO pacnaAoB aToro THna JIemaT B AHana~30ne 
10-1°-10-1 eel> (BepXHHH npeAeJI OOYCJIOBJIeH KOHKypeHqHeH Co 
CTOPOHllI ~+-pacn()'Aa). 

BOSMOlImOCTb cy~eCTBoBaHHH npOTOHHopaAHoaKTHBHhlX ~Aep C 
Z > 50 nOABepraJIaCb B ne'IaTH COMHeHHID B CBH3H C CHJIbHOH KOH-

KypeHqHeH co CTOPOIIllI aJI1)cpa-pacn.~Aa. OqeHKH, CAeJIaHlILIe cpH3HKa

MH JIaoopaTopHH HAepHhlX peaKqHH nORaSaJIH, 'ITO OOJIaCTb npOTOH

nora pacnaAa, HanpOTHB, AOJIrKHa npOCTHpaTLCH npaRTH'IeCKH qepea 

BCIO TaOJIHqy HSOTonOB, a OOJIaCTL HAep C Z > 50 npeACTaBJIHeTCR 
HaHOOJIee nepcneKTHBHoH AJIH HCCJIeAOBaUHH 3Toro HBJIeHHH. B CBH3ll 
C 3THM B JIaOOpaTopHH OllIJIH npeAnpHHHTU 3KcnepHMeHThl no !l0HCKY 

npOTOHHopaAHoaKTHBHhlX HAep THmeJIee OJIOBa. ,ll;JIH aTOH I~eJIH 
nY'IKaMH HonOB KHCJIOpo,n;a-16 H RpeMHHH-28 OOJIYlIaJIHCL MHmeHH 

H3 Ru Pd H Cd. B peSYJI1:'TaTe H3MepeHHH CIIeRTpOB rrpOTOHOB H

nepHO~OB nOJIypacrraAa npOTOHHOH aKTHBHOCTH OUJI YCTaHOBJIerr 

cpaKT oopaSOBaHIIH H3JIYlIaTeJIeii npOTOHOB C Z > 50. BOJIee no,n;poouo 

H3Y'IeHLI H3JIY'IaTeJIH npOTOHOB cpeAH JIerRlIX 1I30TonOB TeJIJIypa. 

3TH H30Tonhl rrOJIY'IaJIHCb B JIaOOpaTopHlI npH OOJIY'IeHlIH nY'lKOM 

HOHOB HeOHa-20 MHIIIeHeH H3 pa3p;eJIeHnLIX H30TonOB MOJIlIO,n;ena. 

Bhl.1JO oOHapYiReHO 4 npOTOHHhlX Hs.1JY'IaTe.1JH C nepHop;OM nOJIypac

naAa (4,2±0,2) eeK, (19±0,7) eel>, (13±2) eeK H (60-70) eel>; ,n;Ba 
nepBI.rX OUJIH Hp;eHTHcpHD;HpOBaHbI KaR TeJIJIyp-109 H TeJIJIyp-111. 

M3Y'IeHHe npOTonnoro pacrraAa paAHoaRTHBrrLIX H,n;ep p;aeT HOBbIe 
BOSMOiHHOCTH AJIH onpe,n;eJIeHHH CBOHCTB aTOMHLIX HAep. 1103TOMY 

'lHCJIO JIaOOpaTopHii, r,n;e 3aHHMaIOTCH HCCJIeAOBaHHHMH HBJIeHHH, 
OTKpbIToro B ,ll;yolIe, HenpephlBHO paCTeT. J\ HaCTOHID;eMY BpeMeHH 
oOHapymelIo yaw 15 npOTOHHhlX H3JIY'IaTeJIeii. 

H3J~eHHe MeXaHH3Ma 
B3aHMOAeiicTBH.R 

TRJHenbiX HOHOa C RApaMH 

Hp;epHhle peaKqHM, npoHcxoAHID;He npM CTOJIRHOBeHHlI THmeJIOrO 

HOHa C H,n;POM, OTJIHlIaIDTCH OOJIbmHM MHoroo6pa3HeM. l1PH OOJIbIIIHX 
napaMeTpax CTOJIKHOBeHHJI, Rorp;a Hp;pa B3aMMop;eHcTBYIDT TOJIbRO 228 
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C nOMOIll;I.IO ::meRTpOMaI'HHTnhlX CHJI, OCHOBHI.IMH npOD;eccaMH JIBJIJI

IOTCH ynpyroe H Heynpyroe pacceHHHe. BOJII.IlIOM 3apHA H MaJIaJI 

nponHD;aeMOCTI. RYJIOlIOBCIwI'O 6apbepa AJIJI TJI:lI,eJIhlX 'lUCTHD; AeJIaeT 

TJl}ReJIhle HOHhl O'leHI. sljJljJeRTHBlIhlM cpeACTBOM RYJIOHOBCROI'O B03
OY}RAeHHJI ROJIJIeRTHBlIhlX ypOBHeM JIAep. 

B CJIyqae RUCaTOJII.lIhlX CTOJIRHOBeHHM JIApa conpHRUCaIOTCJI CBOHMH 

nOBepXHOCTJIMH H B HI'py BCTynuIOT JIAepHhle CHJIhl, OAHaRO Ha-aa 

OOJII.IlIOI'O YI'JIOBOI'O MOMeHTa CJIHHHHJI JIAep He npOHcxOAHT. B MOMeHT 

CTOJIRHOBeHHH OT JIApa R HAPY MoI'yT nepeAaBUTI.CJI OAHH HJIH lIeCROJIb

RO HYRJIOHOB. I10CIWJII.RY npoD;ecc pU3bII'phlBaeTCH B nODepXHOCTHOM 

CJIoe HApa, peaRD;HH TaROI'O THlia OCOOOliliO 'lYBCTBHTeJIbHhl R CTPYR

Type HAepHOM nODepXHOCTH. ECJIH SHepI'HJI HOHU BeJIHRa, lIPH CO

y,n;apeHHH MomeT npOH30MTH pacnaA lIaJIeTaroID;eI'O JIApa na aJII.ljJa
'laCTHD;hl H OTAeJII.Hhle IIYRJIOHhl. 

IlpH MaJIbIX napaMeTpax CTOJIRHODeHHJI H AOCTaTO'lHOM SHepI'HH 

CTaJIRHBaIOID;HeCJI JIApa CJIHBaIOTCJI, o6pa3YJI ROMnaYHA-JIAPO C 60JII.

IIIOH SHepI'HeH B036ymAOHHJI H OOJIbIlIHM YI'JIODhlM MOMeHTOM. M3y

'IeHHe CBOMCTB TaRHX CHCTeM npeACTaBJIJIeT 60m,IIIoii: HHTepec. B qaCT

nOCTH, C nOMOID;I.IO peaRD;HM TalwI'O THna Moamo CHHTe3HpOBaTb HOBhle 

TpaHcypaHoBhle SJIOMOliThl, npOTOHHopaAHoaRTHBHhle JI,n;pa, H3yqaTI. 
AeJIOHHe O'leHb TJImeJIhlX JIAOp. 

MexaHH3M peaI>D;HH nOBepxnOCTnoI'O THna H3yqaJICH B JIa60paTo

PHH AOBOJIbHO IIIHPORO C HCnOJII.30BaHHeM pa3JIH'lHhlX SRcnepHMeH

TaJIbHbIX MeTOAoB. O,n;Ha H3 pa60T 6hlJIU HUnpUBJIOHU HU nOJIyqeHHe 

HHljJopMaD;HH 0 «CneI{Tpe» poaRD;HM nepeAa'l. MHIIIeHH Ha TUHTaJIa H 

Top6HJI 06JIY'laJInCb nonaMn neoua, aUTeM PU,n;HOXHMHqOCKlIM nYTeM 

BhlAeJIJIJIHCb 3JIeMeliTbIpe,n;IW30MeJIbHOH I'pYlinbI n 1I0 I'aMMa-ClIeRTpaM 

npoBOAfwacb nAenTnIjJHRaD;HJI OTAeJIbHhlX naoTonOB. KumAOMY HaOTO

ny cooTBeTCTBOBaJI OlipeAeJIeUHhlM RaHUJI peaI{D;nH. TaRnM nYTeM Oblmr 

H3MopeHhl 31jJljJeRTHBIIble CeqeHHJI HeCROJII.RHX AeCJITROB peaRD;HH 

nOBepxHOcTHoro THna. ihn peaRD;nn OXBaTbIBaJIn COBoRynHocTI. npo

D;ecCOB nepeAa'ln OT oAHoro AO OOJIee lIeM 20 nYRJIOHOB. PeaRD;nn 

C nepeAaqeM TaRnx OOJIbilinX I'pynn UYRJIOHOB HaOJIIO,n;aJInCb DnepBble. 

I1o-BnAnMoMY, IjJn3HIm CTOJIRUYJInCh a,n;eCb C HOBhlM TnnOM JIAepHbIX 

peaRD;nH, npncyrn;nx TOJIbIW TH:lI{OJIhlM nOHaM, peauD;nM, B ROTOPhlX 

BO BpeMH CTOJIRHOBeHnJI OT HApa R H,n;py «rrepOTeRaeT» 3lIalInTeJII.HaH 

qaCTh JIAepHOM MaTopnn. B aTnx me <JRcrropnMeIITax 6hlJIa YCTaHOBJIe

Ha APYI'aJI nHTepeCHaH OCOOOHHOCTI.: npH rropeAaqo HeOOJIbIlIOro lInc

JIa HYRJIOHOD COlIeline pear{D;nn O'leHI. CHJII.UO aanncnT OT COOTHOIlIeHnJI 

HeHTpoHOB n npOTOIIOB B rropo,n;aBaeMOH I'pynrre. TaR, HarrpHMep, 

celIeHne CphlBa AByX rrpoToHOD oua3 aJIOCI. Ha ,n;Ba rropHARa Hnme ce

qeHHJI CphlBa I'pyrrnhl ,n;ByX npOTOHoB n Anyx HeHTpOHOB. 3Tn peaYJIh

TaThl 3aCTaBJIHIOT AYMaTh, lITO OT,n;eJIbHhle I'pYIIIIJIpOBRH liYRJIOHOB 

TJfIIa a-qacTHD; MOI'YT HI'paTb OCOoyro pOJII. lia rrOBepXHOCTn JIApa. 

Mp;eJI 0 B03MOilmOCTH oopa30BaHHJI HYRJIOHHhlX aCCOn;Han;nM B no

BepXHOCTHOM CJIoe HAPU AOBOJIbHO IIInp ORO oocymAaeTCJI B HaY'lHoii: 

JIHTepaType, n AJIH n3Y'leHHJI:SToro Borrpoca TJl}HeJIhle nOHhl MoI'yT 
OhlTI. O'leHI. rrOJIe3HbIM nrrcTpYMeHToM. 
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B JIa6opaTopnn OhlJIa pa3paooTaHa opHI'HHaJII.HaJI MeToAHRu, 

B ROTOPOM AJIJI n3yqeHHJI peaRD;nii: rrepeAa'l HCnOJIb30BaJIaCI. 3arru3Ahl

BaIOID;aJI rreHTpOIIIIaJI aRTHBHOCTI. JIAep N17. BJIarOAapJI ymmaJII.HoMY 

xapaHTopy STOii: aRTHBHoCTH, B OOJIaCTH JIeI'HHX HAep YAaBaJIOCI. 

Hap;emno BhlAeJIJITI. npoAYRThl peaRD;Hi1 nepeAa'lH Ha 1jJ0HO orpOMHoro 

'lHCJIa ApYI'Hx pap;HoaRTHBHhlX H30TonOB. C nOMoID;bIO STOii: MeToAHHH 

BnepBhle Ha6JIIOAaJICJI nOAXBaT 3 lIeiiTpoHoB, Ha pJI,n;e SJIeMeHTOB 

OhlJIH H3MepeHhl <JHepreTH'leCRHe 3aBHCHMOCTH Ce'leHHJI peaRD;Hii: 

(Ni4, N17), (Nil." N17), (016 , N17), (Ne20 , N17), (Ne22 , Nt7). Oco6elI

1I0 HHTepeClible pe3YJII.TUThl OhlJIH nOJIyqeHhl npH H3yqeHHH nOAXBaTa 

2-x HeMTpOHOB Ha pU3AeJIOlIlIhlX n30Tonux D;HpROHHH Zr90 , Zr92 , Zr 94. 

lIepBhlM H3 aTHX H30TonOB OOJIaAUeT 3UMRHYTOii: Heii:TpoHHOH OOOJIO'l

ROii: H3 50 HeMTpoHoB, ADa ,n;pyrne HMeIOT (~OOTBeTCTBeIIIIO ABa n 'le

Thlpe Heii:TpoHu CBepx Hee. ORa3aJIOCb, ·qTO Ce'leHHO nOAXBaTU 2 

HoiiTPOIIOB lIa H30Tone Zr92 B lIHTI., a Ha Zr94 B AeCJITb pa3 6oJIbIlIe, 

'leM na Zr 90. Pe3YJII.TaThl YRa3hlBaIOT Ha TO, 'lTO, nO-BHAnMOMY, B pe

aRD;nH nponCXOAHT nOAXBaT ROppeJIJIHpODaHHOM naphl Heii:TpoHoB 

C nopHljJepHH JIp;pa. 

B cepHH SRCIIepHMeHTOD nOAPOOHO HCCJIeAOBaJIHCb Talme BMImhle 

xapaRTepHCTnRH peaRD;Hii: IIepeAa'lH, RaR YI'JIOBhle paCIIpeAeJIeIIHH H 

:mepreTHtIeCRUJI 3UBHCHMOCTb sljJljJeRTHBHhlX. CeqeHHii:. 3AecI., B 'laCT

IIOCTH, H3yqUJIHCh peURn;HH MHOI'OHYRJIOHHorO cphlBa npH 06JIY'leHnn 

UOHUMH Ne22
: (-5n), (-p-5n), (-p-6n), (-p-7n). 

poaRD;nn IIaOJIIOAaJIHCI. C rrOMOm;I.IO UMnYJII.CHoii: Homma

D;HOHHOH RaMepbl. BOJII.IlIOM SRcrrepUMeHTaJII.Hblii: MaTepHaJI no yrJIO

BhlM pacnpep;eJIeHUJIM n sljJljJeKTuBHhlM CeqeHUHM peaH.D;uii: nepeAa'lH 

6hlJI nOJIyqoH B paOOTax C UCnOJIh30BaHueM MeTOAa I'aMMa-CneI{TpO

CKomUI AJIH perHCTpaD;HH npOAYRTOB peaKD;uii:. IIpH aTOM nu.V""VI-~u.· 
JIHCb TaRHe paAHOUI\THBIIhlO npOAYI\Thl, I\al{ FiB, N a 22, N a 24, 

IIoJIYlIeHHble IjJYIII\D;HH DoaoymAeHuH H yrJIOBhle pacnpeAeJIeHUH 

npop;yI\TOB poaKD;HM n03DOJIMJIH CAeJiaTI. PHA KaqeCTBeHHhlX BhlBOAOB. 

B yrJIOBhlX pucnpeAeJIeHIIHX ObIJIH 06Hapymollbl HOBbie HnTepeClIble 

ocooeHHOCTH, KOTopble npOJIHBaIOT CBeT Ha MexaHH3M peuRD;Hii: nepe

Aa'lH HeCI\OJII.KHX HYRJIOHOB. 

IIepelIHcJIeIIHble BhlIlIe PUOOTbI 6bIJIII BhlnOJIJIOHbl Ha BHYTpeHHeM 

nylIKe D;HKJIOTPOIIU Y-300. 3anycI\ YCKopIITeJIR ¥ -150 U IIOJIYlIeHIIe 

Ha HeM BbIBep;eHHoro llylIRa nOaBOJIIIJIII npIIMeHUTb B UCCJIeAODUHHJIX 

peaKD;uif IIepeAaqlf PRA IlOBblX MeTop;oB, AaIOm;HX 60JIee nOJIHYIO H 

TO"tfHYIO IIHcpopMaD;IIIO 0 napaMeTpax peaI{D;HM. BblJIa pa3pa6oTaHa 

MeTOAIII\a, D ROTOpoii 'IaCTIID;hl - npop;yRTbI peuKD;IIII DhlAeJIRIOTCR 

no y;a:eJII.Hoil: HOHuaan;MII H SHepl'lIII. B CoqeTalllflf C AByMepHhlM aHa

JIII30M HU MHOrOI\anaJIhHOM aHa.lJII3aTope ::lTa MOTOAIIKa n03BOJIHeT 

UUOJIIOAaTb B OP;HOM :mcuepHMeHTe OOJII.IHOe lIIICJIO I\aUaJIOB UPHMblX 

peaRD;IIH, CBJI3aHHhlX C oopa30BaHHeM KaR paAnOUI>.TIIDHhlX, TaI\ II 

cTa6HJIbHhlx npoAYI,TOB. I1poBep;eHhl ::mcnepHMeHTbI no uaYlIeuIIIO 

HOAxBaTa oAIIoro, AByX II Tpex HeHTpOHOB, BKJIIOlIaIOID;He H3MepeHIIH 

yrJIODOrO pacnpeAeJIeUIIR, sljJljJeI\TIIBHOro CeqeHUR H ~mepreTHlIeCKoro 
cneKTpu npoAYRTOB peaI\D;IIII. IIpII IICCJIeAOnaHHH npoD;eccoB 
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uo,u;XBaTa UpOTOHa Al27 (C12, N13) Mg 26 H C12 (C12, N13) B11 BnepBble 

H.aOJlIo,u;aJIaCh ,u;HljlpaR~HOHHaJI RapTHHa B peaR~HHX nepe,u;a'IH. IIpG

BO,u;HMbIe paOOThI nOSBOJIJIIDT r.Tfyome nOnJITb MexaHHSM npJIMbIX H,u;ep

HbIX peaR~ri C. nrme.TfblMH HOHaMH H BhlJICHHTh HOBbIe HHTepeCHbIe 

ocoOeHHOCTH. 9THX npo~eCCOB. C nOMom.blO peaKD;HH TaKoro THna 

MorYT OInb nOJIY'leHbl HOBble JI,u;pa, HanpHMep, C OOJIbmHM HSOblTROM 
HeHTpOHOll. 

OUHcaHHblM peaR~HHM nepe,u;a'IH HYKJIOHOB Ohm nOCBHlu;eH mHpo

RHH Rpyr aRcne.pHMeHTOB,B peSYJIbTaTe ROTOPbIX B JIaOOpaTopHH COO

paHO SHa'IHTeJIbHoe ROJIH'IeCTBO pasHocTopoHHeH HHljlopMa~HH 00 aTOM 

':rHHe npo~eCCOB. RpoMe :)Toro, B JIaoopaTopHH JI,u;epHbIx peaR~ri Be

,u;eTCJI TaRJKe HCCJIe,u;oBaHlle H ,u;ByX ,u;pyrHx ynOMJIHYTbIX BhIme THnOB 

BsaHMo,u;eHcTBHJI TJIJKeJIblX HOHOB C JI,u;paMH. TaR, MeTo,u;aMH raMMa

cncRTpocRonHH s,Il;eCb Bhl1IOJIHeH pJI,u; paoOT no HsyqeHlllO RYJIOHOB

CRoro Bos6YJK,Il;eHHJI HeROTopblX JI,Il;ep no,Il; ,u;eHCTBHeM TJImeJIhIX HOHOB. 

C nOMOIqblO paSJIH'IHhlX MeTO,Il;OB B JIaOOpaTopHH HCCJIe,Il;yroTCJI peaR

~HH CJIHJIHHJI H CBOHCTBa oopasyroIqHXCH npH <lTOM ROMnaYH,Il;-JI,u;ep. 

B PJI,u;e onbITOB naOJIlO,u;aJIOCb BJIHHHHe BbIcOlwro yrJIOBOrO MO

MeHTa Ha CBOHCTBa COCTaBHbIX CHJIbHOBosoym,u;eHllbIX JI,u;ep. CBC,Il;e

HHJI 0 BhlCORoBos6ym,u;eHHbIX YPOBHHX JI,u;ep 6hlJIH nOJIyqenbI npH 

HSY'ICHIf.If. CHeI\TpOB HcnYCRaeMbIX JI,u;paMH HeHTpoHoB If. KacRa,u;oB 

raMMa-RBaHTOB. ¥ cnemHO pasBHBalOTcH B JIaOOpaTopHH HCCJIe,u;oBaHHH 
11 OOJIaCTH JI,u;epHon cneKTpocKonHH. 

YCOBepweHCTBOBaHlle 

YCHOpIITeneH II paapa&OTHa 

3HCnepII.eHTanbHOM 

annapaTYPbl 


Te OOJIhmHe ,Il;OCTHmeHHJI, ROTOPbIX sa RopoTKoe BpeMJI ,Il;OOHJIHCb 


IjIHSHRH JIaOOpaTopHH, CBJISaHbl B nepByIO O'Iepe,Il;b C ycnemHoii: 


paOOTOH YCRopHTeJIJI THmeJIhlX HOHOB 300-caHTHMeTpOBoro ~HRJIO

TpOHa. Ha npOTJIJKeHHH nHTH JIeT aRCnJIyaTa~HH npoHSBO,Il;HJIOCb 


ero YCOBepmeHCTBOBamm, B peSYJIbTaTe ROToporo B IIacTOJIIqee BpeMH 


HMeeTCJI BOSMOJ-HHOCTh nOJIyqaTb nyqRH paSJIH'IHhlX MIIOr03apJI,u;HhlX 

HOHOB B ,Il;HanasOHe OT yrJIepo,u;a,Il;o aproHa. lIo HHTeHCHBHoCTH nyqRoB 

3TOT ~HRJIOTpOH B COTnH pas npeBocXO,Il;HT JIyqmHe cOBpeMeHHbIe 

YCKopHTeJIH MHorosapH,u;HhlX HOHOB (HanpHMep, HHTeHCHBHOCTb ny'I 

Ra HOHOB neona-20 COCTaBJIHeT 100 MRa). HHTepecno oTMeTHTh, 'IT(,) 

B PJI,u;e onblTOB HHTenCHBHOCTb nyqlwB OrpaHH'IHBaJIaCb He B03Mom

HOCTJIMH YCKopHTeJIJI, a onaCHOCTblO TenJIOBOro paspymeHHH OOJIy
'IaeMoii: MHmeHH. 

BOJIhmaJI TeOpeTlI'ICCKaJI H 3RcnepHMeHTaJIbHaJI paOOTa npe,Il; 

meCTBOBaJIa BbIBO,Il;y nyqRa THmeJIbIX HOHOB HS YCRopHTeJIH. clTa pa

OOTa ycnemHO saBepmena COS,Il;aHHeM CHCTeMbl BblBo,u;a, COCTOHIqeii: 
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;a;yAHThI 3-11<IETPOBOro UHI\JIOTPOHA. 

HS 9JIeRTpOCTaTH'IeCKOrO ,Il;eljlJIeRTOpa H MarHHTHhlX I\aHaJIOB, 1jI0KY

CHpyrOIqHX nY'IOR. 
B JIaOOpaTopIlll ,n;encTByeT eIqe O,n;HH YCRopHTeJIb - cepHiiHhIn 

~HRJIOTpOH C ,Il;HaMeTpoM nOJIlOCHhlX HaROHe'IHHROB 150 CM, npe,u;

HaSHa'IeHHhlH ,u;JIH YClwpeHHH ,Il;enTpOHOB H aJIbljla-'IaCTH~. B KOH

CTpyK~HlO YCI\OpHTeJIH OhlJIH BHeceHbI HSMeHeHHH, ROTophle nOSBOJIHJIH 

nepeCTpOHTb ero B pemHM YCKopeHHH MHorosapH,Il;HbIX HOHOB. Ha <lTOM 

YCIwpHTeJIe MoryT OhlTb nOJIy'IeHhl ny'IRH HOHOB yrJIepo,n;a H aSOTa 

C HHTeHCHBHOCTbIO nopHp:Ra 30 MIW, BhlBe,u;CHHoro H cljloRycHpoBaH

Horo Ha nJIOIqa,Il;b 1,5 CM 2 nylJRa. R031j1Ij1H~HCHT BhlBop:a nYlJI\a OlJeHh 

BhlCOR: OH ,Il;OCTHraeT 0,6-0,7. 
BOJIbmOe BHHMaHHe y,n;eJIHeTCH B JIaOOpaTopHH BonpocaM, CBHsaH-

HhlM C HsrOTOBJIeHHeM MHmeHen. IIoCKOJIbRY CelJCHHH MHorHX HCCJIe
HH

,u;yeMhlx npo~eccoB O'IeHb MaJIbI (HanpHMep, CelJeHHH oopasoBaH
TpaHcypaHoBhlx 3JIeMeHTOB nopH,u;Ka 10-34 CM2), BOSHHKaeT Heooxo

,n;HMOCTb paooThl C nyqRaMH BblcoRon HHTCHCHBHOCTH. IIpH aTOM Bbl

,u;eJIHlOTCH OOJIbmHe TenJIOBhlC MOIqHOCTH, npe,n;CTaBJIHIOIqHe cyIqec':r 

BeHnyIO onaCHOCTb paspymeHHH MnmeHen. ¥cneIIIHoe pemeHHe 

sa,Il;a'I no cos,Il;aHHlO pH,u;a cne~HaJIhHbIX MHmeHeH nOSBOJIHJIO BhlnO.Tf

HHTb MHorHe BaJ-KHeHmHe HaYlJHhle HCCJIc,u;OBaHlIH. 
JIaoopaTopHH pacnOJIaraeT cOBpeMeHHoH IjIHSH'IeCKOH annapaTY

1JHhlX
poll. ,Il;JIH ,n;eTCRTIlpOBaHlm oopasyrorn;HXCH B paSJIlr H,Il;epHhlX 
peaKuHHX npo,n;YRTOB C O'IeHb ROPOTKHMH BpeMeHaMH mHSHH (,Il;O

HH 
TblCH'IHhlX ,u;OJIeH ceRYH.u;I>I). PaspaOOTaHhl MeTo,u;hl HsrOTOBJIeH no

e
JIynpOBO,Il;HHROBbIX p:eTeRTopOB 60JIblITOH nJIOrn;a,Il;H, a TaRm cnOCOOL! 
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CJIE.n;hl OCROJIROB CIJOHTAHHOrO .n;EJIgHHH HlOPHH-244. HA CHJIHHATHOM 
CTEHJIE (BEPXHHfi CHHMOH) H Il>OCIl>ATHOM CTJ<~HJIE (HIDKHHfi CHHlIlOK). 
3TH .n;ETERTOPb[ HCIJOJI1>30BAJIHCb .n;JIH H.n;EHTHIl>HRAI1;HH H.n;EP 102-ro 
III 104-ro 3JIElI:UmTOB, A TAHIKE CIJOHTAHHO .n;EJIHID;HXCH If30MEPOB. 

o6pa6oTRH m~epnhlX .pOT03MYJI1>CBH, IIOSBOJIHIOIII,HO 06napYIKHBaTb 

OCROJIRH ;qOJIeIIlIH H;qep IIpH OOJIbmOM .pOHe OT aJIb.pa-lJaCTHI1; 1I raMMa

RBaHTOB. ,ll,JIH perHCTpan;HH KpaHHe pe;qRHx C06hlTHH ;qOJIeHHH H;qep 

IIpHMEmJIOTCH opHrHHaJIbIIaH MeTo;qHRa C HCIIOJIbSOBaHHeM CIIen;Ha.rrb

HhIX CTeROJI. B JIa60paTopHH coa;qan Macc-ceIIapaTOp, oro BhlCORaJI 

paapemaIOIII,aJI CIIoc06HOCTb 06eCIIelJHBaeT na;qe}RHYIO H;qeHTH.pHRa

I1;HIO caMhlX THlKeJIhlX IIpO;qYRTOB JI;qepHhlx peaRI1;HH (BIIJIOTb ;qo Mac

COBhlX lJHCeJI ~260). 
OTMeTHM, 'ITO HCIIOJI1>syeMhle B IIaCTOJIIII,Oe BpeMH BhlCOROlJYB

CTBHTeJIbHhle MeTo;qhl JI;qepHo.pHSH'IeCRIIX HCCJIe;qoBaHHH MorYT C YCIIe

XOM IIpUMeIIJITbCJI ;qJIH pomeIIHH HeROTophIX IIpaRTHlJeCRHX aa;qaq 

IIpOMhlmJIOHHOrO IIpousBo;qcTBa. TaR, B JIa60paTopHH JI;qOpHhlX poaR

I1;UH 6bIJIa IIORasaHa BOSMOIKHOCTb BOCTU C IIOMOIIl,bIO paCCeHHUJI TH

IKOJIhlX HOHOB Ha 60JIbmHe yrJIhl 3RcIIpecCHhlH aJIeMeHTHhlH aHamla 

BeIIl,OC'l'B C qYBCTBHTeJIbHOCTbIO 10- 7-10- B e. 06eCIIe1HlBaeMaJI IIpH 

aTOM BhlCORaH IIpoHaBo;qHTeJIbHOCTb (10-20 aHaJIHaOB II 'lac) IIpe.n;

CTaBJIJIeT 60JIbmOH HHTopec, B qaCTHOCTH, ;qJIJI ropHo;q06hlBaIOIII,erO 

IIpoIfanO;qcTBa H reOJIOrOpaSBe.n;RH. 

MnorHe pa60Thl B JIa60paTopHH CBJIaaHhl C cos;qaHHoM 3JIeRTpOH

HOH aIlIIapaTyphl ;qJIJI paSJIH'IHhlX HCCJIe;qoBaHuH U B IIep,~yro OlJepo;qb 

aRCIIepHMeHTOB IIO cHHTesy H HS~OIIllIO TpaHcypaHoBhlX aJIeMOHTOB. 

B qaCTHOCTH, TOJIbRO sa IIOCJIe;qHee BPOMJI a;qocb 6hIJIa paspa60Tana 

3JIeRTpOHHaJI aIIIIapaTypa, II03BOJIJIIOIII,aJI IIpOBO;qHTb cmlKTpoMoTPHIO 

Ha IIOJIYIIPOBO;qHIIROBhlX ;qOToRTopax 11 oIIpe;qeJIHTb IIepHo;qhl IIOJIy

pacIIa;qa IIpO;qyRTOB peaRI1;HH RaR Ha BHYTPOHIIOM, TaR H Ha BHeUIIIeM 

IIYlJRe YCROPHTeJIJI. Cos;qaHHhlH MHorOMopHhlH aHaJIHaaTOp pe.n;RHX 

C06hlTHll: C HOIIocpe;qcTBoHHbIM BhlBO;qOM ;qaHHhlx Ha 6YMaIKHYIO JIeIlTY 

06eCIIelJHBaeT BhlCORYIO cTa6HJIbHOCTb H3MepeHHH 11 Ila;qoIKHYIO aaIIl,IITY 

OT IIOMex. 

PacmHpeIIHe TeMaTliRli pa60T 11 YCJIOHmeIlHO .pH3lilJOCRIIX 3RCIIe

pliMelITOB IIa YCROPliTOJI.lIX MHor03apH;qHbIX liOHOB IIOCTaBHJIO 3a.n;aqy 

opraHIfaan;HH JIa60paToplIoro li3MepliTOJIblIOrO n;elITpa ;qJIJI lIaROIIJIe

lIHH H o6pa60TRII liH.popMan;liH. OIl 6y;qeT CBJI3aH C BbIlJHCJIHTeJIbHhIM 

n;eHTpOM IIHCTliTYTa• 
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na60paTopIIR 
HeiiTpOHHOii 
.,.1I311HII 

B CBHSH C OOJIbIIIHM HHTepeCOM, IWTOPbUi npOHBJIHIOT Y'IeHl;[e 

CTpaH - y'IaCTHHU; HHCTHTYTa K HCCJIeAOnaHlIHM C HeiiTpoHaMH, npH 

OpraHHSaU;HH OHHH B 1956 rOAY 6hIJIO npHHHTO peIIIeHHe 0 CTpO

HTeJIbCTBe HCCJIeAOBaTeJIbCKOro peaKTopa H COSAaHHH HOBOll JIaoopa
TOpHH. 

3anycKoM B 1960 rOAY HMIIYJIbCHOro peaHTopa Ha OhlCTPhlX neH

TpOHax B 001>eAHHeHHOM HHcTHTYTe ObIJIa COSAaHa peaJIbHaH 6a3a 

AJIH paSBHTHH 3AeCb HCCJIeAoBaHHH B OOJIaCTH HeHTpoHHOH $H3HIm. 

"Y HHKaJIbHLIe CBoHcTBa C03AaHHoro peaKTopa onpeAeJIHJIH ocnon

HLIe HanpaBJIeHlHI paooT, KOTophle pa3BHBaIOTCH B JIa6opaTopHH 

HeHTpoHHOH $H3HKH. llcnoJIb30naHHe HMnYJIbCHOrO HCTOqHHHa HeH

TPOHOB ynpOCTHJIO nocTaHoBKY onhlTOB H OTKPLIJIO HOBLIe 3Kcne

pHMeHTaJIbnhle B03MomnOCTH AJIH HCCJIeAOBaHHH B OOJIaCTH HeH

POHHOH cneHTpoMeTpHH H $H3HKH mHAKocTeH H KpHCTaJIJIOB. 

l{poMe HeHTpoHHhlX nY'IKOB HMnYJIbCHOrO peuKTopa, P;JIH HC

CJIeAOnaHHH UTOMHhlX Hp;ep B JIa6opaTopHH HeHTpoHHOll $HSHKH 

HCnOJIb3YIOTCH 8JJeKTpoCTaTH'IeCKHe reHepaTopLI. C nOMOm;bIO 3THX 

reHepaTopoB neAYTca HHTepecHLIe HCCJIeAOBaHHa peaHU;HH, npoHc
xop;am;HX nop; p;eHCTBHeM HOHOB TpHTHa H renHa-3. 

IIlIInyJlbCHblii 
peaHTOp 

Ha IiblCTPblX 
HeiiTpOHaX 

3anYCK peaKTopa H nepBble ero HCCJIe;n;OBaHHa aBHJIHCb npeKpac

HhlM nop;TBepm;n;eHlIeM Toro $aKTU, 'ITO COBpeMeHHhle 3HaHHa npOHC

XOp;mu;HX B peaKTope npou;eCCOB ;n;OCTHrJIH BbICOKoro YPOBHa, nOSBO

JIaIOm;erO sapaHee paCC'IHTaTb C 60JIbiliOH Ha;n;eJKHOCTbIO xapUKTe

PHCTHKH npoeKTHpyeMoro peaKTopa. llepBLIe ,I\e HCnhlTUHHa nOKasa

JIH, 'ITO Bce BhlnOJIHeHHhle paC'IeThI AHnaMHKH peaKTOpa onpaB;n;UJIHCb. 

HOBaa YCTaHOBKa OKaSaJIaCb O'IeHb 3$$eKTHBHoll ;n;JIa H3Y'IemIa: 

a;n;ep H KOH;n;eIICHpOBaHHbIX cpep; MeTop;aMH cneKTpOMeTpHH no Bpe

MeHH npOJIeTU HeHTpoHoB. 
B 60JIbiliOll 'IaCTH HaY'IHhlX nCCJIe;n;OBaHHH no H3Y'IeHHIO CTPYKTY

PLI ap;ep, a TUKme (c nOMOm;bIO Me;n;JIenHhlX HeHTpoHoB) CTPYKTYPbI 

BenWCTBa, npOBO;n;HMhIX Ha aAepnhlX peaKTopax, npOHSBO;n;HTca Bhl

p;eJIeHHe MOH08HepreTH'IeCKHX HeHTpoHHLIX ny<IKOB HJIH H3MepeHHe 

HeihpoHHhlX cneKTpOB. llcnoJIb30Bamm ;n;JIH 3THX u;eJIeH CTaU;HOHap

HhlX peUKTopOB no CYII1;eCTBY Hf;lpaU;HOHaJIbHo. HanpHMep, B 3Kcne

pliMeHTax, CBH3aHHhlX C HSMepeHHHMH BpeMeHH npOJIeTU, ny'!OK 

HeiiTpoHoB OTKphlT JIHilib B Te'ICHHe 1 % BpeMeHH, B npoMemYTKax 

me Memp;y nOJIeSHhIMH HMIIYJIbCaMH peaKTopHe TOJIbKO lIe HCnOJIb

syeTcH, HO HSJIY'IUeT nocTopoHHHH, MeIIIaIOm;nH HSMepeHliHM $OH• 

llo3ToMY AJIa HellTpoHHOCHeKTpOMeTpH'IeCKHX HCCJIep;OBaHHii ropas;n;o 

60JIee YP;OOIIJ.iJ:M H Bhlrop;HbIM aBJIaeTCa peaKTop, pa6oTaIOm;Hii HM

nyJIbCaMH. ,1J;y6HelIcKHii peaKTop llBP - «MliraIOm;HH» peaKTop. 

OIl pa60TaeT B pemHMe nepHOAH'IeCKliX HMnYJIbCOB p;JIliTeJIbHOCTbIO 

40-60 MHKpoceKyn;n;. liOHCTPYKU;HH ero p;ueT BOSMomnOCTb MeHHTb 

'IaCTOTY nOBTopeHHH TaKHX HMHYJIbCOB (B nepBOHa'IaJIbHOM BapHaUTe 

OT 8,3 ;n;o 83 B ceKyn;n;y). TaKHM o6pasoM, npH HeOOJIbiliOH cpeAHe::ii 

MOm;HOCTH B 1 xem npep;ycMaTpHBaJIOCb HOJIY'IeUHe SHa'IHTeJIbHOii 

MrHOBeHHoii MOm;HOCTH AO 3000 nem. CosAaBaH npH HCCJIe;n;OBaHHHX 

no BpeMeHH HpOJIeTa BOSMO)HHOCTH, cOOTBeTcTBYIOm;He BOSMOIKHOCTHM 

OObI"qHOrO CTaU;HouapHoro peaKTopa 60JIbIIIOii MOm;nOCTH, llBP HMeeT 

cym;ecTBenHhle 3KCHJIyaTau;noHHble HpenMym;ecTBa, CBoncTBeHHhle pe

aKTopaM MaJIOH MOII1;HOCTH. CJIOIKHOCTb TaKHX np06JIeM, KaK OXJIaIKp;e

Hne aKTHBHo::ii SOHhl, aKTHBaU;Ha p;eTaJIe::ii, saMena ;n;eJImu:HXCH MaTe

pHaJIOB, paAHaU;HOHHaH oesonaCHOCTb H p;pyrHe, saBHCHT OT cpe;n;Heii 

MOm;HOCTH peaKTopa, KOTopaH B llBPe KaK pas MaJIa. 
liaK YCTaHOBKa HOBon KOHCTPYKU;HH peaKTOp, eCTecTBeHHo, no

TpeOOBUJI OOJIbIIIOii paOOThl no HayqeUnIO ero CBoiicTB, p;eTaJIb

UOMY HSY'IeHHlO ero napaMeTpoB H xapaKTepHCTHK. 8TH HCCJIe;n;OBa

HHH BeJIHCb npH sanycKe peaKTopa, HcnhlTaHHH paSJIH'IHhIX pemHMOB 

ero paOOThl H npOAOJIIKaJIliCb BO BpeMH npOBep;eHliH $HSll'IeCKHX 3K

CnepHMeHTOB. B HaCTomu:ee BpeMH Bce OCHOBHble HCTIl;[TanHH H Hay

'IeHne XapaKTepHCTHK 3TOii: YCTaUOBKH MOIKHO C'InTaTb SaKOH'IeHHhIMH. 
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B Te'IeHHe OTHOCHTeJIbHO rre60JIbmOrO rrepHOp;a HClIhITaHHH H 

aRClIJIyaTa~HH peaRTOpa ROJIJIeRTHB HHmerrepOB H ~H3HROB JIaOOpa

TOpHH CYMeJI lIpOH3BeCTH ~eJIhIH pH,L( YCOBepmeHCTBOBaHHH, ROTOphIe 

lI03BOJIHJIH yJIY'ImRTb ero 3RClIJIyaTa~HoHHhIe H ~H3R'IeCRHe xapaR

TepHcTHRH. TaR, ycoBepmeHcTBOBaHIlJO nO,L(BeprCH pH,L( YSJIOB Mexa

HRlJeCROH 'IaCTH lIBPa - COOTBeTCTBeHHO lIOBhICHJIaCb CTaOHJIbHOCTb 

H Ha,L(emHOCTb ero pa60ThI. BhIJI 3aMeHeH Bpam;arom;HHcH ,L(HCR C oc

HOBHhlM nOABHmHhIM BRJIa,L(bImeM H3 ypaHa, YCTaHOBJIeHbI Cne~HaJlb

HbIe ,L(aT'tfHRII, .perHcTpHpyrom;He COCTOHHHe nORphITHH 9Toro BRJIa,L(hI

ma. B HaCTOH~ee BpeMH Be,L(eTCH pa3paooTRa HOBOH ROHCTPYR~HH 
OCHOBHoro Y3JIa peaRTopa. 

BamlIoe 3Ha'IelIIIe IIMelOT pa60TbI no nOBbImeHIIlO MO.tn;HOCTII 

peaRTopa. TIpoHaBe,L(enHhle ROIICTPYRTIIBHhIe H TeXHOJIOrR'IeCRIIe HS

MeHeHHH lIBPa rr03BOJIIIJIII nO,lJ;HHTb ero cpe,L(HlOlO MOu:t;HOCTb CHa'IaJIa 

C 1 1UJm ,L(O 3 ~em, a 3aTeM ,L(O 6 1UJm. TaRIIM oopa30M, B HaCTOHm;ee 

BpeMH peaRTOp MomeT pa3BIIBaTb orpOMHyro MrHOBerrHyro MOm;HOCTb 

B HMUYJlbCe ,L(O 30 .Mem. qacToTa CJIe,L(OBaHHH HMUYJIbCOB MomeT ObITb 

YCTaIIOBJIeHa 2; 5;.10; 50 UMn/ce~. 
OTMeTHM, 'ITO peaRTOp lIBP ,L(O CHX lIOP HBJIHeTCH e,L(HHCTBeHHhIM 

«MHrarom;HM» peaRTopOM B MHpe. O,L(HaRO onbIT HCnOJIbSOBaHHH lIBPa 

,L(ORa3aJI nepcneRTHBHOCTb IIMUYJIbCnbIX peaRTopOB, H B pH,L(e CTpaH 

yme paCCMaTpHBalOTCH npoeRThI MOm;HhIX YCTaHOBOR TaRoro TIIna. 

BOJIbmIIM AOCTIImerrn:eM ROJIJIeRTHBa JIa60paTopHR HeiiTpoHHoH 

tPII3IIRII HBHJICH sanYCR B 1965 ro,L(Y MRRpOTpOHa. CpaBHHTeJIbHO 

RopOTRHe BpeMeHa (OROJIO 50 M,.ce~) neHTpoHHhIX BcnbImeR lIBPa 

H OOJlbmaH npOJIeTHaH oa3a (AO toOO MeTpoB) oOeCne'IHJIH ,L(OBOJIbIIO 

BhlCORoe pa3pemeHIIe (0,05 M~ce"/M) B CIIeRTpOMeTpR'IeCRHX HCCJIe

AOBaHRHX H n03BOJIHJIH tPIIsHRaM BhIDOJIHHTb pHP; BamHbIX H TO'lHbIX 

H3MepeHHH. OMaRO AJIH MHorHX HHTepeCHhIx HCCJIe,L(OBaHHH rreooxoAH

Ma ropas,L(O 60JIbmaH TO'lHOCTb, OrpaHH'IHBaeMaH npemAe Bcero AJIH

TeJIbHOcTbro BcrrhIlIleR peaRTopa. l{OHCTPYRn;HH lIBPa n03BOJIHeT 

HCrrOJIb30BaTb ero B nO,L(RpHTH'IeCROM pemHMe RaR pa3MHOmHTeJIb 

OhICTPbIX HeHTpoHoB, nocTynalOm;n:x B peaRTOp H3 BHemHero IICTO'l

Hlma. ,D;OCToHHCTBOM lIBPa HBJIHeTCH B03MomHOCTb HCnOJIb30BaHHH 

OOJIbmHX R03~~Hn;HeHToB YMHomeHHH Ha MrHOBeHnhIX rreHTpoHax. 

,D;JIH 3ana3AhIBarom;HX HeiiTpoHoB peaRTOp, B OTJIII'IIW OT CTan;HOHap

rrhIX pa3MHOmRTeJIen, rJIyooRo nop;RpRTH'IeH. PaooThI, npOBep;eHHhIe 

B lfHCTHTYTe ~H3mecRHx npOOJIeM AH CCCP H nORa3aBmHe B03Mom

HOCTII H nYTH C03AaHHH 3~~eRTHBHo pa60TaIOm;HX MHRPOTPOHOB, 

n03BOJIIIJIH BhIopaTb MHRpOTpOH B Ra'leCTBe IIHmeRTopa AJIH lIBPa. 

COBMecTHhIMH YCnJIHHMII Y'leHhIX JIa60paTopHH HeHTpoHHOH ~H3HRH 
II If<llTI AH CCCP ObIJI C03AaH MHRPOTPOH, YCRopmom;Hn 9JIeRTpOHhI 

AO 9HeprHH 30 Mae. YcnemHoe pemeHHe pH,L(a OCHOBHhlX BOlIPOCOB 

ROHCTpYRn;RH, B '1aCTHOCTH npHMeneHHe Cne~HaJIbHOn ~OPMhI (RBaA

paTHoro) pe30HaTopa II opHrHHaJIbHOi ROHCTpYRn;HH RaTO,L(a (c no,L(O

rpeBOM nYTeM oOMoapAHpoBRII aJIeRTpOHaMH), ,L(aJIO BOSMomHOCTb 

nOJIY'lHTb 60JIbIDOn TOR YCRopeHHoro nY'lRa. MHRPOTPOH 50 pas 

B ceRYH,L(Y ,L(aeT HMlIYJIbCJ.I YCRopeHHhIX 3JIeRTpOHOB C TOROH nY'lRa 
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CEOPRA MHRPOTPOHA HHiRERTOPA HMlIYJTbCHoro PEARTOPA. 

AO 60 Ma. ,D;JIIITeJIbHOCTb aTHX IIMIIYJIbCOB 1I0 meJIaHHIO ~H3UROB 
MomHO MeIIHTb OT 1 ,L(O 3 M~ce~. MarHHTHbIH RaHaJI MHRpOTpoHa 

ooeClIe'IUBaeT BblBOA npaRTU'IeCRU 100% YCRopeHHoro lIY'IRa. lVhIKPO

TPOH paClIOJIOmeH Ha,L( peaRTopOM, U lIO 10-MeTpoBOMY 3JIeRTpOHHO

OlITH'IeCROMY TpaRTY UY'lOR 3JIeRTpOHOB OT MURpOTpoHa lIoir:J;aeTcH 

R n;eHTpy aRTHBHOH 30HbI peaRTopa Ha ypaHoBYro MUIJ1eHb. B03IIH

RaIOm;ue lIpH OOM6ap,L(HpOBRe ~oToHeHTpoHbI pa3MHomalOTcH peaRTO
eHue

pOM. TaRIIM oopa30M ,L(OCTIIrHyTo 3IIa'lIITeJIbHOe CORpam. IJ,JIUTeJIb

HOCTH BClIhImeR peaRTopa: AO 2-6 M~Ce,. 1I0 cpaBHeHHlO C ,L(JIUTeJIb

HOCTbIO 50 M~ce~ B 06hI'lHOM pemuMe peaRTopa. HeHTpoHIIaH IIHTeHCUB

HOCTb lIpII aTOM OCTaeTCH AOCTaTO'IHO OOJIbmOH: cpe,L(HHH MomHOCTb 

peaRTopa JIPII HaIIOOJIee ROPOTROH BClIbIIDRe COCTaB.'lHeT 0,5 Kem. 
TIOJIY'lelIJIhIe pe3YJIbTaThI npeACTaBJIHlOT 3Ha'lHTeJIbHhIH UHTepec )J,JIH 

YCRopUTeJIbHOi TeXHIIRH II OTRpbIBalOT lIepe,L( ~u3IIRaMH JIUOOpaTOpHH 

HOBhIe nepclIeRTIIBN. 

•lIMlIy.'lbCHhIH peaRTop paCIIOJIOmeH B :n;eHTpe 3aJIa, ,L(ByxMeTPOBl>le 

oeToHHhIe CTeHhI ROTOporo cJIymaT 6HOJIOrmeCRoH 3am;HTOH. )J;JIH IIPO'
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Be,n;eHHH q,HSH'leCRHX 3RCrrepHMeHTOB 'lepe3 rOpH30HTaJIbHhle RaHaJIhl 

B 3aIJl;HTe BhlBO,n;HTCH 7 HeHTpoHHhlX rry'lROB, 5 H3 HHX BhlBe,n;eHhl B 

3RcnepHMeHTaJILHhlH saJI. IIyqRH HCrrOJIL3yroTCH ,n;JIH pa60Thl Ha 

pa3JIR'lHhlX rrpOJleTHhlX paCCTOHHHHX: ,n;o 17, 50, 100, 120 H 

,n;o 1000 M. Bce ,n;JIHHHhle rryqRH o6opy,n;oBaHhl CTaJIbHLIMH BaRyyMH

pOBaHHhlMH Tpy6aMH - HeHTpoHoBo,n;aMH ,n;HaMeTpOM 40-80 CM. 

B pa3JIR'lHhIX rryHRTax Ha HeHTpoHHhlX rryqRax paCrrOJIOIKeHhl 

3RCrrepHMeHTaJIbHhle YCTaHOBRH. CHrHaJIhl OT ,n;eTeRTopOB rrocTyrrRIOT 

rro Ra6eJIHM B H3MepIITeJILHhlH QeHTp JIa60paTopHH, ROTOPhlH orrHcaH 

HHine. 

IIccneAOBaHIIR 
B OfinaCTII HeMTpOHHOM 
CneHTpOMeTplI1I 

3TH HCCJIe,n;oRaHHH rrpe,n;cTaBJIHIOT 60JIhIDOH ~HHTepec B CBH3H C 

TeM, 'lTO OHH ,n;aIOT YHHRaJIbHhle CBe,n;eHHH 0 paCrrOJIOiIWHHH H CBOHCT

Bax ypOBHeH CHJlbHOB036Yil,,n;eHHhlX H,n;ep. CJIe,n;yeT rro,n;qepRHyTh, 

'lTO xapaRTepHCTHRH YPOBHeH CHJIhHO q,JIIORTYHpyroT H 3a,n;a'la CO

CTOHT B H3Y'leHHH 3aROHOB pacrrpe,n;eJIeHHH H cpe,n;HHX 3Ha'leHHH 

aTHX xapaRTepHCTHR. OTCIO,n;a B03HHRaeT I;IeOOXO,n;HMOCTb H3Y'lemm 

B03MOilmo 60JIbIDerO 'lHCJIa YPOBHeH RaIK,n;oro H,n;pa, rrpH'leM HeA.fa

JIyIO POJIb B YCTaHOBJIeHHH 3aROHOMepHOCTeH B cBoiwTBax YPOBHeiI 

ChlrpaeT cpaBHeIlHe ,n;aHHhIX 0 H,n;pax, OTJIR'laIOIIJ,HXCH 'lHCJIaMH HeHT

pOIlOB.H rrpOTOIlOB. 

CrreRTpOMeTpH'leCRHe HCCJIe,n;OBaHHH B na60paTopHH IleiITpOIlIlOH 

q,H3HRH Be,n;YTCH pa3JIH'lHhIMH MeTo,n;aMH. C O,n;HOH CTOPOHLI, H3Me

pHIOTCH rrOJIHhle ce'lemm B3aHMo,n;eiIcTBHH neHTpOHOB C H,n;paMH IlO 

OCJIa6JIeHHI<:! rry'lRa neHTpOHOB 06pa3QaMH.,lJ,JIH 3TOH QeJIH HCnOJIh

3yeTcH 6opoco,n;epIKaIlJ,HH ilm,n;ROCTIlOiI CQHIlTHJIJIHQHOIlHhIH ,n;eTeRTOp, 

HMeIOIIJ,HH 60JlbIDYIO rrJIOIlJ,a,n;b H 06JIa,n;aIOIlJ,HH BhICOROll aq,q,eRTHB

IlOCThIO. OIl paCrrOJIOIKeIl Ila 1000-MeTpOBOM rrpOJIeTIlOM paCCTOHIlHH. 

C ,n;pyroH CTOPOIlhI, C rrOMOIlJ,bIO YCTaIlOBRH H3 OOJIbIDHX IKH,n;ROCTIlhIX 

CI~HHTHJIJIHQHOIlHhIX C'leT'lHROB H3MepHIOTCH HIlTeIlCHBIlOCTH raMMa

JlY'leiI HS 06pa3QOB H TeM caMhlM - rrapQHaJILHhle Ce'leHlIH pa,n;Ha

QHOIlIloro 3aXBaTa HeiITpOIlOB H TaR Ila3hIBaeMhle Ce'leIlHH caMOrrOrJIO

IIJ,eIlHH. 3TOT ,n;eTeRTOp YCTaIlOBJIeIl B 750 MeTpax OT peaRTopa. HaRo

HeQ, crreQHaJILIlhlH IleHTpoIlHhIH ,n;eTeRTOp rr03BOJIHeT H3MepHTh 

rrapQHaJILIlhre Ce'leIlHH pacceHHHH IleHTpoIloB. 3,n;ecL rrpOJIeTHaH oa3a 

COCTaBJIHeT 500 M. MHorocTopoIlHHH rro,LIxo,n; ,n;aeT B03MOIKIlOCTh 

rrOJIyqHTb IlaH60JIee Ha,n;emHhle ,n;aHHhle. 

O,n;HHM H3 rrepBhlX 3RCrrepH1\1eHTOB fihlJIO H3Y'leIlHe pe30HaIlCHoro 

B3aHMO,LIeHCTBHH IleHTpoIloB C H,n;paMH PO,n;HH. MeTo,n;oM BpeMenH 

rrpOJIeTa (Ha 6a3e 1000 M) 6hlJIO npOBe,n;eIlO HCCJIe,n;OBaIlHe aIlepreTH

'leCROH 3aBHCHMOCTH rrOJIHOrO Ce'leIlHH WIH PO,n;HH. 3aTeM 6hIJUI H3

MepeHhl rrap~IIaJIhHhle Ce'leHHH 3aXBaTa H pacceHIUIH. HCCJIe,n;oBaHHH 

HeHTpoHHhIX peSOHaHCOB PO,n;HH rrpOBe,LIeHhl B OOJIaCTII 3HeprIIH ,n;o 
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1200 3e. Y,L\anocb onpe,L\e.cIlITb cnHHM pH,L\a peaonaHCOB. OopaooTI{a 

nonyqeHHMx ,rl;aHHMX 00 YPOBHHX pOP,lHI ,rl;ana HHTepeCHbIe peaynb

TaThl. B HCCne,rl;OBanHoH oonacTH ::meprHH ObIJIlI lIaMcpeHhl mlIplIHIiI 

17 YPoBHeH, npH aTOM OOHaPymeHa aHOMaJIHH: BMeCTO OIHlI,rl;aeMoro 

HcnpCPblBnoro pacnpC,rl;enenHH HeHTpOHnbIX mHpHH naOnIO,rl;aIOTCH 

,rl;Ba copTa YPOBHeH: C Manon H oonbmoii HenTpoHHo:ii: mHpHlIoH (no
3

pH;O;Ka 10- 5 
H 10- 3e). XOTH YKaaaH.lU[ Ha Talwro pO,L\a ocooeHHOCTH 

HMe.1JHCb paHee B onbITax C p;pyrHMH Hp;pal\<IH, HO B pO,rl;HH aTa aHOMa

mm npOHBHnaCb ocooenno pe3KO. HO-BH,L\HMOMY, ,rl;Be rpynnbI YPOBne:ii: 

paaJII:f'IaIOTCH no 'leTHOCTH, T. e. opOlITanbHbTM MOMeHTaM aaXBaTIiI

BaeMIiIX He:ii:TpoHoB ,L\JIH nmpORHX H 1=1 ,rl;nH yaKlIx ypoBHeii:). 

B aHaJIH3e :noro HBJIeHlIH MomeT nOMO'lL HCnOJIbaOBaHlIe ,rl;PyrHx 

MeTO;o;OB, Ral{, HanplIMep, HaOJIIO,rl;eHHe yrJIOBOrO pacnpe,rl;CJIeHHH 

pacceHHHbIX He:ii:TpoHoB H 1I3yq:CHHC npOXomp;CHHH HeiiTpOHoB 'lepea 
oopaaD;bI c OpHeHTIlpOBaHIlhlMll H,rl;epHbIMlI CIIlIHaMll. 

llO,rl;OOHhlM iIW oopaaOM HCCJIe,L\OBaJIlICb HenTpOHHhlC pe30HaHCLI 

opOMa, a n03,L\Hee - TepOHH, npa3cop;HMa, rOJ):bMlIH, HTTepOHH, oapHH, 

HlIOOlIH, PYTeHlIH, PyOHp;HH. IJPH H3Y'lCHHH MHorOH30TonIlbIX ::mc-

BbIXO,n; 3JIEHTPOHno
onTlI'IECHoro TPAHTA. 
lI,rl;YIIJ;Ero OT l\1HIiPO. 
Tl'OHA, H 3AJI IIJ\lIIYJIbC. 
Horo PEAHTOPA. 

r A30 8 bIrr CI~lIHTHJIJIH' 
nHOHHLlfl ,n;ETEHTOP 
AJIb<l>A-"lACTIU( C "lYB· 
CTBH'l'EJIbH01t IIOBEPX
HOCTbIO OHOJIO oHHoro 
ImA,n;PATHoro METPA 
,rl;JIH HCCJIEHOBAHHH 
PEAHnHfl 'HUlA (n, a) C 
PE30HAHCHbIJ\UI HE1tT
POIIAMH. 

MeHTOB (OpOMa, PYTeHHH, I1TTepOI1H) npHMeHHnl1Cb OOpaaD;IiI paal~e
JIeHHbIX HaOTOnOB. B onIiITaX C rOJIbMHCM, PYTeHHeM, HHOOlIeM 

HCnOnLaOBanaCb nOBbIITJeHHaH paapemaIOrn;aH CHocoonOCTb (5 naHoce

KynWMeTp), KOTopaH CTana ,rl;OcTynHoH yme B caMOM Ha'laJIe COBMeCT

HOH paOOTM CHCTeMhl MHKpOTpOH - I1BP. 8TO nOaBOJIl1nO «BU,rl;eTb» 

ropa3/~O oonbme pe30HaHCOB, 'leM y,rl;aBanOCb paHbIlTe. TaK, WIH rom,

MUH ObIJIH OHpe,rl;e.1JenLI napaMeTpIiI oonee 'leM 90 pe30HaHCOB. 

HcnonbaOBalIue IWMHneKClIoro nO,L\xOI~a K aa,rl;a'le HaY'leHHH HeH

TPOHHMX pcaonaHCOB ,L\ano xoponme peaynbTaTIiI: OIiIno oonapymeHo 

J\fHoro nponym;eRHhlx pance cnaObIX peaonanCOB, y,rl;UnOCb BnepBMe 

onpC,rl;enHTb cnHHM 3Haql1TeJIbHOrO 'lllCna YPoBHeH, a ,'l;amILIe 0 napa

MeTpux pcaOHaHCOB B pH,n;e cnY'laCB OI\aaunHCb oonce TO'lHIiIMll,'leM 

nonyqeHHbIe B ,rl;pyrHx JIUOOpaTopuHx. 8TO n03BOJIUJIO, B 'lUCTHOCTll, 

BHeCTH HCHOCTb B Bonpoc 00 U3MeHeHUU nonHblX pa,L\llaD;HOHHbIX mll

pllH YPOBHCii npu nepexo;o;e OT H;o;pa K H,L\Py. l1a l~aHHbIX pH;o;a ::mCHe

pl1MeHTaTopOB CJIe;O;OBaJIO,'lTO pap;llaD;lIOHHbIe lliUpIIHbJ UMeIOT BbICO

ImH MaRCI1MYM B KaiI\~OrO MarR'IeCROro qUClra. IIoHHTb TaKoe 

nOBe;o;eHue pa,rl;uaD;110HHbIX llinpllH ObIJIO TPy;o;HO. Tll~aTeJII'Hble onbITbI 

IPH3l1ROB JIH<D HORaaaJIH, 'ITO, BepOHTHO, IIMena MeCTO OllmORa: 

BO BCHROM cny'lae B6JIH311 MUrllqeCROrO 'lllCJIa 50 HenTpoHoB pa;O;HU

l~llOHHaH nmplma HC oonapyamBaeT CKOJIbKO-HUOYP;b 3HU'lllTem,Horo 

BnlOpoca. 

OnbITbI no uaY'leHllIO pa;O;HaD;nOHHbIX nepeXO,L\OB B oapHH-135 

oOHapyrKlfJIll BeCbMa HHTepeCHYIO aHOMaJIllIO. C nOMOrn;bIO CD;HHTI1JI

JIHI~HOnHoro cneKTpOllfeTpa C BCnOJIb30BaHlleM MHorOMepHoro aMTIJIH

TY,L\HO-BpeMeHHoro aHaJIU3aTOpa llMnYJIbCOB llaMepHIOTCH U cpaBHH
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BaIOTCH ClIeKTphl raMMa-JIY'Ieii, BOaHHKaIOm;HX lIpH pa,n;Han;HOHHOM 

aaXBaTe HeiiTpOHOB B paaJIlPlHhlX peaOHaHCaX O,n;HOrO H Toro me H,ll;pa. 

A HaJIHa Ha6JIIO,n;aBmHxcH 11 peaOHaHCOB 6apHH-135 C :meprReii 

OT 24,5 ,n;o 500 38 lIOKaaaJI, lJTO B peaOHaHce HpR 24,5 a8 HClIYCKaeTCH 

ropaa,n;o OOJILme meCTKHX raMMa-KBaHToB, qeM B OCTaJIbHhlX 10 

peaOHaHcax: napn;HaJIbHhle mHpHHhl ,ll;JIH raMMa-KBaHTOB C ;meprHeii 

9,23 H 8,4 Mae B aTOM peaOHaHce Ha ,n;Ba nopH,n;Ka 60JIbme, qeM ,n;JIH 

OCTaJILHhlX. Jla lIpe,n;hl,n;ym;Hx me OlIhlTOB CJIe,n;yeT, qTO peaoHaHc 24,5 iJe, 
lIO-BH,n;HMOMy, HI:) BhI,n;eJIHeTCH HH lIO ClIJimy, HH no qeTHOCTH. TaKHM 

06paaOM, lICI\JIIOqHTeJIbHO 60JIbmaH BepoHTHOCTL meCTKHX raMMa

nepexo,n;oB B 8TOM peaoHance aara,n;OqHa. flBJIeHHe npe,n;cTaBJIHeT 

TeM OOJIbmHii HHTepec, 'ITO oc06eHHoCTH crreKTpOB raMMa·'JIY'Ieii OT 

aaXBaTa peaoHaHcHhlx HeiiTpoHoB lJaCTO HCnOJIhayroTcH ,n;JIH orrpe,n;eJIe

HHH rrpllpo,n;hl ypOBHH. ).1,aJIhHeiimee HaY'IeHHe SToro HBJI(!IIHH rrpo

BO,n;HTCH C rrpHMeHeHHeM rrOBhlmeHHoro paapemeHHH Kalt rro aHeprHH 

HeiiTpoHOB, TaH H rro EmeprHH raMMa-JIyqeii. IIOCJIe,n;IIee c-raHOBHTCH 

B03MomHhlM oJIaro,n;apH HCnOJIb30BaHHIO HOBoro ,n;OCTHmemm B Tex

HHKe raMMa-crreKTpoclwrrHH - lIOJIYIIPOBO,n;HHKOBhlX repMaHHeBhlx ,n;e
TeKTopOB raMMa-JIY'Ieii. 

B JIa60paTopHH Be,n;YTcH HCCJIe,n;OBaHHH ,n;eJIHm;HXCH a.'1eMeHTOB, 

BhlrrOJIHe1;(hI HaMepeHHH, BamHhle ,n;JIH HaY'IerrHH <pHaHKH ,n;eJIeHHH H 

<pHaHKH peaKTopoB. Tm;aTeJILHO H3MepeHo lIOJIHOe CelJeHHe, CeqeHHH 

,n;e.rIeHHH H 3aXBaTa HeiiTpoHoB B. ypaHe-235 B Tpy,n;Ho,n;ocTyrrHoii 06

JIaCTH aHepTI1ii OT 0,338,n;O 30 /'i38, lIOJIY'IeHhI lIapaMeTphl pH,n;a ypoBHeii, 

BKJIIOqaH pa,n;Han;HOHHYIO H ,n;eJIHTeJIbHYIO mHpHHY. IIpH aTOM 6hlJIH 

nOJIyqeHhl YHa3aHHH Ha pas,n;eJIeHHe YPOBHeii Ha ,n;Be CHCTeMhl lIO ,n;e

JIHTeJIhHhIM mHpHHaM. JlsMepeHO TaKme CeqeHHe ,n;eJIeHHH IIJIYTO
nHH-239. . 

).1,JIH lIOHHMaHHH MexaHHaMa peaKn;HH ,n;eJIeHHH HHTepecelI Bonpoc 

06 oTHomeHHlI BepOHTHocTeH TpoHHoro H ,n;BoHIIoro ,n;eJIeHHII. JlMeBmHe

CH B lIeqaTH ,n;alIHhle 6hlJIH npoTHBOpeqHBhl, cym;ecTBOBaJIH YKaaamlR: 
Ha SHaqHTeJIbHhle KOJIe6aHHH SToro OTHomeHHH. B lIepBhlH 

ro,n; pa60Thl peaKTopa JlEP C lIOMOm;hIO ra30Boro CfJ;HHTH.'IJIHn;HOHHoro 

CqeTlJHKa 6hIJIH BhllIOJIHeHhI CJIOmHhle HaMepeHIIR: BhIxo,n;a aJIh<pa
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lJaCTHn; H3 U233 H PU , COlIpoBom,n;aeMhlx THiHeJIhlMH OCIWJIKaMH 

,n;eJleHHH. BlIOCJIe,n;cTBHH <pHaHHaMH JIHcD OhlJIH npoBe,n;eHhl aHaJIO

rHlJHhle, HO 60JIee ,n;eTaJIhHhle HaMepeHHH ,ll;JIH U235. PeaYJIhTaThl 

cBH,n;eTeJIhCTByroT 0 lIOCTOHlICTBe OTHOCHTeJIhHOro Bhlxo,n;a TpoiiHoro 

,n;eJIeHHH BO BceM HayqeHHOM HHTepBaJIe aHeprHH OT 0,1 ,n;o 100 aB. 

,1J;JIH lIpOBe,n;eHHH MHorHX BamHhlX HCCJIe,n;oBaHHH, B qaCTHocTH 

,n;JIH HaY'IeHHH CJIOmHOH lIp06JIeMhl aaKoHoMepHocTeH, KOTOPhlM lIO,n;

qHHHIOTCH ypOBHlI H,n;ep, He06xo,n;HMo BHaHHe O,n;Horo Ha OCHOBHhlX 

lIapaMeTpoB - ClIHHa cooTBeTcTBYIOm;ero ypOBHH. Mem,n;y TeM, OlIpe

,n;eJIeHHe cnHHOB cym;ecTByrom;HMH MeTo,n;aMH OqeHb TPy,n;HO, 06JIerlJHTh 

;lTy aa,n;aqy MomeT HClIOJIb30BaHHe I10JIHpHBOBaHm>IX lIY'IKOB HeHTpo

HOB H IIOJI,1IpHaOBaHHhlX HAepHhlX MHmeHeH. 3TOT MeTO,n; yme B TelJe

HHe HeCKOJIbKUX. JleT HClIOJIL3yeTcH ReKOTOPhlMH aMepHKaHCKHMH 
H3HH<p aMH, o,n;HaKO 1I8MepeHHH 6hlJIH OrpaHHlJeHhI KpaHHe Y8KOii 06
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JIaCTLIO imeprHii (,n;o 10-20 3e), B KOTOpyIO lIOIIa,n;aeT MaJIO peaOHaH

COB. ).1,eJIO B TOM, qTO He cym;ecTBOBaJIO MeTo,n;OB nOJIyqeHHH lIOJIHPH

80BaHHhlX nyqHOB HeiiTpOHOB C aHeprHeii B 06JIaCTH 10 3e 100 /'i3e. 

YlJeHhlMH JIaoopaTopHH nelhpoHHoH <pH3HKH ObIJI npe,n;JIOII,eH 

HOBhlH MeTO,n; lIOJIHpH8an;HH HeHTpoHoB lIYTeM <pHJILTpan;HH lJepea 

rrOJIHpH80BaHHYIO rrpOTOHHyro MHmeHb, OCHOBaHHhlii Ha HCnOJIh30

BarrHH CHJIhHOii crrHHOBOH saBHCHMOCTH np-pacceHHHH. 3TOT MeTO,n; 

o,n;HIIaKOBO a<p<peHTHBeH ,n;JIH rrOJIHpH8an;HH HeiiTpoHoB BO Bceii 06JIaCTII 

sHeprHH OT HyJIH ,n;o ,n;eCHTKOB 1'ia8. IIoJIHpH80BaHHaH rrpOTOHHaH 

~mmeIIh 6hlJIa paapaooTaHa COTpy,n;HHKaMH JIaoopaTopHH HeihpoII

Hoii <pH3HltH H JIa60paTOpHH H,n;epHhlX lIpOOJIeM. IIOJIHpH8an;HH IIpO

TOHOB ocyrn;eCTBJIHeTCH orrHcaHHhlM paH8e B JIHTepaType ,n;HHaMHqe

CKHM MeTo,n;OM B MonOKpHCTaJIJIe ,n;BoHHoro JIaHTarr-MarHlIeBOrO HHTpa

Ta, B KOTOpOM HeKOTopoe KOJIHqeCTBO ,n;HaMarHHTHbIX aTOMOB JIaHTHHa 

8aMeln;aeTCH rrapaMarHHTrrhlMH aTOMaMH Heo,n;HMa. RpHCraJIJI 06'beMOM 

OHOJIO 30 eM3 rrOMem;eH B MHKPOBOJIHOBblii peSOHaTOp, KOTopbri'1 B03

6ym,n.aeTCH Ha lJaCTOTe 37 rev" (j,c-8,1 MM). BOJIHOBO,n;HHH JIHHHH 

C pe30HaTopOM Haxo,n;HTCH B KpHOCTaTe rrpH TeMrrepaType OHOJIO 1 
0 K, 

KpHOCTaT paaMem;en B aaaope SJIeKTpOMarHHTa, oOeCrreQHBaIOm;ero 

rrOJIJ1PJi30BAHHAH BO· 
,n;OPOnHAJ1 MHIllEHL HC
rrOJlbSYETCJ1 nJlH no
JlJ1PH8AIJ;HH HEi1TPO
HOB rryn:M wHJlhTPA
n;HH rrY'lHA 'lEPE3 MH
IllEHh. HOBLli1 METOl( 
OBEClIE'lHBAET 8ww.l<;K· 
THBHYIO rrOJIJ1PH3AIJ;HIO 
rrY'lHOB HEi1TPOHOB C 
3HEPrfIEi1 no nECJ1T
HOB KJiJl08JlEKTPOHO· 
BOJlLT. 



1 
B oopaSu;e nOJIe 10 lW. Y CIIJIeHHe nOJI.fIpHSaU;HH no OTHOIlICHHIO I{ CTa

T1:I'ICCKoii, H3McpeHHoe no CUrHaJIY H,n;epHoro MarHUTHoro peSOHaIIca, 

,n;OCTHraeT 500. 8TO COOTBeTCTByeT nOJIHpU3au;uu npOTOHOB B MHIIIeHH 

OIWJIO 50 %. IIponycKaHlte IIoiiTPOHOB OT peaKTopa 'lepea TaKYIO MH

I1IOHb ,n;aeT nOJIJIpHsau;mo nY'lRa OKOJIO 50 % WIH HeiiTpoHoB C :meprHeH 

OT 1 a6 ,n;o 10 .,.36 H saMOTHO OOJIbIlIYIO ,n;JIH TeIIJIOBhlX HeHTpoHoB. 

MCnOJIL30BaHHe nOJIHpU30BaHHoro nY'lKa HeiiTpOHOB U IIOJIHPUSO

BaHHoH MUIIIeHH IIOSBOJIHJIO YCIIeIlIHO npOBeCTH ::mcnepHMOHThl nO 

onpe,n;eJIeHUIO CnHllOB HeHTpOHHhlX peaOHaHCOB B rOJILMHH-165. IIo

JIJIpHSaU;UH JI1WP rOJIbMHH npOH3BOAUJIaCL OXJIam,[(eHUOM oopaau;a 

B MarHUTHOM nOJIe ,[(0 TeMnepaTypliI 0,3
0 K, AOCTI1:raBIIICiicJI OTKa'lIWii 

napOB }KHAIWro re;IJHH-3 B cneU;UaJIbHOM l{pHOCTaTo. M3MepHJIaCb 

HHTeHCHBHOCTb IIY'll{a HeiiTpOHOB, IIPOIlICAIIIHX 'lepe3 oopaaeu; rOJIb

MUJI, Kor,[(a cnHHbI HeiiTpoHoB H JI,n;ep MHIlleHH napaJIJIeJIbHhl H Kor,n;a 

OHH alITImapaJIJIeJIbHhl. B 3THX onhlTax OhlJIH onpe,n;eJIeHbI CllIfHhl 

11 pcsoHaHcoB rOJIbMHH (8 Ha HHX Haii,n;eHbI BIIepBbIe) B OOJIaCTIf 

:meprHH ,n;o 55 aB. MCnOJIb30BaHue B TaKHX H3MepeHIfHX MHKpOTpOHa 

nOaBOJIlfT IIpO,n;BlfHYTbCJI ,n;o 3Ha'lHTeJIbIIO oom:'I1IHX :meprHii. 8TH 

.:mcnepHMeHTI>I HarJIH,n;IIo nOI{aSaJIH npoHMyru;eC1'Ba HOBoro MeTo,n;a 

nOJIJIpHaaU;HH HeiiTpOlIHbIX ny'!KOB. 

Ha H~mYJIhCHOM peaKTOpc JIaOOpaTopHU rpymIa COTPy,n;HUKOB 

<:PHSHKo-:mepreTH'leCKOrO HHCTHTYTa HCCJIe,n;OBaJIa cneRTphl neiiTpo

HOB, oopasyroru;HXCJI B MaCCHBlIhlX oopasu;ax HS paSJIH'lHhlX KOIICTPYK

U;HOHHhlX MaTepHaJIOB npH <mnphlCKHBaHHH» B HHX OhICTPhlX HeiiTpo

HOB HS peaKTopa. B CBHSH C npHaHaHHOH nepcneKTHBHOCTLIO peaKTO

pOB Ha ObICTPhlX HeiiTpOHax 3TH paOOTbI HMeIOT OOJIbIIIOe SHa'leHue. 

IIccneROBaHIiR 
no ...1I311He HlIIRHOCTeii 
II HpliCTannOB 

Boooru;e rOBOpJI, HCCJIe,n;OBaHHJI JI,n;OPHbIX YPoBHeii, 0 KOTOPIiIX 

peqb I1IJIa BhIIIIe, MorYT ,n;aBaTL uII.p0pMaU;HIO H 0 ,n;HHaMHKe aTOMOB 

USy'!aeMoro oopasu;a. AToMHhle ,n;BHmeHIfJI BJIUHIOT Ha BH,n;HMYIO IIIH

PHHY HeiiTpoHHhlx peaOHaHCOB, oOYCJIaBJIHBaJI TaK HaSbIBaeMoe ,n;OII

IIJIepOBCKoe YIIIHpeHHe. MSMepHB :>TO yIllHpeHHe, MomHO OIIpe,n;eJIHTb 

cpeAHeKBallpaTH'lHYIO CKOPOCTb aTOMa, CBJISaHHYIO C qaCTOTOH ero 

KOJIeOaHHM B MOJIeKYJIe HJIH KpHCTaJIJIe. TaKoro pOlla ::mcncpHMeHThl 

BeAYTCJI B JIH<P. TaK, ,n;JIJI paSJIHqHIiIX coeAHHeHuii XJIopa HSMepHJIOCb 

AOIInJIepOBCKoe YIIIHpeIIHe peSOlIaHCa npH 405 aB B xJIope-35 H OhlJIO 

IIOKasaHO, 'ITO YIIIHpeHHe, ,[(eMCTBHTeJIbHO, saBHeHT OT XHMH'leCKOii 

CTPYKTYPhl coe,n;HHeIIHJI. 

XOTJI STOT HOBhlii no,n;xo,n; I{ HSY'lellHIO llHllaMHKH aTOMOB C no

MOru;bIO Heii:TpoHOB B peSOHaHCHOM OOJIaCTH 3HeprHii HHTepeceH AJIJI 

OIIpelleJIeHHOrO KPYra sa,n;aq, HaHOOJIee IIIHpOKUe nepcneKTHBbI, 

OAlIaKO, CBRsaHbI C HCCJIe,n;OBaHHfIMH CTPYKTYPbI Beru;eCTBa nYTeM 
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1 	 paCCeHlIHJI Me,n;JIeHHhlX (TenJIOBhlX H XOJIO,n;IIhIX) HeiiTpOHOB. IIpH

. 	 MeHeHHC ,n;JIJI TaKHX onhITOB HMnYJIbCHOrO peaKTopa yIIporu;aeT 


3KcnepHMeHT H nOSBOJIHeT ,HMeTb JIy'!I1IHe paspeIlIeHHH, OOJIblIIHe 


CKOPOCTU CqeTa H MeIIbIllHll .pon, 'IeM B OOhI'IHhlX CTaU;HOHapHhlX 


peaKTopax. 
OllHOH HS nepBhlX Sallaq HBHJIOCb UCCJIe,n;OBaHHe paCCeHHUJI XOJIO,n;-

HhlX HeMTpOHOB B BOAe. MMeBIIIHeCJI B IIe'laTH cBeAeHHJI cOAepmaJlH 

npOTHBOpC'lHBhle ,n;aHIIble 0 AH.p.pYSHH MOJIeKYJI B aToii JI{HAKOCTH. 

Yme IIepBIlle nOJIyqeIIHhle B JIaOOpaTopUH AaHIIbIe 0 KBa3HynpyroM 

pacceHHHH XOJIOAHhlX HeiiTpOIIOB B BOlle BUSBaJIH SHaqHTeJIbHbri1: 

HIITepec .pH3HKOB. B OIIbITax OOpaSU;bJ nOMeru;aJIHCb Ha paCCTOJIHHH 

60 CM, OT OTpamaTeJIH peaKTopa, nOCJIe saMeAJIUTeJIJI H OepHJIJIUeBOI'O 

.pHJIbTpa, OXJIarKllaeMhlX mHAKHM aSOTOM. IlpoJIeTIIoe paCCTOJIHHe 

AJIH paccefIHHhlx HeHTpoHoB - 10, 17 H 45 MeTpOB, perHcTpHpYIOTCH 

paccefIIIHhlo HeiiTpoHhI CU;HIITHJIJIJIU;HOIIHhIM AeTeKTopOM. B yCJIOBHfIX 

JIy'!I1IerO paspeIlIoHHH, oOOCne'IHBaeMOro HCnOJIL30BaHUCM MBPa 

H Ka'leCTBe HCTqqHHKa HeHTpoHoB, OhIJIa usyqeHa nepeiwqa OqCHL 

MaJIhIX nOpIJ;HM 8lIepnm. IloJIY'lcnHhle pesYJIbTaTbI, B OTJIH'IHe OT 

AaHHhIX ,n;pyrHx aBTopOB, nOKaSaJIH uecyru;ccTBClIHYIO pOJIb oOMcHa 

,n;HCKpeTHhIMH nopU;HfIMU ~meprHH. HaomoAaeMhIii HeiiTpouaMH KO

s.p.pHU;HeHT caMoAH.p.pY3HH MOJIOKYJI BO,n;hI OKa3aJICfI B HOCKOJIbKO 

pa3 OOJIbIIIe, qeM 9TO npHHIIMaJIOCb paHee. Y()neIliHO ocyru;eCTBJIReTCH 

COTpYAlIH'leCTBO B 9THX 3KcnepHMeRTax C .pHSHKaMH HS I:\paKOBa. 

MCCJIellOBaHHa BOAhl HMeIOT He TOJIbKO TeOpCTH'leCKoe SHa'leHHC, 

OIIH BeCbMa nOJIeSHhl ,n;JIR YToqHeHHR paCqeTOB 3aMOAJIeHHH H TepMO

JIHSaU;HH HeiiTpOHOB B peaKTopax C BOAHHhlM OXJIamAOHHeM. 

B nOCJIeAY.IOru;HX 3KcncpHMeHTax Hapa,n;y C BOllOH HCCJIe,n;OBaJIHCb 

APyrHe BO,n;OPOllocoAepmaru;Ho mH,n;KOCTIf, KaK oopa3YIOru;He Mem

MOJIeKYJIRpHhle BOAopOllHhle CBH3U, TaI{ H HO oopasyroru;ue no,n;OOHI:JX 

CBRseii. Y COBepIlIOHCTBOBaHHH, BBeAeHHble B yCTalIOBI{Y, nOSBOJIHJlH 

pacnpOCTpaHUTb HSMepOHUR Ha npou;ecCJ>l Hoynpyroro paCCORHHH. 

MCCJIe,n;OBaHHH HPOBOAHJIHCb B IIIHPOKOii OOJIaCTIf TOMnepaTYP, 

BKJIIOqaH TeMnepaTYPY nJIaBJIeHHH. MHTepeCHhIe RBJIeHHJI OhlJIH OT

Me'lCUhl B onbITax C 3THJIOHrJIHKOJIOM, Beru;eCTBOM, BRSKOCTb KOTOporo 

6hICTPO paCTeT C nOlIHmeHHeM TOMnepaTyphl. MsyqeHHe cneI<TpOB 

pacceRHHhlX HeiiTpOHOB nOKa3aJIO OOJIbIIIoe pacxomlleHHe ,n;aHHbIX 

o AH.p.pYSHH npH HHSKHX TeMnepaTypax, nOJIyqeHRUX C nOMoru;bIO 

HeHTpOROB, H AanHhlX KJIaCCH'leCKUX MOTOllOB HSMepeHIfH. 8TO yKa

ShlBaOT Ha TO, 'ITO sa OqeHb KopOTKHe BpeMeHa BsaIIMo,n;eiicTBHa Heii 

TpOH pcrHCTpHpYOT OOJIce ObICTphIe ,n;H.p.pY3HOHHhre llBIfil,eHHH, 'leM Te, 

KOTophle npORBJIRIOTCH sa ropa3AO OOJIbIlIHe BpeMeHa HaOJIIOAOHHH 

APyrIIMH MeTOAaMIf. 
B JIaOOpaTopuH OUJI COSAaH cneKTpOMeTp no BpeMeHH npOJIeTa 

C OepHJIJIIfeBhlM .pHJIbTPOM nepell AeTeKTopOM. B yCJI~BHH:- TaK 

Ha3hlBaeMOll oopaTHoii reoMeTpHu Ha oopa3eu; naAaOT oeJIhTH HeIfTpOR

HhIll cneKTp, npHqeM 3HeprIIH na,n;aIOru;Hx HeiiTpOHOB aHamf3BpyeTcH 

no BpOMeHH npOJIeTa (Ha oase 20 oM), a 9ueprHR paCceJIHHhlX 'IaCTIID; 

onpClleJIHeTCJI nOJIocoii: nponycKaHHH .pHJIbTpa. llpH TaKOM pacnoJIo
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J'l{eHlIlI . perHcTpIIpyroTCH CJIy<Ia:Il,KOrp;a HeihpOH OT.u;aeT ::meprHro 

cpe.u;e; BepOHTHOCTb TaKoro COOh!THH p;OCTaTOlJHO BeJUma H TOr,Ll;a, 

KOI'p;a COOTBeTCTByrolIl;He CTeneHH CBOOO,ll;hI npJiI paOO'IeH TeMnepaType 

nOlJTH He Boaoymp;aIDTCH. ¥ CTaHOBKa, OOeCne'IIIBaIDlIl;aH xopomee 

paapemeHIIe II MaJIbIll <pOH, nOSBOJIIIJIa P;OBOJIbHO ObICTPO IICCJIep;OBaTb 

SIP<peKTbI, CJIO,KHbIe P;JIH H3y<IeHIIH p;pyrHMH MeTop;aMH. HellTpOHHaH 

cneKTpOMeTpHH ocooeHHO a4><peKTHBHa P;JIHHCCJIep;OBaHIIH CBonCTB 

Bop;opop;ocop;epmalIl;IIX rpynn B coep;HHeHHHX, cop;epmalIl;HX BOAOPOP; 

TOJIbKO B aTIIX rpynnax. Cnmnp pacceHHHbIX HeHTpOHOB 3~J;eCb p;aeT 

1IH<popMaIl;IIID 0 ABIImeHIIII npOTOHHbIX rpynn B YCJIOBHHX OKpYiKeHlIH 

IIX p;pyrHMH aTOMaMH HJIH rpynnaMH. (])H3IIKaM JIH<.D II RpaKOBCKoro 

HHCTIITYTa Hp;epJiOH <pII3IIKH yp;aJIOCb npOBeCTII IICCJIeAOBamIH no 

BbIHCHeHHID HPHpOP;bI IPa30BbIX nepexop;OB II BJIHHnIIH paaHI:.IX KpII

CTaJIJIIIlJeCKlIX KOH<pIIrypaI~IIH Ha p;IIHaMIIKY rpynn aMMOHIIH H KplI

CTaJIJIII3aIl;IIOHHOH BOP;bI B paSJIlIlJHbIX XIIMH'IeCIHIX coep;HHeHIIHX. 

M3MepeHHHMlI ObIJI OXBaqeH mHpOKHH IIHTepBaJI TeMnepaTYp. CneKTpbI 

pa3JIlIQHbIX BelIl;eCTB OKa3aJIHCb CXOiRHMH. Bo Bcex cneKTpax OhlJIH 

06Hllpy:meHbI OlleHh Y3KHe nJiIKII npH HH3KIIX TeMnepaTypax, CBH

saHHhlec TOPClIOHHbIMH KOJIeOaHHHMlI MOJIeKYJIHpHliIX rpynn. 

lIl;eCTBOBaHHeTaKoro CJIaOO aaTyxaIDlIl;ero HepaClIl;ellJIeHHOrO KOJIe

6anIIH B TBep.u;O'M TeJIe - ne npOCToe HBJIeHIIe, OHO 3aCJIYiIaIBaeT 

iRH,ll;HOCTHOll CII;HHTHJIJIHII;IIOHHhIll ,ll;ETEHTOP llJIOJIJ;A,ll;bIO 800 ClV12 p;.:1a 
II3MEPB;HUH IlOJIHbIX HEllTPOHHbIX CEqEHfill. 

BHUMallIIH ::lKcnepHMeHTaTopOB II TeOpeTlIHOB. B onbITax OhlJIU onpe

p;eJIenbI QaCTOThl KOJIeOaHHH rpynnhl NH4• ilPH aHaJIlI3e TeMnepaTYP

Horo nOBep;eHlIH ynpyroll 'IaCTII cneKTpa oTMeqeHO npOHBJIeHI1e He

KOTOPhlX <paaOBhlX nepexop;OB, B lJaCTHOCTlI nepexop;OB B <paay r:you

lJeCKOH CTpyKTyphl lIS <p a3 OOJIee HIISKOll CUMMwrpHlI BelIl;eCTB NH) I{ 

NH4,N0 3' 
OcooeHHOCTI{ peaKTopa JIaoopaToplIlI HeHTpOHHOH IPII3lIIUI ObvnI 

Thl 
IICnOJIb30BaHbI npI:l: BhlnOJIHeHIIII O'Ienb Tpy.u;HOH TeXHII'leCKII pa60 

no lIaMepeHIIID p;IIcnepCIIOHHhlX COOTHomeHIIH .u;JIH <pOHOHOB B BIIC

MyTe. TaKIIe IISMepeHIIH Tpe6YIDT P;BOHHOH MOHOXpOMaTl'IsaIl;IIIl neH
B 

TPOHOB, T. e. Bblp;eJIeHIIH MOHoxpOMaTII'IeCKOrO nyqHa HeHTponO ,
O 

a saTeM aHaJIIIaa no aHeprlIHM paCCeHnRbIX HellTpOHOB (IIJIlI Haoo 

pOT). Op;Ha lI3 :;lTlIX onepaIl;IIH npOBOp;lIJIaCb C nOMOlIl;bID OTpaJKeBIIH 

ny<IKa OT MOHOKplICTaJIJIa; IIMnyJIbCHhlll xapaHTep paoOTbI I1BPa 

aBTOMaTIIlJeCKII ooeCne'IIIBaeT npOBep;eHlIe BTOPOH onepaIl;lIII no Bpe

MeHII npOJIeTa. IIOJIy<IellHhle AJIH pHp;a yrJIOB lleiiTpOHHbIe cneKTphl 

p;aJIII IIH<popMaD;IIID 0 p;IIcnepcIIoHllhlX KpIIBhlX P;JIH <pOHOHOB B BIIcMyTe. 
iRlIP;HOCTHOll CIUfHTlIJIJIHII;IIOHHbIll ,ll;ETEJ:{TOP ,ll;JIH O,ll;HOBPEMEHHoro B OP;HOM II3 MeTop;oB IICCJIep;OBaHIIH IICnOJIb3yeTcH CIIBXPOIIH3?
lICCJIE,ll;OHAHlIH ,ll;EJIEHlIH II PA,ll;HAII;HOHHoro 3AXHATA HEllTPOHOB B \ BaBHaH ceJIeKD;HH ny<IKa. OCBOBOH YCTaHoBKII P;JIH II3MepeBIIH P;BOH
,ll;EJIHmHXCH HAPAX. 
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HbIX ,n;HcpcpepeHn;HaJILHLIX CeqeHHH paCCeHHHH, pa3pa60TaHHOH COTpy,n;

HHKaMH ({)M3HKO-aHepreTlI'IeCROrO HHCTHTYTa, HBJIHeTCH MeXaHH'le

CKHll npepl>IBaTeJIL HeHTpOHHOrO nyqKa. OH Bparn;aeTCH CHHXPOHHO H 

CHHcpa3HO C ,n;HCKOM MBPa H YCTaHOBJIeH B 10 .:It OT Hero. M3MeHHH 

cpa3Y Bparn;eHHH npepblBaTeJIH, MOHtHO MeHHTb aHeprmo HeihpOHOB, 

npOXO,n;Hrn;MX qepes npephlBaTeJIL HMnYJI1:,caMM onpe,n;eJIeHHOH ,n;JIH

TeJlbHOCTH. CneKTp, 06pa3yrorn;HHCH B pe3YJIbTaTe pacceHHHH MOHO

aHepreTHqeCIWn HeHTpOHHOH BcnhlmKH Ha 06pa3n;e, M3MepHeTCH no 

BpeMeHH npOJIeTll.. C nOMOrn;bIO aTOH YCTaIlOBKH MCCJIe~OBaJIaCb AH
IlaMIHI:a aTOMOFl BOAopoAa B HeKOTophlX rM,n;pH,n;ax. 

HOBhle MeTOAMqeCKHe BOSMomHOCTH AaeT peaKTOp H B 06JIaCTH 

CTPYI<TYPHOH HeHTpOHorpacpHH. B aTHX HCCJWAOBaIlHHX yrOJI pacce

HIlMH cpHKcHPyeTcH, a nepeMeHlIOn HBJIHOTCH AJIHHa BOJIHhl (aHeprHH) 

HonTpOHa. TIo BpOMeHH npOJIeTa H3MepHeTCH cneKTp HeiiTpoHoB, pac

ceHHHblX oopaSIJ;OM Ha 3a,n;aHHhlH yrOJI H3 na,n;aIOrn;ero 6eJIoro cnelnpa. 

3JIEHTPOCTATl'PI1<:;CKHH 
rEHEPATOP HA 3HEP
rMIO 5 MMJIJIMOHOB 
3J1 E K T P 0 HOB 0 JI bT 
(BEPXHHH '{ACTb). 

({)opMa na,n;aIOllJ,erO cneKTpa HsyqaeTCH B OT~eJIbHOM OnbITe. B yCJIO

BHHX ropa3,n;0 JIyqmoro paspemeHMH, 'reM Ha CTan;HOHapHbIX peaKTO

pax, B JIa60paTopHH HCCJIeAOllaJIaCb aTOMHaH H MarHHTHaH CTpyKTypa 

nJIOXO H3yqeHHoro coeAHHeHHH, aHTHcpeppOMarHeTHKa-cernOTOaJleK

TpHKa BiFeOa• TIOJIyqeHHble ,n;HcppaKI~HOHHbIe cneKTpbI n03BOJIHJIH 

BnepBhle pomHTb HHTepecHhlll Bonpoc 06 opHeHTan;JIH MarHHTHoro 

MOMeHTa aTOMOB meJIe3a OTHOCHTeJIbHO KpHCTaJIJIOrpacpHqeCKHX ocen. 

TIo,n;TBepmAeHo npc,n;nOJIOmeHHe 0 cyrn;ecTBoBaHHH aToMHoM cBepx

CTpyKTyphl perneTKH Bern;CCTBa. PaOOTIiI no ,ll;HcppaRIl;HH HCHTPOHOB 

TaK me, KaK OnhlThl C cpoHonar.m, Bep;YTCH B caMOM TCCHOM co

TpYP;IIH'leCTBe C BapmaBcRHM HHCTHTYTOM HP;0PHl,IX HCCJICp;OBaHHM. 

B 3aKJII01fCIIHe OTMCTHM, 1fTO B JIa60paTopHH HCHTPOHHOH cpH3HKH 

Bep;YTCH TaKme HCCJIep;OBaIIHH posonaHcnoro paCCOHHIIH raMMa-JlyqeH 

HApaMH, Tall: na3bIBaeMOro 3cpcpOKTa Meccoay3pa, 60JIbmOH HHTepec 

K KOTOPOMY npOHBJIHOTCH B nOCJIeAHHe ro,n;hl BO MnorHX JIa60paTopHHX 

MHpa. 8TOT TOlII\HH 3cpcpOKT, cnocoonLIH CJIymHTb 1fYBCl'BHTeJlbHhlM 

HHCTpYMeHToM HCCJIOp;OBaHHH, aaHHTopeCOBaJI, eCTOCTBeHHo, H cpH3H

KOB JIH({). Ha6.'IIO,ll;aJICH 3cpCPeKT Ha n;Hfme-67. CJIOmHOCTb lnoro 

l:lKCnepHMeIITa OOYCJIOBJIeHa TOM, 1fTO OTHOCIITeJIbHaH IIlHpHHa (OTHO

CHTeJIbIIO 'laCTOThl JIHHUH M3JIyqCIllUI) pe30HaHCHOH JIHHHH 3,ll;eCb 

peKop,n;HO MaJIa, IIopH,n;Ka 5.10- 16, a caM 3tpcpeKT HMcel' O'lCHb MaJIyro 

BCPOHTHOCTb (BCJIHqHHa pC30HaHCHoro IIOrJIOrn;CHHH HC HpcBhlmacT 

2.10- 3). B YCJIOBHHX reJIUCBbIX TCMIIcpal'YP YAaJIOCb Ha6JIIO,ll;aTb 

3TOT 3cpcpeKT H 06HapymuTb TOImyIO CTpyRTypy pC30naHcHoH JIHHlUI. 

B JIaOOpaTopIIM BIIepFlLIe uCCJIe,n;OBaJICH acpcpeRT Mecc6ayapa Ha H,ll;pC 

caMapMH-149. 

B HacTOHrn;ce BpCMH acpcpeKT Mecc6ay:~pa HaUOOJWe nmpoKo HC

IIOJIL3yeTcH ,n;JIH aKcIIcpIIMeHToB B OOJIaCl'M cpH3URM TBcp,n;oro TeJIa, 

OCOOCHHO B 06JIaCTM MarnCTU3Ma. B JIHCf) TaKme Bep;YTcH TaKue 

paooTI>I. B 'laCTHOCTU, COTpy,n;HUKU aToH JIaOOpaTopHH COBMeCTIIO 

C BCHrcpCRHMU, IIOJIbCRHMM U COBCl'CKHMH yqCHblMU APyrHx HHCTH

TYTOB aTHM MeTo,n;oM M3yqaIOT CTPYKTypHhIC OCOOCHHOCTH M APyrHe 

xapaKTepMCTIIKU CIIJIaBa FeaAl, COe,ll;MHeHHH FeS, IICKOTOPhlX cpep

PHTOB M meJIe30CO,ll;Cpmarn;HX MMHcpaJIOB. 

113y..eHlle RAepHblX 
peaH"lIii C nOMO~blO 
aneHTpOCTaTII..eCHIIX 

reHepaTOpOB 

C IIoMorn;bro aJICKTpOCTaTlI'IOCKHX rcncpaTopOB B JIaOOpaTopHH 

BC,n;YTCH HCCJIe,n;oBaIIHH peaI<n;HH Ha JIerqaHmHX H,ll;pax. PeaRn;HH, 

BLI3bIFlaOMhlO YCIwpeHHhlMH IIOHaMII TpHTHH H rCJIlUI-3, HHTCpeCHl>I 

B HepByro O'lepe,n;b TeM, 'ITO IIpH 3aXBaTe aTHX HOHOB o6pa3yIOTCH 

CHJIbHO B030ym,n;eHHhle H,n;pa. TaRoe B036ym,n;OHIIe HAep B CJlyqae 
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60M6apP;Hpomnr HX, HanpHMCp, npOTOHaMH p;OCTHraCTCH JIHIUb npH 
3HUqHTCJIbHO 60JIbIUHX (meprHHX npOTOHOB. BCJIep;CTBHe BhlCOKOro 

B036ymp;eHHH Hp;ep npOTeIHUOT pa3HOo6pa3Hhle peaRU;HH, H OTCIOp;a 

H3BJIeKaeTCH 60raTaH HHtPOpMan;HH 0 MeXaHII3Me peaml;HH, YPOBHlIX 
COCTaBHbIX Hp;ep H ypOBHlIX npOP;YI{TOB. 

Ha renepaTOpe B 06JIaCTH 3HeprHH OT 700 p;o 1500 1<>38 HCCJIe.u;o

BaJIaCb peaKIl;H,lI T+He3 .. BhIJIH H3MepeHhl. yrJIOBhle paCnpep;eJIeml:lI 
p;.1J:H yrJIOB 0-135°, p;HtPtPepeHIl;HaJIbnhle H nOJIllhle ceqemm Tpex 

KaIIaJIOB peaKn;lUI (He4 +H2; He4+n+p; He5+p).r Pe3YJIhTaThl 113

MepeHHH YKa3bIBaIOT Ha OTCYTCTBHe 1I30TpOnHlI B yrJIOBhLX pacnpe.u;e
JIemmX P;JIll Kamp;OrO K;lHaJIa peaKIl;lIH. IIOmIOe CeqeHlIe peaKn;lIH 

paCTeT, p;OCTHraH 71,3 M6apn npll 3HeprHH 1521 1<>38. Il03I{CnepHMeH

TaJIbHO HaHp;eHHOH 3HeprHH npOTOHa onpep;eJIeHa 3HeprHHpacnap;a 

Hen Ha aJIbtPa-'lacTlIn;y H HeHTpoH; OHa paBHa 0,84±0,06 M36. 

IlPOBO.u;lIJIOCb H3yqeHHe peaKn;HH T+C12. 8TH 3KcnepHMeHThl 
nOMIIMO caMOCTOHTeJIhHOrO 3Ha'leHHH, HMeJIH H cephe3Hoe BcnoMo

raTeJIbHOC, MeTOp;1I'leCKOe 3HaqeHHe, TaK l{aH BCJIep;CTBHe 3urpH3He

HHH MHIUeHeH yrJICpOp;OM BO BCex 3lwnepHMeHTax C TpHTHeM B TOH 

HJIli lIHOH CTcneHlI HMeeTCH tPOH 3TOH pcaHIl;BH. BhlJIli H3MepeHhl P;lItP,
tPepenn;HaJIhHhle CeqeHlIH H yrJIOBhle pacnpep;eJleHHH pa3JIHqHhlX 

BeTBCH peaHIl;lIli B 06JIaCTli 3HeprllH 600-.1800.1<>36. IIoJIyqeHhl 3Ha

qeHmI nOJIHhlX CeqeHHH, B tPYHHn;lIHX B036ymp;eHlIH BCTBeH peUKIl;lIli 

o6HapymcH pH,Il; pC30HaHcoB. Pe3YJIhTaThl 3THX onhlTOB CBlIP;CTCJIh
CTBYIOT 0 TOM, qTO B 1I3yqeHHOM lInTepBaJIe 3HcprHIi: pea~lI H.u;eT 

npClIMYIn;eCTBCHHO qepe3 COCTaBHoe lIP;pO N15, Ha OCHOBe. aHUJI1:l3a 

yrJIOBhlX pacnpep;eJIeHlIH no peaOHaHCHOH TCOplili yp;aJIOCb onpcp;e

JIHTh napaMeTphI ypOBHH N15 C 3neprHeH B036ymp;emIH 15,74 M38. 

Ha 3JICHTpOCTaT1I'leCI{QM reHepaTope TaJ{me npOBe.n;cnhl HCCJIep;O

BaHliH MaJIOH3yqenHoH peaHIl;HH He3+C12 B lIHTep:aaJIe 3HeprllH 

1-1,8 M96. BhIJIlI1I3MepeHhl p;H!f>tPepeHn;HaJI:QIlbIC Ce'leHHR H yrJIOBhle 

pacnpep;eJIeHHH I{aHaJIOB peaHIl;HH. IIOJlyqeHhl TaHme nOJIHhlC CCqC

HHH peaHIl;HH. B tPYHHn;HHX B036y}u.u;eHHH Bcex qeThlpeX UUHaJIOB 

npon;ecca Ha6mop;aeTcH pe30HaHC npH 1,31 M 36, 'ITO npllnHChlBaCTCH 

ypOBHHM COCTaBHoro Hp;pa 0 15• YrJIOBhle pacnpep;eJIeHIlH npop;YHTOB 
peaHIl;HH pe3HO aCIIMMeTpHqHhl OTHOCHTeJIbHO yrJIa 90° c. n;. M. H 

IIMeIOT CJIOmHhlH xapaUTep. 
C nOMOIn;hIO TOHHOH ra30BOH MHIUeHH 1I3Mepa.'IHCh p;HtPtPepeH

n;Ha.lIhHble CeqeHHH peaKIl;HH He3+He3 nop; yrJIOM 90° B 06JIaCTH 

9HeprHH 500-1700 1<>88. ,1J,JIH HeHOTophlX 3HeprHHH3MepCHlJ TaKme 
yrJIOBhlC pacnpep;eJIeHHH, paCC'lHTaHhl nOJlBhle .. CeqeHlIH npon;ecca. 

Hep;aBHO B JIa60paTopHH BCTynIfJI B CTPOH HOBhlH 3JIeHTpOCTaTH

qeCKHH reHepaTOp 8f-5, Ha KOTOPOM B HaCTOmn;ee'BpeMH MOIKHO yCKO

pHTb npOTOHhl, p;eHTpOHhl, HOHhl remIH-3 11 reJlHH-4 P;O 3HeprHB 4 M 38. 

feHepaTOp pacnOJIOmeH TaRBM 06pa30M, 'lTO:MorYTBeCTliCh H3MepelIHH 

lIa JlI060M H3 6 nyqlwB B P;BYX 3HCnepllMeHTaJIbHhlX 3aJIax. C no
MOIn;hIO renepaTopa yme BIillIOJIIIeBhl HeKoTOphle H3MepeHHH, B qaCT

He3+02HOCTH B3MepeHBH .u;BtP!f>epenn;HaJIhHhlX Ce'lenHH peaKIl;HH 
B 06JIaCTH 3HeprHH 1,4-3,55 M3e. 
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Paapa&OTHa 
aHCnepMMeHTanbHOM 

annapaTYPbl 

¥HlmaJIbHble CBOHCTBa HMrrYJIbCHOI'O peaKTOpa JIaoopaTOpHH 

rreHTpOHHOH IPH3HKH rr03BOJIHJIH yqeHhlM rrpOBCCTH :u;eJIbIH pH,!l; HH

TCPCCHhlX H Ba:lEHhlX HCCJIC,!l;OBaHHH, OOHaPY:lEHTb HOlible IPH3nqeCKHe 

HBJICHHH. MIIOrHe- H3 BbIIIOJIHCHHhlX pa60T OqCHL CJIO:lEHhl H TPY,!l;OCM

KH, U UX peUJIH3alVlH CTaJla B03MOmHOH 6JIarO,!l;apH UCrrOJIb30BaHIDO 

aIPIPeKTHBHOH arrrrapaTypbI, C03,!l;aHHOH B JlaOOpaTOpHU. IIoqTU lIO 

BCeX YCTaHOBKaX HCrrOJIbaYCTCH MeTO,!l; BpCMeHH rrpOJICTa, lIeH30C:lEHO 

CBH3aHHhlH C aHaJIH30M BpCMeHH lIOCTYlIJIeHlHI HMrrYJlbCOB OT H,!l;ep

lIhlX ,!l;eTeKTOpOB. STO OOYCJIOBHJIO OqeHb OOJIbmyIO pOJlb H,!l;epHOH 

paAHOaJICKTpOHHKU BO BCeH paOOTC JIaOOpaTOpHIL B Te'lCHHC He

CKO.'lbKHX .'leT 3,!l;CCb OhiJIH paapaOOTaHbI MCTO,!l;hl pCrHCTpa:U;IlH aKCrre

pHMCHTaJIbHhlX ,!l;aHIIhIX B aMrrJIHTY,!l;HhlX, BpCMCHrrhlX H MHOrOMepHhlX 

H3MepemUIX. IIpH aTOM OOHaaTCJIbHhIM TpeOOBaIIHeM, rrpC,!l;'bllBJIHCMhlM 

K arrrraparypc, HBJIHCTCH B03MOiImOCTb BCCTU )l;JIHTeJILHhle HaMepCHHH. 

BOJIbmUM ,!l;OCTHmCUHeM JIaOOpaTopHH HBJIHeTCH C03,!l;aHHC U3MC

PHTCJIbHOfQ :u;eHTpa. C IIOMOm;LIO ,!l;CTCKTOPOB H aJIeKTpOHHOH amra

paTyphl, lIaxo,!l;HllI.ciiCH B H3MCPUTCJILHhlX rraBHJIbOHaX, rrp01l3BO,!l;UTCH 

rrpe,!l;BapHTeJIbHhfH OTOOP H rrepe,!l;aqa rro KaOeJIID CllI'HaJIOB, KOTopble 

'lepe3 BXO,!l;rrOH KOMMYTaTOp rrocTyrraIDT lIa OJIOKU rrpeo6pa30BaHUH. 

3aKo,n;~lpOBaHIIaH HHIPopMa:U;I4:H HaKaIIJIHBaeTCH B 3arrOMllllaIOllI
UX 

YCTpOHCTBax Ha IPeppUTax HJIU Ba MarHlITlIOii JIelITe, rrpH'leM BbIBO,!l; 

ee BoaMomeB Ha OhlCTpoe :U;UIPPOlIeqaTaIDllI.ee YCTPOHCTBO, nepIPOpaTOp 

lIa JIeBTe lIJIH no Kaoemo H MamllBbI BblqHCJIHTeJIhIIOrO u;ellTpa UH-

CTHTYTa. 
B lIaCTOHIu;ec BPCMH ll3MepIITeJlhlIbill :u;ellTp n03HOJIJIeT npOBO)J;HTb 

perHCTpa:U;:lllO ,!l;UIIIIhlX OT ceMU He3aBHCHMhlX aKcnepHMeliTOB. Annapa

Typa paOOTaeT Ha,n;eii\110 U ooeCne'lHBaeT H3MepeIIHH no BCCM KaHaJIUM. 

HaMCpHTCJIhHblii I~eHTp COCTOHT U3 OT,!l;CJIbHLIX caMOCTOHTeJIhHhlX 

YCTpoiicTB, I{QTOPhIe MorYT COC,!l;llH.HTbCH B pa3JIU'lHbIX KOMOUHa:U;UJIX 

B 3aBIICHMOCTH OT TpCOOBaIIHH KOHKpeTHoro ~)KCnepHMCH·ra. Ilpu ero 

C03,!l;RHHH B JIaOOpaTopllH OWl BhlIIOJIlICH :U;CJIhlll pJI,!l; opn:rHHaJlhHhlX 

paapaOOTOK. TaK, OLIJIa pa3 pa60TaHa MeTO,!l;UKa II C03)J;aH PH,!l; YCTPOllCTB 

)J;JIH MnorOMcpHoro aHaJIH3a C HCIIOJlh30BalIHeM MHoro,!l;opome'lnoiI 

aUHllCH Ha MarHHTH)TlO JICHTY. STa aIIIIapaTYpu n03BOJIJICT BeCTII 

anaJIU3 UMIIYJIbCOB no HpeMeUII, aMIIJIUTY,!l;C II ,!l;pyrlIM IIapaMCTpaM 

no 106 KaHaJIaM. COTpY)J;HuKaMH JIaoopaTopIIII HCllTPOHHOll IP1I3IIKlI 1I 

BblqllCJIHTCJILHOrO :u;cHTpa OHEH OCYllIeCTBJIeH )J;BYCTOPOHUH1I oOMeH 

HUIPopMa:U;Hell Mem,!l;Y uaKonllTeJLbHhlMll YCTpOHCTBaMII II 3JICKTpOHHO

Bhl'lllC;1IllTeJIhHOll MUIllllHOH HO Ka6eJIID. AJIH HSMeplITeJILHOrO :u;cHTpa 

JIH<t> C03,!l;au pH,!l; ymIKaJIbHblX CHe:U;llamI3IIpOBaHHhlx OJIOKOB: OJIOK 

aMnJIIITY)J;no-D;lIIPPOBOro npco6paSOBaUIIH C OOJIbIllllM 'lllCJIOM Kfma

JIOB (<'l09o), KOTOPhlH ooeCHe'lllBaCT pa60TY C IIOJIYHPOBO,!l;HlIKOBbIMlI 

,!l;eTeKTopaMlI BblcOKoro .JHepreTnqeCKOrO pa3pcmeHIIH, c03,!l;aHuLIMII 

'lCmCKllMII IIHtI\eUCpa~llI; 6JIOKH BpCMH-I~IIIPpOBoro upeo6pU30Ba

HIIH; OJIOKII IIpOMemYTO'lHOM naMHTll II ,!l;PyrlIe. 3Ua'lllTeJIbHUH 'laCTb 

3JleKTpOHHhIX CXCM, CBHsanHblX C ,!l;eTeKTopaMlI B H3MeplITeJlhHbiX 

nUBllJIbOHaX, BhlHOJIHeHa Ha paspaOOTaHIlblX B JIa60paTopllII CTaH-

IWPTHbIX 6JIOKax. 
H3MepllTeJIbHbIH J~eHTp JIa60paToplIH HBJIH.erCH HOBbIM KOMnJIeKC-

HhlM pemeUlleM BOUpoca opraHlIsa:U;llH iJKCHeplIMeHTaJIbHLIX pU60T H 

JWHCTpYHpOBamm MuorOKaHaJIhHOH peI'HCTpllPYIDllIeil: annapaTypbI. 

On HBJIJIeTCJI nepBblM ,!l;ellCTByroIIWM II3MepUTeJIbHhlM ~enTpOMB IPlf-

3H'leCKlIX llHCTllTYTax CTpan - Y'laCTHUU; 06'bel~IIHeIIHOro lIHCTIITYTU 

HI~epIIhlX llCCJIeAOBUHllll. 

PEl'HCTPA:U;HOHHblfl: 3AJI H3MEPHTEJIbHOrO :U;ElITPA JIAEOPATOPUII. 

http:U;UIPPOlIeqaTaIDllI.ee


Jla60paTopliR 
TeOpeTII..e. 
CHoii 4I11311HII 

JIaoopuTOPHH TeOpeTll'leCKoH. IPH311IKO 6lJJ1a C03;n;aHa rrpllI opra

lIH3aD;BlII OO'lle;n;BHeIIHoro BHcTBTyTa JIeTOM 1956 ro;n;a. CpaBHBTeJIbHO 

nOOOJIbmOH, HO BhICOKOImaJIBIPBD;HpOBanHhIH KOJIJIeKTBB JIa60paTopHB 

BO,l:(eT HaY'lHyro pa60TY, ycrremHo paSBHBaH MHorBe BaJKHeHmHe 

HanpaBJIeHBH cOBpeMeHHoH TeopllIH. Cpe;n;B nllIx: BonpOChI TeopHB 

nOJIH, TeopBH B3aBMO;n;eHCTBHH ::lJIeMeHTapHhIX qaCTHD; H rrpHMeneHBe 

TeopBH CBMMeTpHii, CTpYKTypa HYKJIOHOIl, TeopHH CBepxrrpOBO;n;B

MOCTH B BonpOChI TeopBB H;n;pa, IPeHoMeHOJIOrB'leCKOH anaJIB3, CTa;' 
TBCTB'leCKBe MeTO;n;hI. 

)J,OCTBm.enHH l')KCnepBMeHTaJIbHOii IPBSHKB rrOCJIe;n;nOX JIeT Tecno 

CBHsaHhI C ycrrexaMH, ;n;OCTHrHyTJilMn B TeopeTH'leCKOii IPH3Hlie, a 

qaCTO B 06YCJIOBJIeHhl lIIMn. IIomaJIyii, HMeHHO TaKoe COTpy;n;HHqe

CTBO, TeOpeTB'leCKOe rrJIaHHpOBaHlIe ,mcnepHMeHTOB H :mcnepHMeH

TaJILHaH npOBepKa TeOpeTHqeCK·HX npe;n;CKa3aHBii HBJIHroTCH KJIro
'10M 6hICTporo paSBBTHH H;n;epHoii IPH3HKII. 

YqeHhIe JIa60paToplIB aKTIIBHO yqacTByroT 11 nJIaHlIpOBaHBH HOBhIX 

tlKCnepIIMeHTOB II B pa3pa6oTKe BonpOCOB TeopeTB'leCKoii IPH311IKII, 

HMerom;lIIX npHMoe OTHomeHlIe K 9KcnepBMeHTaJIbHhIM pa60TaM, rrpo
BO;n;HMhIM B HHcTlIITYTe. 

BonpOCbl 
TeOp1t1t nona 

B CBHau C B03;\IOlliIIOCTbJO rrpOne,'l;eHIIH 9HCuopll),leHToB na rry'lHaX 

UPOTOIIOB, Jl- II K-Me30IIon 0'1' YCJ{opuTo,'!eii J{aH B OI1JlI1, TaJ{ JI 

;\pynlx IIHcTIITYTax pH,lla cTpaH 60.:Ibmoii uHTopec IIpe,'l;CTaB.'I.fIOT 

1I3Y'leHlIe CUJIbIIhlX B3auJ\IO;,wiicTBllii qaCTuD;. l\aJ{ 1I3BOC'l'HO, CII,'!bHLIO 

BaaIIMO;\eIICTBIIH He )'lOryT 6bITb OIIHcaHbI )'IeTO,'l;a~m TeopIIll BoaMy

m;eHlIH, IIO&TOMY B JIa6opaTOplllI TeOpOTJplOCJ{oii IP113IIHII 60JlbllIOe 

BIUIMaHBe Y,ll;eJIHJIOCb H3Y'IeHUIO aIIa.:IIITIi'IOCh:UX CBoiicTB aMIIJIlITy~\bl 
pacceHIIHbIX 'laCTHD;, B ocooeHHOCTIf IICCJIO,'l;OnallllHM ,'l;IICIIepCIIOlilibIX 

eOOTHollIOHHii. 8TU COOTIIomOHIlH YCTanaBJIIIBaJOT HefWTopbIO TO'IHbIe 

aaBlIellMOCTll Meffi,ll;y ::mCIIepHMOHTa.:IbHO naomO;n;aOMbIMH BeJIHTmIIaMII, 

a OilhITIIaH IIponepRa llX MOffieT lJ;aTI> BafIWblO CBe,lleHHH 0 eOCTOH'l'()Jlb

HOCTH oeIIOBIIblX npHHlI,HIIOn COBpeMOHHoii Tal~ Ha3hIBaOl\fOll JIOIWJlb

Hoii TeoplHI nOJHI. B J[aOOpaToplfH 6WIII Tn~aTeJlbHO H3Y'TOIIbI npllHl~U
nlWJIbHhIe nonpOChl ,ll;UCrrepCHOHHbIX eOOTHOmeHJIl"l If pa3paOOTaH 

Ma'fO]\IaTH'IeCIU1 c'fporHii MeTO,n; HX noeTpoemur, OCHOBaHHbIH B nop

ByIO O'IepeAb Ha TpeOOBaHIIHX MIfKPOHPH'IIIHHOCTU. IIpUBJIe'IeHIIO 

p.H;n;a ToopeM IPymm;HOHaJIbHOrO anaJIHaa· II TeopHlI IPYIIRD;lIii l\IHOrUX 

IWMIIJIeKCHblX nepeMenHbIX H03BOJIl1JIO IIpeO,ll;OJIeTb OCIIOBHYIO TPY,TJ;

HOCTh B !~OKaaaTOJIbCTBe ,n;UCIIepCUOlIllblX COOTHomeHlIH- yeTaHoBIITb 

aHaJIUTlItfHOCT.b a MWHITy,n;bI paCCOHHIIH H TeM caMhIM ;n;OH:aaClTb ;n;1I

CIIepCHoHHble COOTHOIJIOHHH },aH ,n;JIH yupyrlfx, TaR H ;n;JIH pH;n;a He

ynpyrux rrpOI~eccon. 

IIoMHMO 06m;oii. TeopllH iWcrrOPClIoHUbIX COOTHomeHHH, B JIaOO

paTopMH IfCCJIe;n;YK)TCH BOUPOChT IIplIMeHOHHH oe H ROHl{peTHhIM npo

JWCcal\!, nOJIyqeHbl COOTHOmemIJ1 ,ll;JIH MHorux HalIOOJIee HHTepeCHhIX 

np0D;CCCOB. B QaCTHOCTI1, IIO,ll;POOIIO I13yqaJIUCh ,n;lIcnepCI10HHbIe COOT

HOllIOHI1H ;n;JIH IP()TOpom,n;eHIIH IITI-Me30HOB Ha HyKJIOIIaX, HpOBe;n;eHbl 

HCCJIe;n;OBClIIIlH paCCeHHI1H UYHJIOHOB HYHJIOIIaMlI, R-MeaOHOB HyKJIO

IIaMH, Yilpyroro pClCCeHHHJ1 IIII-Me30HOB HYIUIOIIaMH H ,ll;eiiTponaMII H 

,n;pynrx peaRI~uii. ~JIJ1 lI,e.lIoro pH,n;a npOI~eCCOB IIpH IIOMO:rrt;H ;n;lICIIep

ClIOIIHblX COOTHOUlOHUii yp;aJIOCb IIOJIY'llITb IIp1I6mUReHHbIC ypaBue

HUH 'rIma JIoy. ~IICIIOpCUOHIIblii no,n;xo,n; OHaaaJICH a~IPeKTllBHbIM II 

IIpH onUCaIum IIlIoH-IITfOHHOrO n:wILl\w,n;ej.ieTBIIJ1 B 06JIClCTII MaJIhTX 

J1puMcHoHIle MeT01la ,n;nCIlopeIfOHHbIX COOTIIOllICImii R aHa

JIlIay ROHKpenn;rx llpOn;eCCOB IIOHaaaJIO, 'ITO 3TOT ]\IeTO!\ BO MHorux 

CJIY'TaHX rr03BOJI HOT XOPOllIO OO'llHCHIITb 9 GCIIOpUMeHTa.:IbHhIe ::\aIIIIbIe, 

B TOM 'TUCJIe ;n;aHIlble no yilpyroMy paCCOHHHIO rrU-Me30HOB II IIPOTOHOB 

HYH,1:0HClMII B oo.1:aCTU ),ra:[ hlX YrJIOn, IIOJIY'lOHHUe Ha yefwpUTeJIHX 

UHCTIITYTCl. 

B JIaoopClTOPIHI TOOPOTlI'IOCIWi'I IPU3mm OblJI BhlTIO':UI8H 60JIbIlIoii 

lI,IIK.1I pa60T no ;n;OKa3aTO.:IbCTBY ::\lIcnepeUOIIlIhIX COOTHOllICHuil )J;.ITH 

Heyrrpyrux IIpOn;OCCOB, B TOM 'IUCJIe IIpOn;eCCOB C rrepeMeHHhlJ\l 'TIICJIOM 

'IaCTlIlI, (;n;JIH BepllIlIH pacrra;1;a, aMIIJIIITYP; peaHlI,lIii MeaOHa 

IIJIU raMMa-KBaHTa), a TClHllie J\.ITH BlIpTyaJIblIbIX IIpOI~eCCOB. Taf{UM 
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06paBOM, 6bm a paCll1lIpCHa OOJI aCTb npI1A!eHHMOCTH !II CTO,J,H 11 BMCCTC 

C TeM y.'1YIIll1CHbl paHCC gOCTllrnYThlC pe3y.'IbTaThl lICC:IC;(OBaUuii npo

u,eCCOR ynpyroro pacccmnUI. 

IIpHMeuclIuc TCOPHU i1;I1CIlCPCIIOHHhIX COOTIIomCHHii Ix C:r30hI\I 

mlaIIMO,'(ciiCTBHHIII nORl1Ba:ro, 'ITO HeBhIITO,'1HeIIHC COOTHOll1CHHii CBlI

AeTCJlbCTBY8T 0 HH pymcHHn TIWOOBalfHH :rOI-,n.'1bIIOCTH BBHUATO,J,cficTBIIfI 

TlaCTHII· 

B paOOTax ,J,pYl'oro Hanpan':ICHlIfi IIB Y'lH.'1IICb aHa:rHTIIqCCfHIC 
CBoiicTBa pH;:(a T80J)JUl 

6hlJl paBllIlT OOIJ(uii MCTO,J, MalIwpIIpORaHUH ivmrpaMM 

3cpcpCRTnBHhlM HHCTPYMCIITOM aH311IIaa (lIIa.'1IITlITH'CHIIX 

CBoiIcTB aMIIJHlTY}J, n POIIcccon no Teopnn 1I0BMYII(CHH(r. J\1CTO!~ noa BO

:rH8T YCT[tHOBIITh ,LI,HcnCpcIloHllh!e COOTHOllIeHIfH no aH(~pnIII If nepc

}J,anHoMY IIMnYJlhcy ;:(JIJi pH}J,a lIa;£HciiIUJ:IX l1pOIIeccoR. B THlCTHOCTU, 

cne}J,ycT OTMCTHTh wmaaaTc:rbcTlIO ,LI,IICnepCIIOHIThIX COOTHOIlICHUli i1;:UI 

aMnJIHTYJl paCCCflHHJi HYH.'10Ha Ha nyHJIOHc. PaaBHThIT~i MeTOl( nmry

qCHIIJi HHTerpaJI hHhIX ypaBHcIIHii ,'~JI Ji napI\IIH.'1hHJ,JX BO:III TI3 npc.1

CTaBJIeIIIHI l\I aH)l,eJIhCTaMa HaeT BOBMOfT,HOCTh C 60.'1hllIoii cTporocT['IO 

yqeCTb BIWa;\ :r£:Jt-BaaHMOl\ciiCTBIIfl B paamlqHbIC npor~eccbl ynpyroro 
pacccmllffl nU-MeaOIIOB. 

Barrmoe MeCT!) R pa6(lTe .'1aOOpaTopHH BaHl1MaeT R3yqpIHre CTPYH

TyphI TeopIIl1 nOJIfI Ha OCIIOBfJ Mone.'1eir. Pc\3pa6oTI\a KBa3IWnTllqe

CIWfO n0.1XOnn Ha.lIa R pyHl1 TeopenuwB ;)cpcperuIfBHhlIl MCTO}J, ana.)] Haa 

CBJiaaRHLIX If pC30naUClTbIX COCTOHIIHii CI:iCTCMbl qncTlll~ B HBaHToBo(I 

TCOpllH nOJIH. 8Tl1 pa60ThI B0:36YHH';UI OOJlhUfOli nllTCpCC CPlI31IHOB II 

cnOCOOCTBOBa.'11I npOBC}J,eUHIO pHI~a HccJIel\oBHnuli B paa:mqllhlX JIa

oopaTopHHx MIIpa. 11 P8}J,JlOJI,eUHblii MeTO,Ll, ITOHBOJIHeT 

)J.ByX BaauMogeiicTBYIOIIIux qaeTI:iII onHcaTh ypaBHfJlTHeM TIITHl 

)l,uurepa C o606IIIeIIHhiM KOMllJleRCHhiM ll(neHI(HaJIOM, aaBUCflTIJ,I1M 

01' 3IIcprHIL TIPH IICCJIC1WBauuu OOII\IIX CBOHCTB RBaBHnOTCHIIua.:-ra 

6bIJIO Il()I~HaaHO, 'ITO ,TJ,JlH onHcaHuH CBflaaHHblX COCTomnfii B KBaHTO

Boii TeOpllI1 ITO.'IJi MOinHO HOCTPOU1'h clORaJIhHhIH IIOTeHIIuaJI. HB.n;uo

IIIuiieH cynepIToaHl~UCli nOTemVIHJIOB lORaBbI, C HHTeHCHBIIOCTfL\fU, 

3HBHeml\ltMlI 01' 3Hepl'Un. Ha OCHon8 RBaaIInOTeIll\UHJIbHOrO ypaBHe

HIIH pag paOOT<UI MCTO;\ HCCJleJVJBamffl aHaJfIITl1qCCKHX CRoiicTB na p

[{HaJJ hJIhlX aMITJHITY,TJ, B l-ITJlOCKOCTII U HByqCBhl aCUMIITOTl:iqeCKUC 

CBO{ICTBa nO:IHon HMII.lIIITY.1bl pacccmIlIfl. HaR ;)TO c:re;J,yeT 11:3 pC

;{YilhTaTOB BhlITOJIH8HHbTX paOOT, aMWlIITY,'1,a pacceHHHlI B ImaI{TOBOii 

Teopuu nOJIH UMceT, BOOOlI(e rOBopH, nepeil;ilwnCHOC TIOB0,J,emI0. 

EBaaIInOTCHIl,IIa,'1bIIhlii 1l011,XOi\ Hcrro.'1bBona.'lCH rrpI1 nayqClIlHr aMn:II1

TY.1 paceeHHIIH ~morOKaHa.'1 bHhIX peaKIIUrr. l\IeTO;::( mmaaJI CH neCbMa 

3cpcpeHTIIBHhIM THI;:a.:e ,'PH BblqI1eJIeHUH ypOBIICii 3HeprUH cnH:3aUHJ,JX 

COCTOHlUlii B KBaHToBoiI 3.1ehTpO,.'lHHaMnI,e. 

B :ra60paTopHI1 rrpOBO;J,H.'1HCb HCC.'1C,'1,OBaIIHH pC,J,JI,eBChOro no

lIep,eIHIH aMHJIHTYfl,bl pacceHIIlW B RRaHTOBoii TCOPJ1l1 no:rH. 8TH UC

CJI8}J,oBaIIIIH npoBo,J,HJIl{Ch B paMRax TeopIIH BoaMYIIIcIIIIH, hBaalfno

TeHIIHa.lhHoro IHqxop,a, a TaKjHfJ ypaBHeHlIH BeTc COJIIlHTcpa. 

PcaY:IhTaTLI aHaJIHaa CBHi\eTe.l bCTBYlOT 0 TOM, 'ITO pe;J,:-W:'BCKOC no

BC,TJ,CHl1C allIlI.ITHTYH paCCCflHltH B TCOpmt IIOJIJi He flBJIHCTCH o6Jiaa

TeJIbHhIM. B 'UlCTHOCTI1, npll paccMoTpCIUIlt TpeX'IaCTlPIHhIX aal\I1'1 

BhIHCHIIJIOCb, 'lTO, HpoMe TIOifIOCOB, MoryT Ohl1'b TaH;.ne ,'(BlIif,YIIIl1eCH 

paapeabl B hOMn:IeRCHOii rrJIOCKOCTl1, uaPYlIIaIOIll.Ife pe,'\in0BCRnir xa

paHTep aMITJIHTY;:(. B IlOC';ICgYIOIll,UX pa60Tax 6b1.110 npoHaBe:~eHO pe.'1H

THBHCTCIWC 0006IIIeHHe TpeX'laCTI1'lIIbIX ypaBHeH>T{I <Pa;VJ,eeBa, I;:OTO

poe B HaCTOHUJ,ee BpeMH AIIIOrIle TeOpeTIIRH naqIHHlIOT yeneuIHo npn

MeIIHTb ,J,:UI OO'hHCHeHHH cBoiieTH pC:30uaHcoR. 

TIPH HayqemHI paCCeHIIUJi B 06JlaCTIf oqeHh BhlCOl:WX 

COBeTCRIIM TeOpeTJlKHlII y;WJ10Cb IIhIBeCTU BajHIThle COOTHOilieHIIH 

Mea.:;{y nO.'lIIhIMH c(>qeHI1HlIfH paa.ll1'lllhTX IIpoIIeccoB ,J,JIH lJaCTIIIl, II 

aHTlfTlaCTIIII. COTPYJ(HHnl1 J1aoopaTOp.lUI TeOpeTl1 t IeCKOii qmaHnII 0606

IIIlIJIH 3'1'01' MeTO}J, Ret OqeIlb BafHHYIO 06JraCTh Heny.1CBh1X nepeHaBa

eMh/X HMlly.'1hCOB. Paapa60TaIIHhIli HMII MeTO}J, nOaBOJIHJI HmIyql1Tb 

aCHMnTOTIfTWCKlle COOTflOlIIemm Mefh:AY CelJCIIIIHlIlJ1 ncynpyrHx HpO

I~eCCOB C POin}J,Ic'HHeM 'laCTHII, B TOM qHC,'Ie C pOIl'I~eHHeM PC:JOlIaHCOB. 

8nlT MeTO;\ HO:3BOmIJI YCTanOBI1Tb, RqaCTIIOCTlI, rrOllC',LI,enHO !\Hcpcpe

CeqeIUlii H nO:IHpHamvrlI IIpH BhICOK1tX 3Hcpnmx. 

RaE B OCHOBe lIICTOgH .JIe;IWT .1IIIlIIh OOIIIue Tpe60BaHHH .'101UWh

Hoii TCOpHH IIOJIH, 3I'CIICpllllWIITa.lIbHaH npOBCpl\a nOJIYlfeHllhIX COOT

HomOHHii I1l1IeCT npIIHIIHIUJaJlhIIbIII HHTepec. Cpel(H 

BOO" aCTH CRcpXBhIcm,llX ;)IIcprl1iI c:reHyeT OTMeTHTb TalGKe pa60ThI 

HO lIayqeHHIO aCHMnTOTIf'leCKHX CBOtJCTR l(IIHrpa~fM <PeiiuMaHa. 

B TeOpCTH1:JeCIWii ,'raOopetTOPHII paBBHBa"'IaCh OOIII3H TeopIIfl HBaH

TOBaHHhlX TIoJIeii. AHTyaJIhHOii Hpo6JIeMe ReKTopHhlX nOJIcii Ka

JIIIOPOBO"LJHOll IlBBalmaHl'HOCTH - npU;\aeTCH OOJII>lIIOC BHa'IeIIlIC npn 

nonhlThHX nOCTpOHTh TeOpUK) nOJIH HO}J,06HO 3JIeJ{TpOl(HIIaMlfI,e. 

113 paOOT, BhIIIOJlHeHHbIX cOTpygmmaMlf JlaOOpaTopHII, c:re}J,YOT, 'ITO 

B Teopnn BCKTopHoro nO.nH lWJ'1UOpOBOIJHaH HIIBapHaHTHOCTb CCTb 

IIPOCTO O;rIIH na cnOCOOOB OOeCHOqeHlfH CnHHl1 1 (K 3TOlllY CBO;:(UTCH 

ce ponh) II 'ITO, BonpCHH paCIlpOCTpaHCHIIOMY MHeHHIO, OHll He Tpe

6yCT, lJTOObI Macca RCI,TopHoro nOJIH Ohl.IIH paBlla By.mo. 

BhIJIO BBe,TJ,eHO IIOIIHTIIe BB,WMOi\ciicTBYIOll\HX IJ(weii C OITpei\oJIen

HhiM CHIIIIOlll. ITpH ::nOM y}J,aJIOCh nOI,aaaTb, 'ITO OCHOBHhH] aaIWHhI 

COXpaHCIII1H TCCHO CBH3aHhI C npOCTpaneTBeIlHO-BpeMCllHbllII clloiic'YBOM 

BCI{TOPHhIX no.'1cil - CBorrCTBOM OO';laTl,aTb cnHHOM 1 BO 

CTBUH. TaK, cYlI(ecTBoBmmc neiiTpaJlbHhlX n 0,'1 eii co CIIIIHOM 1 
npuMep, CPOTOH IfJlH wO-lIIe30n) nopoIlqaeT IIlIBaplWIITHOCTlf, COOT

BCTcTByKlIIl,He coxpaHeHHIO a;:(I1;IITIIRHhIX RBaHTOBhIX 'lucca, nanpH

Mep, 3.1eHTI)HqeCROrO, oapuOIIHoro aaplI;:.\OB HJIH rrmepBapl"qa. COOT

Ben:TBYIOll(I1C TeOIHm PCTh TeopIUI Tlma 3JIehTpO;~HHaMHKH l\IaRc

Be.1Jla 11 ee ouo6IIIeHHlI Ha e;ryqaii BeHYJlellOii AWCCJ,l nOh'Ofl. 

BOBamw aapfl;.ncHlIbIX nOJIe{r co CIlHHOM 1 (HanpuMcp, 

BeACT K 11iWTOIIllqeCHOii HflllapuaHTHocTII Iwn SU (3)-CUMMCTPHII, 

npII'leM BeHTopIIhlC nO:IH C HeOoXO i1;l{MOeThIO oopaaYloT oHTymrcT 

cJIytjae SU (3)). CooTBeTcTnYlOIIIaH TeopHH CCTh TeopIIH fIHfa 

;\JIH BaaIIAlO;l,CrICTBl1fI C BefiTopHbIMH nOJIHMU HeuYJ'1enoli 

MaCChI. 
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I'ICC:Ic,n;OBamre B03MOiRHhlX ~IO!,aJlbHbIX TeopniI B3aHllIO;'],ciicTBYIO

IlI,ero HciiTpaJIbllOrO CIUntCTpll'.!HOrO TeH30pHOrO IlOJIH co CIIIIHOfif 2 
HpHBCJIO H SaHJIIOl:JOHIDO, 'iTO B 6C3MaCCOBOM CJIYl:Jae CYIlI,OCTByeT 

TO.TlbHO O;J,Ha TaKaH TOOplIH ToopnH 3iIrIIllTejIHa. Te:'.I caMbIM ObIJI 

;J,aH TeopenIKolIo:ICBOll BLIBO;'], ypaBHcnlIII 8tHHHToiiHa II llOKaaaHO, 

'ITO II B WIOCI,o:\I HpOCTpaHCTBe-BpOMCHU OCTb llpUnWIIl, I1PUBO,lJ,HIIVrll 

H 3TllllI ypaBHCHHJDI C H('.ITIUlCiiHOti CTPYhTypoii, -- CIIHHOBbIll llplTH

ll,IIll • 

rpYllIIOi.i: TeOpOTIIHOB JIT~ ycncHIHo p~.SBHBamICb !fiYHhI~UOHa.iIb
IIbW lIICTO;:\bI B TeOpnn nO.iISI. STII MeTO;J,1>I UblJIH llpHlIIeHCHbl ;:\JIff lI3y

1:Jcmur pacxo,n;InWCTcii, BoammalOIlI,IIX B COBPClIlCIlHOii TCOpJUl nOJHI, 

II ,n;IUJ H3'IeCTBOIIHoro anU.n:ll:l<1 HCIiOTOPbIX TUllOB HCJlIIHCllHbIX ypaB

HOUUII. Tal., 6LIJIH llOJlY1.lOHhI MOp;CJHI HOJIH C !fillKCUPOB<1UllbIlII (Tff

;-ECJIbIM) nYKJIOHOM, IICCJICp;OBana Ul1!fipaKpacuaH aCIIMUTOTHKa !fiYUH

Ium rpIIHU If T. II. OC06bIi.i lUITepeC npC;'l,CTaBJI.HIOT pa60ThI no uay

tIeHlIlO HcmmeiiHLlx ypaBIlcHuii U paspUOOTHa MCTOP;OB peryJUlpHsa

n;HU MaTpHll,LI pacceHHIIH P;JIH HcmIHctmoro ypuBHeHIIH. B HOCJIe}J,Hee 

BpeMH p;ocTHrHYT YCIICX B pcmemHf t;;rraCCII'ICCHUX HemlHeiiHblx ypaB

HemIii IIOJlH ~l. BopHa II IIaMCl:JeHbI llyTII EBaHTOBUHHH 3Toro nO.iIH, 

KOTOPOC Ul\leeT Ty OCOOCHHOCTb, 'ITO CHOPOCTh «CIIrHUJIa» 3aBllCHT 

OT aMIIJIWl'YP;LI IIOJIH. 

K IIpOOJIeMaM nCJHIHeihIhIX ypaBHcmdi CJleAycT OTHCCTlI 1:1. npo

BOAIfMhIC aJ\eCb 1:I.ce.n:eiI,OBaHIIH no OOIll,elr TeOpIf1:l. OTHOCIITCJIhHOCTIf. 

B tlaCTHOCT1:I., COBMCCTHoe pemcmIC ypaBHeHIfll rpaBIITalVIU n ypaBHc

HIIii ItBaIlTOBOii Teopllll llOJIH IIPllDO}J,IIT K BhIBOjI,Y, lITO AJlIfHU U npo

MC,I{YTOK BpeMeHII CTUHOBaTCH CTOXaCTJ1lICCI{IIMH BeJIlr'IUHaMIf 

O'IelIh MaJlhIX MacmTaOOB). 

B JIaOOpaTopHII BHepBhIC OhWO nOJIYl:JCIIO KUHeTH'IeCKOe ypaBHe

Hue 130JIbll,Mana ,a;JIH peJl.llTHBIICTcKoro ra3U. IIpu 3TOM Yl:JJITLIBaeTCH 

TeOpH.ll 1'paBHTall,HI1 3ihIIITTciiHa, B OOIll,YlO cxeMY BKJIIOl:JeHhI 1:JaCTHJJ;bI 

C Hy;[eBOii Maccoll nOKOH. Bce rJIUBHLIC BbIBO:~hI KHHCTI1TJeCKOii TeOpIJH 

HCpeJIHTIJBneTCt;oro 1'a3a IIepcHocaTcH Ha peJIHTI1BI1CTCHI1ll CJIY'Iaii 

BIIJIOTb }J,O HbIBop;a 1'Hfl,p0i-vmUMIfTleCHI1X ypaBHoHIIii p;JIJI BH3IWii: :lRI1P;

IWCTI1. 

B pH}J,e pa6oT, BhIHOlmeIIHhlX B JIa60paTOpHIJ, IfCCJIeJl,OBUJIIlCL B03

MOjKHOCTU BhIXO}J,a aa paMKH cOBpeMeIIHoll t;BaHTOBoii TeopIur IIOJIH If 

USyrtIaJIIlCb CJlep;CTBUH 0600Ill,eHI1H cOBpeMeHHoii TeOpI1I1. CI01W OTHO

CHTca paooTbI no KHaHTOBamlIO npocTpaHcTBa-Hpe;\ICHII, II3 KOTOPbTX 

CJICJI,yeT, 'ITO TaHoe HBaIITORaHIIe 3KBlIBaJIeHTHO nOHBJIeHIIIO HeKOTO

pLIX (mBaSII'IaCTIIlJ,l}, yHOCHlIJ,IIX IIMIIyJ!LC If aHeprHIO. Apyroii IIOA

XO}J, lIOCUT OT'laCTlI !fieHoMeHOJ!OHITJeCKuii: xapaKTCp: II3Y'la.1JUCL aHa

JIHTJ1lICCKI1e CBolIcTBa MaTpUll,hI paccemuw, R ]-;oTopoi.i HU MaJIhlX 

paeCTOHIIUHX Hapyma;IaCL 1\H1]-;ponpH'IIlHHOCTh. DLWO c!fi0PMYJIIfPO

BaHO YCJIOBHe MaKpOIIpHl:JUHHOCTU II no]-;a3aHO, 'ITO OlIO npeAOCTaB

JIHeT BeCbMa IIIIIpOKlIe B03l1IOiRHOCTH }J,JIJI cy~ecTBoBaHHH paSJIH'IHblX 

MblCJIIIMbiX THIIOB Hapymemrii MlIHPOIIPU'IJfHHOCTIJ. BbIHCHlliiIOCh, 'ITO 

1:JHCTO !fiOPllIUJlbHO BOSMOiRHhI }J,Ba CYIll,eCTBCHHO OTJHNHblX Iwacca 

TaHHX HapymeHIJi"r: CBH31lHHbIe C HapymeHlIeM O;'l,HOPOll,HOCTli npo
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CTpaHCTBa-BpeMeHU H C napymeHHHMH llpU'IUHnOCTH TOJIhKO BnyTpH 

CUCTeMbi BaaHMO}J,eHCTBYIO~UX ;'IaCTHll,. ECTeCTBeHHO, 'ITO }J,Hcnep

CHOHHbIe COOTHomeHUH AJIH aHaY3aJILHOH MaTpIfl.J,bI pacceHHHH OTJIII
'IaIOTCH OT 06hI'IHbIX. 

B CBH3H C aTHM IIpe}J,CTaBJIHeT HIITepec T~aTeJIhHOe COIIOCTaBJIe

HHe peay;r[hTaTOB TeOpeTII'IeCKUX paC'IeTOB IIO }J,HcnepCHonnblM COOT

HomenUHM C aKcnepUMeHTaJIbnbIMH }J,aHHbIMH, KOTopoe CHCTeMaTH'Ie

CHH npOBO}J,HTCH B JIaOOpaTopHH. B nOCJIe.n;Hee BpeMSI naMeTHJIHCb 

HeKOTopLle paCXO:lR}J,eHHH (B OOJIIlCTH aHeprHH 10 r86). ECJIH OHH 

nO}J,TDep}J,HTCH, TO 3TO MOmeT IIpHBeCTil K cym;ecTBenHOMY IISMeueHll10 

HamHX OCHOBHLIX npe}J,CTaBJIeHUH 0 xapaHTepe SIBJIeUHH B MHKpOMupe. 

TeoplIR 
B~aIlMO"eiiCTBIIR 

3l1eMeHTapHbI:X ..aCTllq 

B aTOM n;IIHJIe paOOT npilMeUHJIHCL paaJIH'IHble MeTO}J.bl, B TOM 

'IIICJIe H onHcaHHble B APyrlIx paa/l;eJIax. Cy~eCTBeHHO, 'ITO aHa'IH

TeJILHOe 'IHCJIO pa60T, BhIIIOJIHeHHI:.IX B JIaoopaTopHH TeOpeTlNeCIWH 

cilHauKH, IIOCBH~eHO ll.aY'IeHHIO BaaHMO}J,eHCTBHH aJIeMeUTapHhlX 'Ia

CTUn; npUMeHHTeJIbHO H HCCJIe,a;OBaHUHM, npoBOAIIBmHMCH B aH.cnepH

MeHTaJILHhlX JIaOOpaTOpuSIX HHCTUTYTa. HeROTopLle aa}J,a'IH pemaJIHCL 

COBMeCTHO C !fiHailHaMI1-aRCnepUMeHTaTOpaM.tI, paOOTaIO~HMH Ha CIIH
XpOn;HHJIOTpOHe U CHHxpo!fiasoTpOHe. 

BOJIbmaH COBOI(YIIHOCTb npOll,eCCOB - TaRHX, HaH ynpyroe nN
pacceHHHe, nn-BaaHMO}J,eHCTBue, pacnaA nO-MeBOHa, !fioTopom}J,eHHe 

nIIOHOB, Heynpyroe nN-pacceHHHe - OhlJIa H3Y'IeHa C TO'IRH apeHHSI 

BJIHHHHH Ha HUX }J,ByxnuOHHoro U TpeXHHOHHoro peaOHaHcon. MHTe

pec H nOJIYl:JeHHblM peaYJIhTaTaM OOYCJIOBJIeH TeM, 'ITO CBHBh MeH(}J,y 

npOll,eCcaMH YCTaUOBJIeHa C IIOMOIlJ,LIO OrpaHH'IeHHOro 'IHCJIa Hapa

MeTpOB. Oc060e BHHMaHile npH aTOM Y}J,eJIHJIOCb BOIIpocaM Heynpyroro 

nN-pacceHHIIH (nN _2nN) B CBHaH C ucc.1Jel~OBaHHHMH ero !fiHaHRaMH 

JIaoopaTOpI1H H,a;epHblX npOOJIeM Ha BO}J,opO}J,nOH KaMepe. Heooxo

,a;HMOCTLIO HHTepnpeTan;HH UHTepeCHbIX peaYJIbTaTOB, nOJIY'IeHHblX 

Ha TOH iRe HaMepe, BbiaBaHhJ TaH:lRe paC'IeThf npoll,ecca nN_nNy. 
IIoJIY'IeHHoe aHa'IeHile HOHCTaHTbI !fioTOpO:lR}J,eHuH nHOHa na nHOHe 
'Jt3t_ny corJIacyeTCH C ,a;aHUblMH HO pacna,a;y p_ny. 

C nOMO~bIO ,a;BOHHblX MaHAeJIbCTaMOBCHHX npe}J,cTaBJIeHHH usy

'IaJIOCL nK-pacceHHIIe, npH'IeM OLIJlII nOJIY'IeUbf BbipameUHH AJIH s
U p-cilaa pacceHHHH. PemeHbI ypaBHenHH }J,JISI npon;ecca pom}J,enIIH 

KK-nap B 'Jt3t-BaaIIMo}J,eHcTBHHX. PaccMoTpeHHe B UepeJIHTHBHCTCHOM 

npe}J,eJIe BJIHHUHH nn-BaauMo,a;eHcTBHH na npon;ecc nN-pacceHHHH 

nOHaaaJIO, 'ITO AJIH npaBlIJIbHorO onHcaHHH nuaH03HepreTlNeCROrO 

nHOH-UYHJIOnuoro pacceHIIHH He06xO}J,HM Y'IeT nn-BaaHMOAeHCTBilH. 

B JIaOOpaTopUH paapaOOTau a!fi!fieRTHBHblH MeTO,a; HCCJIe,a;OBaHHH 
MnomeCTBeUHoro pO:lR.a;eHHH 'IaCTHn; BhICORHX aHeprHH. OH ObI.rr C 
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ycnexoM npBMeHeH K paCqeTY nyqKOB qaCTB~ CBHXpO~a30TpOHa Ha 

10 rae B ~aJI B03MOIKHOCTh B:hl'IBCJIBTh CeqeHBH, a TaKIKe yrJIOBIiIe B 

BHepreTuqecKBe pacnpe~eJIeHBH nyqKoB aHTBHYKJIOHOB, raMMa-KBaH

TOB, HeHTpBHo, CTpaHHhlX qaCTB~. PaCqeThl nyqKOB OhlJIB TaKIKe 

npO~eJIaHhl B CBH3B C mBpOKO oocYIK~aBmBMBcH npoeKTaMB YCKOPB

TeJIeH Ha cBepxBhlcoKBe BHeprBB. B JIaOOpaTopBB coopana B C no

MOmhIO BJIeKTpOnHO-BhlqBCJIBTeJIhHhlX MamBH CTaTBCTuqeCKB npo

aHaJIB3BpOBaHa B3BeCTHaH BKCnepBMeHTaJIhHaH BH~opMa~BH 0 ce

qSBBHX 113aBMO~eHCTBBH BJIeMeHTapHhlX qaCTB~, Pe3YJIhTI,lThl BTBX 

BCCJIe~OBlmBH onYOJIBKOBaHhl B oonmpHoH MOHorpa~BB. 
B CBH3B C BhlIIOJIHHeMOH Ha CBHxpo~a30TpoHe nporpaMMoH 3K

cnepBMenTOB OOJIhlUOe BHBMaHBe y~eJIHeTCH B3yqeHBIO npo~eccoB 
C yqacTBeM CTpaHHhlX qaCTBn;, BCCJIe~OBaHBHM cBMMeTpBB B3aBMo~eH
CTBBH paSJIuqnhlX qaCTBn; B cnOCOQOB BX oOHapYIKeHBH B OIIhlTax, 

aHaJIB3Y :aoaMOIKnOCTB H neooxo~m40cTB nOCTaH(lBKB pH~a BKcnepB

MenTOB. B pH~e paooT Ohl.'IB paccMOl'peHhl pe30HaHChl npH HeynpyroM 

pacceHHHll, YKa3aHhl MeTO~hl onpe~eJIeHHH cnBna B qeTHOCTH MHoro

MeaOHHhlx pe30HaHcoB, OCHOBanHIiIe Ha aarrpeTax ~JIH CHCTeM ooaoHoB 

B COCTOHHBHX C onpe~eJIeHnhlM cnHI~OM, qeTHOCThIO B B30TOnuqeCKBM 

cnBHOM. 

HHTepeceH npoBe~eIIHl.IH B JIaOOpaTopBB nOJIHIiIH aHaJIH3 npoo

JIeMhl coxpaHeIIBH qeTHOCTH B CHJIhHhlX B3aBMo~eHcTBHHX. OH n03BO

JIBJI npeMoIKHTh BKcnepHMeHThl no ~OKaaaTeJIhCTBy COXpaHeHl1J1 KOM

OBHBpoBaHHoH qeTHOCTB B no nOBCKY B~~eKToB HecoxpaneHBH qeT

HOCTB B peaK~BHx C yqacTBeM rlInepOHOB B K-MeaoHoB. 

Pa3JIuqHIiIMH MeTO~a~m aHaJIHaHpOBaJIBCh pe3YJIhTaThl BKcneplI 

MeHTOB no H3yqeHHIo B3aBMo~eHcTBBH nBOHOB B HYKJIOHOB nplI Bhl

COKBX BHeprHHX. AnaJIB3 C nOMOmhIO ~BcnepCIIOHHhlX CooTHoIIIeHBll 

ynpyroro pacceHHBH Ha MaJIhle yrJIhl npH BHeprBHx ~o 10 rae no

KaaaJI, qTO BKcnepBMeHTaJILHIiIe ~aHHhIe xopomo COrJIacyroTCH C Teope

TuqeCKBMB paCqeTaMH ~eHCTBBTeJIhHOH qaCTB aMnJIBTy~IiI ynpyroro 

pp-pacceHHBH. ,D;JIH aHaJIBaa ynpyrBx B HeynpyrBx B3aBMO~ellCTBBll 
nBOHOB B HYKJIOnOB BCnOJIh30BaJIaCh Mo~eJIh, B KOTOPOH HYKJIOH 

COCTOBT B3 Kepna H nepB~epuqecKoH OOOJIOqKH. TaKaH MO~eJIh y~OB
JIeTBOpBTeJIhnO onBChlBaeT peaYJIhTaThl BKcnepBMeHTOB no pacceHHBIO 

OIiICTPhlX nBonOB H HYKJIOHOB. PH~ npo~eccoB Heynpyroro B3aBMO~eH
CTBBH npB BhlCOKBX BHeprBHX paCCqBTIiIBaJICH na OCHOBe Mo~eJIB 

~eHTPaJIhHIiIX H nepB~epHqeCKBX CTOJIKHOBeHBii. 3~ecL TeopeTBKB 

COBMeCTHO C MaTeMaTBKaMB BIiIqBCJIBTeJIhHOrO ~eHTpa npOBO~HT 
OOJIbIIIyro npOrpaMMY BCCJIe~OBanBH. BIiInOJIHeHHIiIe paCqeThl y~OB
JIeTBOpBTeJIhHO cOrJIacyroTcH C BaBeCTHhlMB SKcnepBMeHTaJIhHIiIMB 

~aHHhlMB B npe~eJIax ~ocTBrHYToH TOqHOCTB. 

BOJIhmaH paooTa OIiIJIa BIiIIIOJIHeHa B JIaOOpaTopBB no CBCTeMaTB-

3a~BB ~aHllIiIX, nOJIyqeHHhlx B pa3JIuqHIiIX BHCTBTYTax MBpa npB 

BayqenBB CBOHCTB rBHepOHOB B K-Me30HoB. IIpe~JIoil\eHa CBCTeMaTBKa 

BJIeMeBTapIIhlx qaCT~, KOTopaH BapH~y C ~pyrBMB B3BeCTHIiIMB 

CHCTeMaTBKaMB ~aJIa onpe~eJIeIIHOe nanpaBJIeHBe B ~aJIhHeHmBx 
BKCnepBMeHTaJIbHIiIX paooTax ~B3BKOB MHorBX cTpaH. 

¥cnelliHO pa3BBBaIOTcH B JIaOOpaTopHB BCCJIe~OBaHBH npo~eccoB 
cJIaooro BaaBMo~ellcTBHH. Pe3YJILTaThl paooT no MIO-Me30aTOMHIiIM B 

MIO-Me30MOJIeKYJIHpHhlM HBJIeHBHM OIiIJIB IIIBPOKO BCnOJIb30BaHIiI H 

nO~TBepil\~eHhl B BKCnepBMeHTaX Ha CBHXpOn;BKJIOTpOHe JIaoopaTo

pBB H~epHhlx npOOJIeM. TeopeTBKB paCCMOl'peJIB npo~eccIiI aaXBaTa 

MIOOHOB B reJIBB-3 B JIBTBH-6 B npe~JIOil\BJIB MexaHH3M nepexo,qa 

oTpB~aTeJIhHIiIX MIOOHOB OT Bo,qopo~a K ,qpyrBM H~paM. 

Rpyr npOOJIeM, nOCTaBJIenHIiIX B paapaoaTIiIBaeMIiIx yqeHIiIMH 

JIaoopaTopHH TeOpeTHqeCKQH ~B3BKH H JIaoopaTopHH H,qepHhlx npoo

JIeM, OXBaThlBaeT TaKHe Bail\nefurrBe BonpOcl>I, KaK npOOJIeMa xapaR

TepHoH KpHTuqecKoH ,qJIHHIiI CJIaOIiIX BaaHMo~ellcTBBH B ee POJIh .B 

npo~eccax B3aBMo,qeiicTBHH 3JIeMeHTapHIiIx qaCTH~, npOOJIeMa B03

MOil\HOrO cYmecTBoBaHBH ~BYX THnOB HeiiTpHHo B npOMeil\YToqHOrO 

BeKTopHoro MeaoHa, npOOJIeMa Cxo,qcTBa H pa3JIHqHH MIOOHa B BJIeK

TpoHa. 8TB paooTIiI ChlrpaJIH OOJIhmyIO pOJIb B C03,qaHHH HOBOn 

OOJIaCTH ~B3BKII BJIeMeHTapHblx qaCTBH - ~B3BKB CJIaOIiIX B3aBMO

lJ:eHcTBHH npH BhlCOKIIX 3HeprlIHx II ~B3HKH HeHTpBHo BIiICOKBX 

'HleprBll. B HBX oopamaJIOCb BHBMaHlIe .Ha ocooeHHocTB CJIaOIiIX 

B3aHMo,qellcTBlIll nplI BIiICOKBX :;meprIIJiX, npuqeM OIiIJIO nOKa3aHO, 

qTO npll YJIbTpaBIiIcoRllX sHeprlIHx CJIaOIiIe BaaBMo,qellcTBBH Oy,qYT 

ROHKypllpoBaTb C B3aBMO~eHCTBBHMll SJIeKTpOMarmITHbIMB. 

HapH~y C nplIH~lInllaJIhHIiIMll BonpocaMII TeopHII CJIaObIX B3aIIMO

,qellcTBllll OblJIlI paccMOTpeHhI npaKTuqeCKlIe B03MOil\HOCTH ocymecT

BJIeHHH na YCKopHTeJIHX H npll BCCJIe~OBaHHB KOCMuqeCKBX JIyqeii: 

SRCnepHMeHTOB, n03BOJIHI01lJ:HX OTBeTBTh Ha pH~ ynoMHIIYThlX yil\e 

BonpocoB ~H3BKH CJIaOIiIX B3aHMo,qellcTBBll, B qaCTHOCTB, Ha BonpocIiI 

o cymecTBoBaHBll ~ByX THnOB lIellTpBHo H BeKTopHoro Me30Ha B 00 

ocooeHHocTHX HX nOBeAeHHH npH BbICOKHX ::meprHHx. OCOOIiIH HHTepec 

npe~CTaBJI.HJIO npeAJIOil\eHHe HCnOJIh30BaTL 3eMHoH map KaK ~BJIhTP 
,qJIH nOJIyqeIIHH OqRmeIIlIOro HOTOKa lIeHTpHHo. 8TO npe~JIOil\eHHe, 
Tenepb ocymeCTBJIelIHoe B HOA3eMHhlx onLITax, HplIBeJIO K IIHTepeC

HblM II HeOil\H,qaIIHbIM 3KCnepHMeHTaJIbHhIM OTKphlTHHM. B pHAe paooT 

OUJIH npolI3BeAeHbI paCqeThl nyqKOB qaCTII~, nOJIe3Hhle ~JIH nJIaHB

pOBaHBH nOA3eMHhlx itKCnepBMeHTOB, II paCqeTIiI nyqKoB (ceqeHIIH H 

cneKTpIiI) MIOOHOB, ~OTOIIOB H HeHTpBHo, nOJIyqaeMhlx Ha yCKOpB

TeJIHX npB OOJIhmHX slIeprHHx. 

np.MeHeH.e TeOp•• 
C.MMeTp•• K TeOp•• 

3J1eMeHTapHblX 
..aCT." 

B nOCJIeAHlIe ro,qIiI MHorlle pa60Thl TeopeTBKOB nOCBHmeHhl BC

CJIe,qOBaHIIHM B OOJIaCTH TeopBB CBMMeTpBH 3JIeMelITapHhlX qaCTH~. 
3AeCh BI.I,qeJIHIOTCH ~Ba HanpaBJIeHBH: BCCJIe~OBaIIBH C nOMOmbIO 

TeopBB rpynn H BCCJIe,qOBaHBH ABlIaMuqeCKOH MO~eJIB COCTaBHhlX 
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qaCT:lflJ;. BamnyIO pOJIb B 06'hHcneHlIlI CBoiicTB 3JIel\leIITapnhlX 'laCTlIIJ; 

ChlrpaJIa rpyIIlIa SU (6), ROTopaH nOJIyqaeTCH nplI 06'hep;lIHeHlIII 

rpynnhl YHlITapHoro cnIIHa SU (3) 1I cnlIHOBoii rpynnhl SU (2). 
Op;HaRo TaRoe 06'hep;lIHeHlIe He HBJIHeTCJI peJIHTlIBlICTCRIIM, H no

3TOMY eCTeCTBcnllO B03lllIR Bonpoc 0 B03l\lOmHOCTlI peJIHTlIBHCTCRoro 

0606lIJ;CHIIJI 3TOii rpynnLI. Oc060e BHIIMaHlIe y:~eJIJIJIOCh 06lIJ;eii JIH

HeHHOII rpynHe SL (6) 1I CC CBHSII C 11 (12). TeopeTIIlial\llI .'Iaoopa

TOpIIII Ha OCHOBeCIIHTesa rpynnhl IIyaHliape, BKJIIOqaIOlIJ;eii peJIHTII

DIICTClioe BpalIJ;eHIIe 1I Cl\lelIJ;CIIlIC, II rpyHHhl BHYTpeHHeii CIIMMeT

plIlI 6blJ1a nOJIY'leHa HaII60JIee 06lIJ;aH rpyHHa SL (6) XT36• 

I1cCJIep;OBaHhI MOp;eJlhHhle ypaBacHlIH, lIHBaplIaHTHbIC OTHOClITeJIhHO 

aToii rpynnhl. 

Pa60Thl p;pyroro HanpaBJIeIllIH CBH3aHbI C MOp;eJIhIO COCTaBHhlX 

qaCTlIIJ;, COrJIaCHO ROTOPOH 3JIeMeHTapHhle qaCTIIIJ;hI HBJIHIOTCH CBJI

3aHHhlMII COCTOHHIIHMlI HeROTophlX cPYHP;aMeHTaJIbHhlX qaCTlII~-liBap
ROB, HBJIJIIOlIJ;lIXCH HOClITeJIHM;Il OCHOBHhlX CBoiicTB ClIMMeTpIIlI. 

¥'leHhle JIaOOpaToplIlI npep;JIOmlIJIlI MOp;eJIb 3JIeMeHTapHb[X qaCT~, 
{)CHOBaHHYIO Ha HeROTophlX npOCThlX npep;JIOmeHlIHX 0 B3aTlMOp;ciiCT-

BHH ImapliOB. BhlJIH HOJIyqeHhl peJIHTlIBIICTCKII-lIHBapIIaHTHhle 1I U (12)
HHBaplIanTHhle ypaBJ:IeHlUI, onlIChlBaIOlIJ;lIe 3JIeMCJ:ITapJ:Ihle 'laCTlIIJ;hl. 

C nOMOlIJ;LIO 3TOH MOP;CJIlI lICCJIep;OBaJIIICb 3JIeliTpOMarHIITJ:Ihle 1I CJIa6LlC 

cPopMcPaRTophl 3JIeMeJ:ITapJ:IhlX qaCTlIn; II 6hlJIlI nOJIY'leJ:Ihl Ce'leJ:IlIH 

pap;HaIJ;lIOJ:IJ:IhlX II CJIaOblX pacnap;OB paSJIlI'lHhlX pe30HaHCOB. OqeHb 

DaJImblM ycncxoM MOp;eJIH JIBJIHCTCJI npep;cRaaanue BeJIII'IlIJ:Ibl ano

MaJII,HOro MarJ:IlITHOrO MOMeHTa npOTOHa, corJIacYIOlIJ;eiicJI C 3Kcne

plIMeHTaJIbHhlMII 3HaqCJ:IlIJIMlI. 

I1cnOJIhSOBaHlIe TeopeTHKorpynnoBoro MeTop;a n03BOJIlIJIO nOJIy

qlITb PJIP; COOTJ:IOmCJ:IlIH P;JIJI cPopMcPaKTopoB 3JIeMCHTapIILlX 'laCTlIIJ;, 

a TaKiRC YCTaHOBHTb CBJISh ~remp;y CCqCnIIHMH npH paCCeJIHHH oapII

{)J:IOB oapIIoHaMH. BsalIMop;eiicTBHe oapHoHoB paCCMaTplIBaJIOCb B 

paMRax SU (4)- H SU (6)-cHMMeTpHH CHJIbHblX BsaHMop;eHcTBHii. 

IIop;po6Ho IICCJIep;OBaHO paCCeJIHHe HYKJIOHOB llyRJIOHaMH, nplI'leM 

OKaaaJIOCb BOaMOJKHhlM npOBeCTH IIpHMoe cpaBHeHlIe peSYJILTaTOB 

TeopIIlI C 3KcneplIMeHTaJIbHhlMH p;aHHhlMlI (P;JIJI S-BOJIHhl). 

B CBJISlI C npHMeHeHueM TeopHH rpymr K TeopIIII 3.'IeMeHTapHblx 

qaCTHn; BOSHUK pHP; BOIIPOCOB, CBHsaHHhlX C pa3BUTHeM ammpaTa 

caMOH TeopUlI rpynn. BblJ1 paSBIIT rpacPHTJeCliUrr MeTOP; p;.'JH sanucu 

pemeIIIIH ypaBIIeIIlIJI JIaIIJIaCa P;JIH KJIaCCHqeCKlIX rpynII, IIop;po6HO 

lICCJIep;OBaJICJI Bonpoc 0 paSp;eJIeHHH IIepeMCHHhlX B ypaBHelIHH JIarL'Ia

ca P;JIJI rpyIIIIbl JIopeIIIJ;a II 0 CBJISaIIIIOM C lIHM 1I1ITerpaJlblIOM paaJlO

JKelIlIlI 1I1IBapualITlILlX aMnJIHTYP;. PaCCMOTpeIIa sap;a'Ia 06 aHaJIlITlI

qCCROM npop;omI\cHlIlI aTHX pa3JIOmeHHH lIa BCIO nJIOCIWCTb MalI

p;eJIbCTaMa. Pa60TaM IIO lIIITerpaJIbHhlM npep;CTaBJIeHlIJIM npe~eCT
BOBaJIlI lICCJICp;OBalIlIJI IIO peJIHTIIBIICTCKOH RlIHeMaTIIRe H ee CBHSII 

c reoMeTpHeH JIoOaqeBClioro. MeTop;bI lIIITerpaJIblIOH reOMeTplIlI 

nOSBOJIHJIH CBHsaTb npep;CTaBJIeHHH rpynn co cBoiicTBaMH HlITerpa.'Jb

HhlX npeoopa30BaHlIii. 
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CTpJHTypa HYHnOHOB 

B Te'lCHHe pHlW JIeT B JIa60paTopIIII TeOpeTlIqeCROH cPII3IIliII BCP;YT

CH IICCJIep;OBaHHH BHYTpcHHeii CTpyKTyphI HYRJIOHOB. 3llCCb OblJ1a 

OoocHoBaHa IIpHMeHHMOCTb rCOMCTpII'leCROii OIITHKII K H3yqeHlIIO 

YHpyrHx CTOJIliHOBeHHH OhlCTPhlX qaCTIIU; II pa3BHThl HOBhle cnoco6bI 

OnTII'leCIWrO aHaJIH3a, IICnOJIL30BaHHbIe ).I,JIH paCqCTOB npOCTpaHCT

Bcnnoro pacnpCp;CJIClIlIH {(BHpTyaJIbHorQ» BelIJ;eCTBa B HyliJIOlIax. 

PeaYJIbTaThI 3Toro anaJI1I3a n03BOJIlIJIlI npe).l,JlOmHTb MOp;eJIb HyKJIOHa 

C {(KepnOM» (nop; (mepHOM>i nOHIIMaeTCH 06JIacTb oc060 CHJIbHOrO no

rJIOlIJ;eHIIH) II nepHcPepHqeCKOH 060JIO'lIWH, I\oTopaH p;aJIa IIpaBHJIL

lILlC BeJIII'lHHhl Cpe).l,HeKBap;paTH'lHblX 3JIeliTpH'leCKlIX II MarnHTHbIX 

pa).l,HycoB HeHTpoHa II IIpOTona II YlJ;oBJIeTBOPlITCJIhHO 06'hHClIJIJIa 

3KcnepHMCUTaJIbIIhlC ).I,aHHbte HO paCCeHHHIf) OhlCTPbIX 3JICKTPOlIOB H 

TIHOHOB HyKJIOHaMH. 

IIpoBep;cHHhlii B JIa60paToplIII cPasoBhlH aHaJIH3 lJ;anHbIX np- H 

pp-pacccHHHH TIpn 3HcprHRX BhlIIIe 1 rae H paCqeThl HpH HOMOIIJ,H 

OnTH'leCKOH MOp;eJIH TI03BOJIUJIlI o~eHIITb TIH-Me30HHhl:H pap;Hyc HyliJIO

Ha 0,8.10- 13 CM. IIPII aTOM OhlJIO YCTaHOB.1JeHO, 'ITO saMeTHhrlr BRJIap; 

).I,aeT nn-B3alIMO).l,CHcTBIIe. I1cCJICI1;OBaHlle B3aHMop;cHCTBHH UYRJIOHOB 

C H).I,paMH TIpH 3HeprHH Burne 1 rae nOKa3aJIO, 'ITO BeJIHqIIIIhl CeqeIIlIll 

Moamo OO'hHCHHTb Ha OCHOBe OTITlIqeCKOH lIfOp;eJIH B TOM CJIyqae, liOrp;1'I 

TIJIOTHOCTb BClIJ;eCTBa Hp;pa oepeTCH TaRoil: me, RaK TIOJIyqaeMaH HS 

OTIbITOB TIO pacceHlIlIIO ObICTPUX ::lJIeRTpOHOB Hp;paMH. 

I1SY'lCIIHe KOMTITOlIOBCKoro pacceHHHH Ha HYRJIOHaX IIPHBCJIO 

R 3al{J1IOqCHHIO, 'ITO cerreHHC TaRoro npoU;ecca B caMOM 06lIJ;CM CJIyqae 

MomeT ObITb BhlpameHo C TO'lHOCTbIO ).1,0 rrJIeHOB 3-ro TIOpHp;Ka qCpe3 

aJIeKTpIIqeCKHH 3apHp;, MarHHTHIuH MOMeHT H :meRTpoMarlIHTHYIO 

TIOJIHp1I3yeMocTb HYKJIOna. 113 cpaBHCHHH C ODhlTOM yp;aJIOCb OHpe

l1;eJIIITb BeJIlIqIIHhl 3JIeRTpIIqeCKOH H MarHHTHOH HOJIHpH3yeMocTeii: 

TIpOTOHa. 8TH IICCJIep;OBaHlIJI HHTepeCHbI TeM, 'ITO 3JIeRTpOMarIIHTHaJI 

IIOJIHPH3yCMOCTb HYKJIOIIOB omIChlBaeT p;ecPopMaIJ;IIIO HX BHYTpCIIIIeil: 

CTpyKTyphl nop; P;CHCTBlIeM ClIJIhHLlX TIOJIeR. B pH).I,C paOOT H3yqaJIOCb 

BJIHHHlIe TIOJIHPII3yCMOCTH 3JIeKTpIIqCCKHX 3apHp;OB BHyTplI neiiTpoua 

Ha 3JIeKTpII'lCCKHH cPopMcPaRTop, 6hIJIa BblJICHena BCJIHTJHHa BRJIap;a 

pa3JIH'lHhlX peaoHaHcHbIx COCTOHIIIIH B 3JICliTpOManIHTHYIO CTpyKTy

py HY1CJ10Ha. 

R qHCJIY paooT TIO cTpyKType HYKJIOlIa CJIel1;yeT OTneCTH II omIcalI

lIyIO Bhlille <mBapKoBYIO» MOp;eJIL HYRJIOHa. 

TeopliR 
CBepXnpOBOAIiMOCTIl 

II BOnpOCbl TeOp1l1l RApa 

OI1;HIIM H3 RpYTIHcil:mlIx ).I,OCTUiReHHH TeOpeTHqeCROH cPH3HKlI TIO

CJIep;HUX ;yeT JIBHJIOCb C03p;aHHe TeopHH CBePXHPOBO).l,IIMOCTH. Pa3BlITue 

MeTop;a, paspaOOTaHHoro paHce p;JIH TeopHU CBepxTeKyqeCTII, H03BO
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JIlIJIO nOCTpOHTb Teopmo, CTpOrO nOCJIeAOBaTeJIbHO OnHChlBaIOm;yro 

CBepXnpOBOAHm;ee COCTOHHHe Bem;eCTBa. O'IeHb BalKHhlH pe3YJIbTaT 

nOJIy-qeH npH HCCJIeAOBaHHH BhlpOIKAeHHhlX CHCTeM. BhlJIO BBeAeHO H 

060CHOBaHO nOHHTHe KBa3HCpeAHHX H paapa60TaH MeTOA OnHCaHHH 

BhlpOIKAeHHhlX COCTOHHHH CTaTHCTH'IeCKOrO paBHOBeCHH. 8TOT MeTOA 

nOJIy-qHJI Bce06m;ee npH3HaHHe, OH npHMeHHeTCH B pa3JIH'lHhlX 06

JIaCTHX TeOpeTH'IeCKOH .pH3HKH. BOJIbillOH HHTepec npeACTaBJIHIOT 

HCCJIeAOBaHHH no .rHAPOAHHaMHKe cBepxTeKy-qeH IKHAKOCTH. B HHX 

CAeJIaH H3Hm;HhlH BhlBOA ypaBHeHHH rHAPoAHHaMHKH cBepxTeKY'IeH 

IKHAKOCTH Ha OCHOBe ypaBHeHHH ABHlKeHHH CHCTeMhl 0AHHaKOBbIX 

603e-'IaCTHD; H nOJIY'IeHO rHAPOAHHaMH'leCIWe npH6JIHIKeHHe AJIH 

.pYHKD;HH rpHHa. 

BapHaD;HoHHhlH npHHD;Hn, HCnOJIb3yeMhlii: B TeopHH, HBJIHeTCH 

HaCTOJIbKO 06m;HM, 'ITO nOHBHJIaCb B03MOIKHOCTb HCnOJIb30BaTb Me

TOAhl, pa3BHThle B TeopHH CBepxnpOBOAHMOCTH, AJIH H3Y'IeHHH 

CBOHCTB Hp;ep. BhlJIa HCCJIeAOBaHa MOAeJIb THII{eJIOrO HApa, Ha3BaHHaH 

CBepXTeKy-qeH MOAeJIbIO, B KOTOPOH HapHAY ()O cpeAHHM nOJIeM HApa 

Y'IHThlBaIOTCH B3aHMOAeHCTBHH, npHBOAHm;He K napHhlM KOppeJIH

D;HHM CBepxnpOBOAm:u;ero THna, H MYJIbTHnOJIp-MYJIbTHnOJIbHhle B3aH

MOAeHCTBHH, OTBeTCTBeHHhle 3a KOJIJIeKTHBHbIe B036YIKAeHHH HAep. 

Y'IeT B3aHMOAeHCTBHH 'IaCTHD; n03BOJIHJI onHcaTb oc06eHHOCTH cneKT

POB 'IeTHO-'IeTHhlX HAep, 'ITO He YAaBaJIOCb CAeJIaTb npH nOMOm;H APY

rHX MOAeJIeH, HanpHMep, npH nOMOm;H 060JIO'Ie'IHOH MOAeJIH. Pa60Ta 

no H3y-qeHHIO CBOHCTB TpaHcypaHoBhlX 3JIeMeHTOB BhlnOJIHeHa B CO

TpYAHH'leCTBe C IJ;1I<D1I (BYAaneIllT). B KOHTaKTe C OTAeJIOM HAepHOH 

cneKTpOCKonHH JIa60paTopHH HAepHbIX np06JIeM HHTepeCHbIe .pH3H

'IeCKHe npeACTaBJIeHHH YAaJIOCb AOBeCTH AO KOHKpeTHhlX paC'IeTOB, 

pe3YJIbTaThl KOTOPbIX COrJIacyroTCH C 3KcnepHMeHTaJIbHhlMH AaHHhlMH. 

B pa60Tax YKa3hlBaJIOCb Ha He06xOAHMOCTb cym;ecTBoBaHHH Tpex

KBa3H'IaCTH'IHbIX COCTOHHHll, npH'IeM 6bIJIH YKa3aHhl HApa, rAe TaKHe 

COCTOHHHH JIer'Ie Bcero 06HapYIKHTb 3KcnepHMeHTaJIbHo. B KoneH

rareHe H B OTAeJIe HAepHoH cneKTpocKonHH JIa60paTopHH HAepHblx 

np06JIeM 6bIJIH HaHAeHhl TaKHe COCTOHHHH. 

1I3Y'IeHHe CBOHCTB OCHOBHhlX H B036YIKAeHHblx COCTOHHHH CHJIbHO

Ae.p0pMHpoBaHHblx HAep n03BOJIHJIO npeAJIOIKHTb HOBhle 3KcnepH

MeHTbI. 3Ha'IHTeJIbHbIH nporpecc B 3TOM HanpaBJIeHHH HCCJIeAOBaHHll 

6bIJI AocTHrHYT npH H3Y'IeHHH BJIHHHHH napHblx KOppeJIHD;Hll cBepx

npoBOAHm;ero THna Ha CKOPOCTb aJIb.pa-pacnaAa aTOMHhlX HAep. 

IIpH 3TOM YAaeTCH 06'bHCHHTb MHorHe 3KcnepHMeHTaJIbHO Ha6JIIOAa

eMbIe HBJIeHHH. IIapHhle KOppeJIHD;HH HYKJIOHOB 3Ha'IHTeJIbHO nOBbI

IllaIOT BepoHTHoCTb aJIb.pa-pacnaAa MelKAY OCHOBHhlMH COCTOHHHHMH 

THlKeJIhlX 'IeTHO-'IeTHbIX CHJIbHoAe.p0pMHpoBaHHhlx HAep. 8TO n03BO

JIHeT, B 'IaCTHOCTH, COrJIaCOBaTb paAHycbI HAep, nOJIy-qeHHble H3 aJIb

.pa-pacnaAoB H H3 HAepHhlx peaKD;Hll. BbIllOJIHeHHble paC'IeThl .paKTo

POB 3anpeTa aJIb.pa-pacnaAoB AJIH pa3JIH'IHbIX THnOB HAep XOPOillO 

cOrJIacYIOTCH C 3KcnepHMeHTaJIbHhlMH AaHHbIMH. 

COBMecTHo C COTpYAHHKaMH B pOD;JIaBCKOro YHHBepcHTeTa (IIoJIb

rna) npoBeAeHhl HCCJIeAoBaHHH TO'IHOCTH MaTeMaTH'IeCKHX MeToAoB, 
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COCTOHHHH ClIJIbHOAe.popMHpOBaH:rhlX HAep. B nOCJIeAYIDm.HX pa60

Tax 6hlJI npeAJIOlKeH YJIy-qIlIeHHhlH MeTOA ~aHOHH'leCKoro npe06paao

BaHHH AJIH onHcaHHH napHhlX KOppeJIHD;HH H npOH3BeAeHH paC'IeTY 

xapaKTepHCTHK peAK03eMeJIbHhlX 3JIeMeHTOB. 8Ta pa60Ta npOBep;e

Ha COBMeCTHO C KoneHrareHCKHM YHHBepCHTeTOM. HCCJIeAOBaHH 

TaKJI{e oc06eHHOCTH 3JIeKTpOMarHHTHhlX nepeXOAOB B He'IeTHhlX p;e
.pOpMHpOBaHHhlX HApax. 

CepHH pa60T nOCBHm;eHa onpeAem)HHIO CBOHCTB KOJIJIeKTHBHhlX 

COCTOHHHH CHJIbHOAe.popMHpOBaHHhlX Hp;ep. PaCC'IHTallHbIe 3Ha'IeHHH 

3HeprHH H BepOHTHOCTeH 3JIeKTpOMarHHTHhlX nepeXOAOB XOPOillO 

COrJIaCYIOTCH C 3KcnepHMeHTaJIbHhlMH AaHHhlMH. 06'bHCHeHhl TaKHe 

3KcnepHMeHTaJIbHhle .paKThl (KOTophle p;OJIroe BpeMH 6hlJIH HenOHHT

Hhl), KaK onYCKaHHe oKTynOJIbHhlX C()CTOHHHH B H30Tonax TOPHH, 

ypaHa H nJIYTOHHH HHlKe 6eTa- H raMMa-BH6paD;HOHHhlX COCTOHHHH, 

OnYCKaHHe raMMa-BH6paD;HOHHhlX COCT()HHHH HHlKe 6eTa-BH6paD;HOH

HhlX COCTOHHHH B H30Tonax AHcnp03HHH 3p6HH H pHP; p;pyrHX. IIpep;

JIOJl{eHHaH MOAH.pHKaD;HH MeTOAa paC1IeTa 3HeprHH KOJIJIeKTHBHhlX 

COCTOHHHH 60JIee TO'IHO Y'IHTbIBaeT 3aKOH coxpaHeHHH 'IHCJIa 'IaCTHD;. 

IIpeACTaBJIHeT HHTepec TaKJI{e MeTOA paCCMOTpeHHH KOJIJIeKTHBHhlX 

COCTOHHHH B He'IeTHhlX Hp;pax, Y'IHThlBaIOm;HH B3aHMop;eHCTBHe .pOHOHOB 

C KBa3H'IaCTHD;aMH. 

B JIa60paTopHH Ha'iaThl pa60Thl no H3y-qeHHIO paBHOBeCHhlX p;e
.popMaD;HH B THJI{eJIhlX HApax. BhlJIH npoBeAeHhl paC'IeThl CBOHCTB 

Hp;epHOH MaTepHH AJIH MOAeJIH C nOTeHD;HaJIOM, HMeIOm;HM MHrKYIO 

cepAD;eBHHY· 

1.JT06hl nOp;'IepKHYTb pOJIb 3THX HCCJIep;OBaHHH, 3aMeTHM, 'ITO ycne

XH B npHMeHeHHH K H3Y'IeHHIO CBOHCTB CJIOJl{HhlX HAep MeTop;OB, 

pa3BHTbIX B TeopHH CBepxnpOBOAHMOCTH, oc06eHHO BHP;Hhl Ha .pOHe 

Tex 60JIbIllHX TPYAHOCTell, KOTopble em;e HeCKOJIbKO JIeT Ha3ap; Hcnhl

TbIBaJIa TeopHH HApa. 

OAHHM H3 cpaBHHTeJIbHO HOBhlX HanpaBJIeHHH B JIa60paTopHH 

HBJIHeTCH H3Y'IeHHe CBOHCTB JIerKHX HAep, 3KcnepHMeHThl C KOTOPbI

MH BeAYTCH B 06'beAHHeHHOM HHCTHTYTe. TaK, YCOBepIlleHCTBOBaHHe 

TeopHH BpaKHepa n03BOJIHJIO npHcTynHTb K paC'IeTaM MaTpHD;hl pac

ceHHHH p;JIH JIerKHX Hp;ep. MOAeJIbHble paC'IeThl HCnOJIb30BaHhl P;JIH 

BbI'IHCJIeHHH 3HeprHH CBH3H JIerKHX HAep C TO'IHhlM Y'IeTOM p;BHJI{eHHH 

D;eHTpa THJI{eCTH ABYX HYKJIOHOB, pa3pa60TaH HOBhlH MeTOp; P;JIH 

Y'IeTa TBepp;OH cepAD;eBHHbI. B COTpYAHH'IeCTBe cHIllI Hp;epHoH .pH

3HKH HCCJIeAOBaJIHCb npOD;eCChl 6eTa-pacnaAa B JIHTHH-6, 3aXBaT 

I-t - -Me30HOB B KHCJIOpOp;e, BonpOChl .pparMeHTaD;HH B JIerKHX Hp;pax. 

BJIHHHHe CTPYKTYPbI JIerKHX Hp;ep Ha 3aXBaT OTpHD;aTeJIbHhlX MIOOHOB 

HApaMH paCCMaTpHBaJIOCb C y-qeTOM pe30HaHCHoro MexaHH3Ma 3aXBaTa. 

B CBH3H'C 3KcnepHMeHTaMH Ha YCKopHTeJIe MHor03apHp;HbIX HOHOB 

BeAYTcH pa60TbI no TeopHH ynpyroro pacceHHHH THlKeJIhlX 'IaCTHD;, 

peaKD;HH, CBH3aHHblX C nepeAa'IeH rpynn HYKJIOHOB, H npOD;eCCOB 

06pa30BaHHH KOMnaYHA-HAep. COBMecTHo C COTpYAHHKaMH JIa60pa

TOpHH HAepHbIX peaKD;HH 6bIJIa C.p0PMYJIHpOBaHa KBa3HKJIaCCH'IeCKaH 
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TeOpH.fI peaKn;HM rrepe,!l;R'IH H paCC'IHTaHbI Ce"leUH.fI peaKn;HM B3aHMO

l\eMCTBH.fI JIerKHX .fI,!l;ep. MCCJIep,OBaJIHCb rrpOn;eCCbI paCCe.flHH.fI T.fImeJIhlX 

"laCTHn; C Boa6ymp,euHeM KOJIJIeHTHBHhlX COCTO.flHHM. 

IIop,p06Ho paCCMOTpeH TaH)1,e MeXamI3M BaaHMop,eMCTBH.fI 6bICTPhlX 

"laCTHn; C .fI,!l;paMH. B mHpOHOM 06JIaCTH 3ueprHM OT lIeClWJIbHHX 

l\eC.fITlWB Mae p,o p,eC.fITKOB rae TaKoro THrra B3aHMop,eMCTBHe Xopo

mo orrHChlBaeTC.fI C rroMOrn;blO MexaHH3Ma BHyTpll.fl,!l;epHhlX HaCHap,OB. 

IIoJIY"leHHI,Ie pe3YJIbTaThl 6hlJIH HCrrOJIb30BaHhl ,!l;JI.fI paC"leTOB npo

XOII\p,eHH.fI ny"lHOB ObICTPI,IX "laCTHn; "lepe3 rrJIOTRhle cpep,hl, 3TO HMeeT 

OOJIbmOe 3Ha"leHHe p,JI.fI KOHCTpYHpOBaml.fl pap,Han;HORIIOM 3arn;HTbI 

n;e.lIoro p.flp,a COBpeMeHHhlX YCTaHOBOR. 

.eHOMeHonDrH~eCHH. 
aHanH3 

OOIl~HM HarrpaBJIeIlHeM Bep,YIIJ;HXC.fI B JIaOOpaTopHH pa60T rro H3Y

"leHHIO BonpOCOB, CB.fI3aHHhlX C TeopHeH paCCe.flHH.fI, .fIBJI.fIeTC.fI q,e

HOMeHO,jIOrH"leCKHM rrop,xop, K OIlHcallHIO B3aHMO,!l;eMCTBHH 3JIeMeHTap

HhlX "laCTHn;. IIpH TaKOM aHaJIH3e HCrrOJIb3YIOTC.fI JIHmb 06lll,He CBOHCTBa 

CHMMeTpHH S-MaTpHl~bI. M3Y"leHHe 3THX CBOHCTB rrOaBOJIHJIO B p.flp,e 

paooT rrOoJ'Iy"lHTb HHTepecHhle peayJIbTaTbI: Cq,0PMYJIHpOBaTb ,!l;JI.fI 

rrpocTeHmero CJIY"laH yrrpyroro paCCe.flRH.fI HYHJIOHOB rrOJIHbIH Haoop 

orrbITOB, HeoOxo,!l;HMhlH p,JI.fI BOCCTaHOBJIeHH.fI aMrrJIHTyp,hl yrrpyroro 

paCCe.flHHH rrpH rrpOH3BOJIbHhlX crrHROBhlX B3aHMO,!l;eHCTBH.fIX "laCTlu~. 
Balf\IIhlH pe3YJIbTaT OhlJI p,OCTllrHYT rrpH HCrrOJIb30BaHHH CBOHCTB 

YHHTapHOCTH, "lTO rr03BOJIHJIO Bp,Boe COKpaTHTh HeOOXO,!l;HMHM Ra60p 

orrHTOB. B ,!l;aJIbHeMmeM 3TOT Borrpoc HCCJIe,!l;OBaJIC.fI B rrpHMeHeHHH 

H ueyrrpyrHM rrpOn;eccaM, 3ap,a"la OhlJIa pemeHa )J,Jl.fl p,BYX"laCTH"lHhlX 

peaKn;HM. MCCJIep,OBaHH.fI CBOHCTB CHMMeTpHH S-MaTpHn;bI rrpH o6pa

rn;eHHH BpeMeHH rrOKa3aJIH B03MOiKHOCTb CB.fI3aTb MeiI{p,y C060H llO

JI.fIpH3an;HOHHLle .fIBJIeHH.fI BO B3aHMHO 06paTIIHX peaI{n;H.fIX. 

PHp, pa60T nOCB.fIrn;eH 06rn;eM TeopHH H,!l;epHbIX peaHn;HM C rrOJI.fIpH

30BaHHbIMH "laCTHn;aMH, ee peJI.fITHBHCTCKHM o606lll,eHH.fIM H rrpHJIO

iKeHH.fIM H aHaJIH3Y KOHKpeTHbIX rrpOn;eCCOB. BOJIhmOH HHTepec p,JI.fI 

3KcrrepUMeHTaTopOB rrpe,!l;CTaBJI.fIeT BLIIIOJIHeHHhlH 3p,eCh n;HKJI pa60T 

o B03MOiKUHX rrpHMeUeHH.fIX rrOJIHpH30BaUIIOH rrpOTOUIIOH MHIIIeHH. 

B 3THX pa60Tax OhIJIH rrpep,JIOlf\em>l B TOM "lHCJIe MeTO,!l;hl orrpep,eJIeHH.fI 

BHyTpeIIHlIX 'IeTHOCTeH 3JIeMeHTapHhlX "laCTHn;. 8TH MeTop,bl OCHOBhl

BalOTCH JIHIIIb Ha 06rn;HX rrpep,rrOJIOiKeHH.fIX 0 p,HuaMHHe peaKn;HH n 

rrpHMemfMhI K JIlO6bIM npOn;eccaM C p,ByM.fI lJaCTHlIaMH B KOHelJHOM 

COCTO.flHHH. B lJaCTHOCTH, 6bIJI rrpeiJ;JIOiKeH HHTepeCHbIM crroc06 orrpe

p,eJIeHH.fI lJeTHOCTeM cTpauubIx lJaCTHn; rrpu HaYlJeHHH peaKlIHH pOiKp,e

HH.fI rHrreporrOB Ha rrOJI.fIpH30BaHHoM BOp,OPOp,HOii MHmeHH. IIpoauaJIJ1

3HpoBauhl TaKiKe B03MOlf\HOCTH HCrrOJIb30BaHHH rrOJI.fIpH30BaHHhlx MH

IIIeHeii B 3ap,a'IaX BOCCTaHOBJleHH.fI aMrrJIHTYP, paaJIHlJHbIX rrpOn;eccoB 

rrpH 3a,!l;aHHhlX 3HalJeHH.fIX yrJIa paCCe.flUH.fI H 3ueprHH rrap,alOrn;HX 

'IaCTHl~. 
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B pa60Tax rro H3Y'leHIflO OOlll,HX CBoiicTB aMIIJIHTYl\ pa3JIHlJHhIX 

rrpOlIeccoB, B lJaCTHOCTH, 6bIJIO rrpoBep,eHo peJI.fITHBHCTCI\H-KOBapHaHT

Hoe pa3.'lOif,ellHe aMrrJIHTYP, pa3JIH"lHbIX rrpOn;eCCOB rro MYJIhTHrrOJIb

HbIM MOMeHTaM. ITpOH3Bep,eHa KJIaCCHq,HKan;mI MaTpH"lUHX ,meMeHTOB 

B oeTa-paCrral\e, ue CB.fI3aUHa.fl C O,!l;HO'IaCTH'IHbIM rrpHOJIHHWIIHeM. 

B 3aKJIlOlJeHHe OTMeTHM n;HKJI HIITepeCRHX pa6oT, B IWTOPbIX pac

CMaTpHBaJIOCb rrpHJIOllieHlIe reoMeTpHH JI06a'IeBCKOro K paClJeTY 

KHHeMaTHKH peJI.fITHBHCTCKHX lJaCTHIJ;. B pa60Tax OhlJIa rrOI{R3aHa 

rJIyooKa.fl CB.fIab TeopHH OTHOCHTeJIbHOCTH 8HHmTeHHa C rrpe,!l;CTaBJIe-

1I,H.fIMH reOMeTpHH Jl06alJeBcKoro, CJIOif\llble paC"leTbI KHIIeMaTHKII 

pa3JIII"lHhlX rrpOlIeCCOB C Y'1aCTIfeM peJIHTHBHCTCKHX lJaCTHn; ORa3hl

BalOTC.fI 3KBHBaJIeUTUhlMH rrpocTbIM q,opMYJIaM rHlIep60JIH"leCKOii TpH

rOHoMeTpHH. ITpon;ecc pacce.flml.fl ,!l;ByX "laCTHlI, uarrpHMep, rrpe,!l;CTaB

JI.fIeTCH rrpOCToH reOMeTpH"leCKOii q,HrYPOM B rrpocTpaHCTBe CHOPOCTeH 

JIo6a'1eBCHOro, oTKYl\a C rroMoIIIhlO rrpocThlx TpHrOUOMeTpH"leCI,HX 

q,0PMYJI paCClJHThIBaeTC.fI BCH KHHeMaTHKa rrpon;ecca. O"leHh rrpoCTo 

Y'lHThlBaeTcH HaJIH"lHe aIITH"laCTHn;, paccMoTpelIa B03MomHOCTb pac

'leTa KpOCCHHr-peaKn;HH. 

CTaTHCTH~eCHHe MeTDAbl 

Kpyr paOOT, B KOTOPbIX HCrrOJIb3YlOTCH MeTO,!l;H CTaTHCTH'leCIWH 

TeopHH MHOiKeCTBeHHoro pOm,!l;eHH.fI, ,!l;OBOJIhIIO mHpOK, MHorHe 3a

,!l;alJH pemeHhl Herrocpep,CTBeHHO B rropH,!l;Ke rrJIaUHpOBaUHH 3KcuepH

MeIlTOB lIa YCKOPHTeJI.fIX. ITo CTaTHCTHlJeCKOM TeopHH paCC'1HTaHbI 

BepOHTHOCTH pOiK,!l;eHIfH Me30HOB, UYKJIOIlOB H CTpaUHhlX lJaCTHlJ, 

B rrpon;eccax CTOJIKUOBeHHH HyKJIOUOB H rrH-Me301l0B C UYKJIOHaMH 

IIpH pa3HhlX 3HeprH.fIX OT 1 p,o 10 rae, IIpOBe,!l;eH paC'1eT HMrryJILC

HbIX pacrrpe,!l;eJIeIlHH BTOPH"lUbIX 'laCTlIn; B pp- H pn-coy,!l;apeuHlix 

B TOM me HUTepBaJIe 3HeprH"i-i:. BLIIIOJIHeHbI TaKiKe paC'1eThI MlIomeCT

Beuuoro oOpa30BaUH.fI 'IaCTHlI B cOY,!l;apeHHHx UYKJIOUOB C aHTHuYRJIO

uaMH, rroJIY'leuo pemITHBHcTcHoe 0606rn;eHHe pa3JIHlJHLIX q,H3H'1eCI\HX 

COOTIIOmeUHH p,JIH peaKlIHii C rrOJIHpH30BalIuHMH lJaCTHn;aM.lL 06pa60T

Ka peaYJIbTaTOB 3KCHepHMeHTOB no HaY'IeUHIO B3aHMO,!l;eHCTBHH HyKJIO

HOB IIpH 3HeprHH OHOJIO 9 rae rrOKa3aJIa, 'ITO HaOJIIOp,aeTCH 3aMeTHoe 

OTKJIOHeUHe OT CTaTHCTHlJeCIWH TeopHH <DepMH B yrJIOBhlX paCIlpe

,!l;eJIeHH.fIX, HMrrYJIbCHHX crreKTpax H T. p,., B ocooeHlIOCTH ,!l;JIH C06H

THH C MaJIbIM lJHCJIOM pOm,!l;alOIIl,HXCH lJaCTHn;. BhlJIO rrOKaaaHO TaHllie, 

'ITO ::ITO paCXOiKp,eHHe MomHO yCTpauHTb y'leTOM nepHq,epH'1eCI\HX 

CTOJIKUOBeUHM. 

B JIa60paTopHlI pa3paOOTaHhl 3q,q,eKTHBHbIe MeTO,!l;bl BhllJHCJIeHHH 

CTaTHCTHlJeCKlIX BeCOB, ,!l;JIH HX paClJeTa C ycrrexoM rrpHMeII.fIeTCH TaKiKe 

MeTOp, MOUTe-Kap.'lo. BbIIIOJIUeU 06mHpHbIii n;lIKJI HCCJIep,OBaHHH 110 

CTaTHCTH"leCKOMY aHaJI1I3Y ual\emHOCTH rro.'lY'laeMoii B 3HcnepHMeUTe 

HIl"OpMan;lIlI H OnTHMaJIbUOMY rrJIaIIHpOBaHHIO rrpOBop,HMblX ,mcne

pHMeHTOB. 
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ala.IIIIIcnIITenlaHIa. Iii 
QeHTp 

OrpOMHoe KOJIH'IeCTBO HH(jI0pMaU;HH, nOJIy~aeMoii (jIHsHKaMH HS 

SKcnepHMenTa, 3a'laCTYIO TpeoyeT ;t:\JIH ee oopaOOTKH npHMeHeHHH 

cneJ~HaJIbnhlX MaTeMaTH'leCKHX H BhI'lHCJIHTeJIbHbIX MeTO;t:\OB. TaKHe 

me npOOJIeMhl CTOHT H nepe;t:\ TeopeTHKaMH npH BhIHOJIHeHHH MHorHX 

pa60T, B oco6eIIHOCTH CBH3aHHhlX C paC'leTaMH no CTaTHCTH'leCKHM 

MO;t:\eJIHM, C (jIa30BhlM aHaJIH30M, pemeHIIeM CHCTeM CJIOiKHhlX ypaBHe

HHH 'lHCJIeHHhlM MeTO;t:\OM H T. ;t:\. Bce :3TO, eCTeCTBeHHO, nOTpeOOBaJIO 

HpaKTH'leCKH C nepBhlX marOB opralIH3aU;HH HHCTHTyTa COS;t:\aHHH 

MaTeMaTH~eCKOH H Bhl'lHCJIHTeJIbHOH Oa3hl. TaKaH oa3a OhlJIa opra

lIH30BalIa B MaTeMaTH'leCKOM OT;t:\eJIe JIaoopaToplIlI TeOpeTH'leCKOH 

BnOCJIe;t:\CTBHH B CBHSH co SHa'lHTeJIblIhlM POCTOM OO'heMa 

OCHaru;eHHeM OT;t:\eJIa 3JIeKTpOHHO-Bbl'IHCJIHTeJIbHhlMH MamH

HaMH H pacmHpeHHeM pa60T no aB,oMaTHsaU;HH oopaooTKH )l;aHHhlx 

Ha ocnOBe oT;t:\eJIa OhlJI cOS)l;aH Bbl'lHCJIHTeJIbHbIH U;eHTp, paaBHTHe 

KOToporo lIpO)l;OJImaeTCH C Kam)l;hlM rO)l;OM. OCHoBHaH )l;eHTeJIbHOCTh 

BQ CBf13aHa C paspaoOTKOH MaTeMaTH'leCKHX MeTO)l;OB pemeHHH (jIlI

SH'leCKHX sa;t:\a~, nOCTaBJIenHbIX JIaOOpaTopHHMH OHHH, H B lIepByIO 

O'lepe)l;b 3a;t:\a'l lIO oopa60TKe 3KcnepHMelITaJIbHhlX )l;aHHhlx, H peaJI1I

aaU;HeH 3THX MeTO)l;OB Ha Bhl~HCJlHTeJIbHhlX MamHHax; C opranHsaI~HeH 
nporpaMMHpoBanHH Ha Bhl'lBCJIHTeJIblIhlX MamIIHax H paspa60TKoH 
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MeTO)l;OB aBTOMaTH'leCKOrO nporpaMMHpOBaHBH; C pemeBUeM: BamJD,IX 
TeXHH'leCKUX sa)l;a'l no aBToMaTHsaU;HH oopaooTKU 3KCnepUM:eBTaBb

HhlX )l;aHHhlX Ha Bhl'IHCJIHTeHbHhlX MamHHax. 3TB paooTLl BLTnOJIBIIlOT

CH B oT)l;eJIaX Bhl'IHCJIHTeJIbBOrO u;eBTpa - OT)l;eJIe Bhl'IHCJIBTe.JILHOii 
MaTeMaTBKB B OT)l;eJIe Bhl'IHCJIHTeJIbBOH TexBHKB. 

O)l;HB HS OCHOBHhlX THnOB 3KcnepHMeBTaJIbHhlX npH6opOB - pa3

JIII'lHhle nYShlpbKOBhle KaMephl. OHB n03BOJIHIOT nOJIy-qaTL coTHII 

TbICH'I (jIoTorpa(jlHH, na KOTOPhlX 3a(jlHKcHpoBaHhl CJIe)l;hl COOhlTHii. 

BBe)l;eHHe aBTOMaTOB H no.nyaBToMaTOB YCKOPBJIO npou;ecc HSMepeHHS 

TpeKOB, HO )l;JIH nOCJIe;t:\YIOIu;ero BOCCTaBOBJIeHHS npOCTpaHCTBeHHOH 

KapTHHbI COOhlTHH, onpe)l;CJIeHIHI HMnYJIbCOB, Macc 'IaCTHU; TpeoyeTcs 

HaCTOJIbKO OOJIbmaH Bhl'InCJIHTeJIbHaH paOOTa, 'lTQ OHa BOSMomHa 

TO;IIbKO C nOMoru;bIO OhlCTpO)l;eHCTBYIO~HX 3JIeKTPOHnO-Bhl'lHCJIHTeJIb

IIhlX MamHH. ,[(JIH 3TOH U;ElJIH B OT;t:\eJIe Bhl'IHCJIHTeJIbHOH MaTeMaTHKH 

COCTaBJIeH PH)l; reOMeTpIftreCKHX H KHHeMaTH'leCImx. nporpaMM, no

SBOJIHIOru;HX onpe;t:\eJIHTb .IapaMeTphl npOHCme)l;I1IHX B KaMepe COOhl

-THH. Tpy.n;HoCTH, CBHsaHHhle C BBO.n;OM orpOMnoro 'IHCJIeHHOrO MaTe

pHaJIa, C KOHTpOJIeM BBO;t:\~~ H aaTpaTaMH OOJIbIlIOrO BpeMeHB Bhl'lHCJIH

TeJIbHOH MamHHhl Ha BBO;t:\ 6hlJIH peIlIeHhI OpraHII:mU;BeH npe)l;BapH

TeJIbHOrO npBeMa .n;aHHhlX H HX HaKOnJIeHlIH Ha MarHHTHOH JIeHTe 

C nOMoru;bIO BcnoMoraTem,HoH MamHHhl. 8Ta CHCTeMa nOSBOJIHJIa 

31Ia'IHTeJIbHO yBeJIH~HTb OO'heM oopaoaThlBaeMoro MaTepBaJIa. BBe)l;e

lIHe B reOMeTpH'leCKHe nporpaMMhl npe)l;JIOmeHHOro 3)l;eCb HOBoro 

MeTo.n;a onpe.n;eJIeHHH napaMeTpoB npocTpaHcTBeHHoH KPHBOll npHBeJIO 

K aHa~HTeJIbHoMy YMeHbmeHHIO nOrpeIITHOCTeH Bhl'IHCJIeHHH. PH)l; 

rrnOT'nAMM _ nAlmaooTaHHhlx B OT)l;eJIe, npe)l;HaaHa'leH .n;JIH H;t:\eHTH(jIH

C nOMoru;bIO npoBepKH BhlnOJIHenHH 3aKOHOB coxpa

neHlIH 3HeprHH, HMHYJIbCa B )l;pyrlIX B 3aBHCBMOCTH OT rrIHOTeahl 

o THne C06hlTHH. IIporpaMMhl npe.n;YCMaTpHBaIOT caMbre paaJIH'lHhle 

THnbI C06hlTlIH, B TOM ~HCJIe C y-qaCTlIeM He sa(jlHKcHpoBaHHhlX Ha nJIeH

Ke ~aCTlII~. 

3na'lHTeJIbHhlH 06'heM MaTepHaJIa, no.n;JIemaru;ero 06pa6oTKe B Bhl

~HCJIHTeJIbHOM u;eHTpe, nocTynaeT HS H3MepHTeJIbHOrO IWHTpa JIaoo

paTopHH HeHTpoHHOll (jIHSHKH. PemeHa BamHaH npOOJIeMa KaOeJIhHOll 

CBH3H :JTHX u;eHTpoB, npH'leM COCTaBJIennhlH s.n;ecb KOMnJIeKC nporpaMM 

n03BOJIHeT no xO)l;y 3KcnepHMeHTa npHHHMaTb IIH(jI0pMaU;HIO C pa3

JIH'lHbIX aHaJIHSaTOpoB JIHt1J nenocpe.n;cTBeHHo B onepaTHBHyIO na

MHTb BcnoMoraTeJIbHOH MaIITHHhI Bhl~HCJIBTeJIbHOrO u;eHTpa. 8TH 

nporpaMMhl KOHTPOJIHPYIOT pa60TY KaHaJIOB CBH3H H HaKanJIHBaIOT 

nepe)l;aBaeMyIO HH(jI0pMaU;HIO Ha MarHHTHhlX JIeHTax. OHH n03BOJIHIOT 

TaKfI,e BbIopaTb C MarHHTHhlX JIeIIT .n;aHIIhle, OTHoCH~HecH K JII060MY 

:JKCnepHMeHTY, H nepe)l;aTb HX )l;JIH JJ;aJIblIeHmell 06pa60TKH C nOMo~bIO 
Bhl~HCJIHTeJIblIOH MaIITHHhl. 

BamlIOH TeMOH B HCCJIeJJ;OBaIIHHx, pa3BHBaeMhlx B OT)l;eJIe Bhl'lHC

JIHTeJIblIOH MaTeMaTHKH, HBJIHeTCH npOOJIeMa MHlIHMH3aU;HH (jIYHK

U;HOlIaJIOB H (jIYHKU;HH MHorHX nepeMeHlIblx npH 00pa60TKe :JKCnepH

MeHTaJIblIhlX )l;aHHblx. Cy~ecTBeHHhlll ycnex B STOM HanpaBJIeHHH 

;t:\OCTHrHYT npH pemenHH sa)l;a'l (jIa30Boro aHaJIH3a .n;aHHhlX 0 HYKJIOH
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HYKJIOIIHOM paCCeHHHH. COBMeCTlIO C TeOpeTHKaMH 6hlJI pa3pa60TaH 

aJIropHTM AJIH MHHHMH3al~HH, pea.lIH30BaIIHbIll: B CTaHAapTHOll: rrpo.

rpaMMe AJIH BhlqHCJIHTeJIhHDH MaIIIHHhl. 8THMH pa6DTaMH B 3HaqH

TeJIhHDH CTerreHH D6ycJIOBJIeHhl YCIIeXH OI1.flI1. B tPa3DBo.M aIIa:lH3e. 

OAHO H3 60JIblIIHX HarrpaBJIeHHH pa60Thl BD; pelIIeHHe 3aAaq 

o ABHIIWHHH 3apml\eHHhlX qaCTH~ B rrepeMeHHhlx MarHHTHblX rrD;'IHX. 

81'0 paCqeThl ABHmeHHH qaCTH~ B YCKo.PHTeJIHX, nhlBDAa nyqKDB, 

paCqeThl, cnH3aHHhlC C YCTaHo.nKDll: npHOo.POB H MHmeHell: Ha nyqKaX 

YCKopHTeJIeH H APyr'He. 

CpeAH MeTOAon pelIIeHHH 3aAaq HAepHo.H tPH3HKH, C ycnexDM HC

no.JIh3yeMhlx 3ACCb, CJIeAyeT D1'MeTHT:Q TaK Ha3bIBaeMhle MeTo.Ahl MDHTe

KapJIo, T. c. MeTo.Ahl CTaTHCTHqeCKo.rO Mo.Ae.lIHPo.BaHHH tPH3HqCCKHX 

npD~eCCo.B. 8TH MeToAhl B HaCTo.H~ee BpeMH HCno.JIb3YIOTCH ADno.JIbHo. 

IIIHpDRQ. C HX nDMo.~bIO rrpo.H3BOAH'fCH paCqeThl MDAeJIeH pDmAeHHH 

qaCTH~, ABHmCHHH qaCTH~ B Be~ecTBe KaMepbI HJIH AeTeKTopa, DnpeAe

JIHIOTCH HapaMeTphl HCK01'OPhlX npo.m{THpyeMhlx 9KcrrepHMeHTaJIbHhlX 

YCTaHo.Bo.K H T. A. B BhlqHCJIHTeJIbHOM ~eHTpe c03AaHbI HPo.rpaMMbI 

CJIyqaHJ;IhlX qHCeJI, Heo.OXo.AHMhle Wffl HCHOJIb3o.naHHH <)To.ro MeTo.

Aa. Paapa6o.TaHbI npDrpaMMI>l, MOACJIHpyIO~He BHyTpHH.n;epHhle Kac

I{a.n;hl, pacrraAhl K-Me30Hon, MHo.meCTBeHHble Po.mAeHHH qaCTH~ H 

MHDfHe .n;pyrHe rrpo~ecchl. 

MaTeMaTHKH Bl>lqHCJIHTeJIbHo.rD ~eHTpa BhlHo.JIHHJIH PHA paOo.T 

no. HCCJIe.n;o.BaHHIO cUHrYJIHprrhlX HHTerpaJIbHhlX ypaBHelmH, BD3H1l:

KaIO~Hx rrpH o.HJmaHHH B3aHMDAeHc1'BHH 9JIeMeHTapIIhlx qaCTH~ C rrD

MO~hIO AucnepcHDHHhlX Co.o.THOllIeHHH. OHH npeAJIOmHJIH pa3JIHqHI1W 

CrrDCo.Ohl qHCJIeHHo.rD pelIIeHHH 8THX ypaBHeHHH, a TaKme pellIeHHH 

npH6JIHfHeHHhlx ypaBHeHHH. PHA pa6DT 6hlJI nDcBH~eH HCCJIeADBaHHIO 

HeJIHHeHHhlX AHtPtPcpCH~HaJIbHhlX ypaBHeHHH H CHCTCM 8THX ypaBHe

qaCTD BCTpeqaIO~UXCH B 3aAaqaX n3aHMo..n;eHcTBHH 9JIeMeHTap

HhlX qaCT~ H B TeDpHH HApa. 

BDJIblIIaH H pa3BeTBJIeHHaH TeMa - paCqeThl CBo.HCTB CHJIbHOAe

tPDpMHpOBaHHblx HAcP Ha DCHo.Be cBepxTeKyqeH Mo.AeJIH, pa3pauo

TaHHDH B JIT¢I. B pa6o.TC HaA 8TOH TOMo.H npHHHMaJIH yqaCTHe yqeHhle 

H3 qexOCJIDBaHHH, ITo.JIhIIIH, PYMhlHHH, ,1J;aHHH, CDBeTCKo.rO CDI03a. 
Pa3pa6DTaH KDMIIJIeKC HPo.rpaMM AJIH paCqeTo.B C nDMO~bIO :'!TDH 
Mo.ACJIH Ha BhlqHCJIHTeJIbHhlX MalIIHnax. 

,1J;JIH YCKo.peHHH H DUJIerqenHH npD~ecca CDCTaBJIeHHH HeD6xoAH

MhlX npDrpaMM 6DJIblIIOe 3HaqeHHe HMeIOT cTaHAapTHhle HpDrpaMMhl. 

C03AaHIiaH 31WCb 6DJIblIIaH 6HOJIHDTeKa TaHHX nporpaMM rr03BOJIHeT 

npHMeHHTb HpH pClIIeHHH caMhlX pa3JIHqHhlX 3aAaq YiRe rDTDBhle 

npDBepcHHhle aJIrOpHTMhl C MHHHMaJIhHhlMH 3aTpaTaMH BpeMeHH Ha HX 

no.AHJIIOqCHHe. 8TH rrporpaMMhl DqeHb 8tPtPeKTHBHhI, o.UH YCIIelIIHD 

HCIIDJIh3YIOTCH He To.JIbKD B OI1.flI1., lID H B APyrHx HHCTHTYTax. 

B BD; UbJJIa COCTaBJIeHa TaKme IIpDrpaMMHpyIO~aH IIporpaMMa, 

C no.Mo.~bIO KOTo.Po.:H TPYA lID CDCTaBJIeHHIO IIporpaMM AJIH BI,IqHCJIe

HHH pHAa c.lIDmHhlX H rpDMD3AKHX tPDPMYJI 6hlJI no.3JImI\OH Ha Bbl

qHCJIHTeJIbHYIO MaIIIHHY. Cy~ecTBeHllhlM 9TanDM B AeJIe o.6JIerqeHHH 

Co.CTaBJIeHHH IIpDrpaMM OhlJID BBeAeHHe TpanCJIHTOpa C H3bIRa AJIfOJI 
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Ha H3hlK MalIIHH BblqHCJIliTe,JIbHorD ~eHTpa. Cy~ecTBeHHo. 6DJIee 

rrpDcTDH H3hlK AJIfOJI nD3BDJIHOT paCmHpHTb Kpyr JIH~, Ko.TDpllle 

MDryT pelIIaTh CBo.H 3aAa~H oe3 rroCpeAHHqeCTBa rrpDrpaMMHCTDB. 

OTAeJI BhlqHCJIHTeJIbHD:H TeXHHKH BD; DCHa~eH HeCKDJIbKHMH 

[)JIeI{TPo.HHo.-BhlqHCJIHTeJIbHbIMH MaIIIHHaMH. Co.TPYAHHKH DTAeJIa y.n;e

JIHIOT MHo.ro. BHHMaHHH MDAepHH3al1,HH BhlllHCJIHTeJIbHDH TeXHHKH, 

paCIIIHpeUHIO BD3MDmHDCTe:H ee npHMeHeHHH. OCDuDe 3HaqeHHe npH

AaeTCH pa3paoDTKe npHMhlX AnycTDpDHHHX cBH3eH BI,IqHCJIHTeJIbHhlX 

MalIIHn C tPH3H'leCKHMH YCTaHDBKaMH, nD3BDJIHIO~HX KOHTPo.JIHpDBaTb 

npD~ecc tPH3H'leCKHX H3MepeHHM H Bhll:t;aBaTh HHtPDpMa~HIO 0 ImqeCTBe 

H3MepeHH:H H neo.6xOAHMhlX napaMoTpax. 

BhlllHCJIHTe.'lbHhlH ~eHTp OI1..HI1. nDMepmHBaeT MHDrDllHCJIeHHhle 

MemAYHapo.AHhle CBH3H C tPH3H'leCKHMH HHCTHTYTaMH CTpaH yqaCT

HH~ HHCTHTYTa, BbI'lHCJIHTeJIbHbIMH ~eHTpaMH 9THX CTpan, a TaKiI\e 

C nhlqHCJIHTOJIbHhlM DTAOJIOM D;EPHa. 8TD CDBMOCTHhle pa6DThl no. 

COCTaBJIeHmO rrpo.rpaMM Dopa6DTKH ,mcrrcpHMeHTaJIhHhlX .n;aHHhlX, 

o.6cym.n;eHHe MeTOAHKH D6pa6DTKH, CDCTaBJICHHO CTaIIAapTHhlX rrpo.

rpaMM, BhIrrDJIHeHHe KOHKpeTHhlx paclleTDB Ha MalIIHHaX nD; rro. 3a

HBKaM HHCTHTYTo.B CTpaH-yllacTHH~ H .n;pyrHo paoDThl. 

•Co.BpeMeHHaH tPH3H'leCKaH TeDpHH rrpeA'hHnJIHeT K :mcnepHMeHTa-

TopaM DlleHh BhICOKHe TpeoDBaHHH. B 6D.lIhIIIHHCTBe CJIYllacB DAnorD 

JIHmh KalleCTBeHnDro DrrHcaHHH HBJIeHHH cerDAHH y:m:e HeADCTaTOqnD, 

HeDoxD.n;HMhI Ko.JIH'leCTBeHIIhle cBCAeHHH, IIpHqeM llaCTD 8TH CBeAeHHH 

Ao.JImHhl OhlTh DlleHb TDllHhIMH. 8TO TpeoyeT T~aTeJIhHOrO H3YllOHHH 

HBJIeHH:H, TpooyeT p03Koro YBOJIHllOHHH CTaTHCTHlleCKorD MaTepHaJIa. 

lIo.cTaHo.BKa HCCJIeAo.BaHHH CJIDmHhlX H peAKHX rrpO~CCCDB CBH3aHa 

HO To.JIhHO C rrpHMeHeHHeM TDHKO:H, llYBCTBHTCJIhHD:H annapaTyphl, 

HD H CO 3HallHTeJIhHhlM POCTOM HHtPDpMa~HH, H3BJICKaeMDll: H3 ,)KcrrO

pH1.mHTa. OOpa6o.TaTh TaKOH ODJIblIIDH 8HcrrepHMCIITaJIhHhIH MaTe

pHaJI yqeHhIM rro.A CHJIY JIHlIIb C rrOMD~hIO MaIIIHH, npH'lOM MalIIHII 

BhlCOKOrrpo.H3BDAHTeJIbHhlX. IT08TOMY D.n;UHM H3 BallmOHlIIHX BorrpD

COB AJIH tPH3HKo.B RHJIHeTCH BDnpo.C aBTDMaTH'lCCKD:H DopaOOTKH 

HHtPo.PMa~HH, rro.JIyqaeMO:H B o.rrhlTe CaMhlMH pa3JIHqHhlMH MeTDAaMH: 

C rrDMD~hIO TpeKo.BbIX KaMCp, rDAOCKDrrH'leCKHX CHCTOM ClleT'lHKOB, 

MHDrOKaHaJIbHhlX aHaJIH3aTOpOB H T. A. 

B 06'heAHHOHHOM HHCTHTYTO H/WPHhIX HCCJIOAo.BaHHi 8TOll: rrpo

UJIeMe YAeJIHeTCH 6o.JIblIIo.e BHHMaHHe. B JIaUo.paTOpHHx H BhI'lHC.'lH

TeJIbHDM ~eHTpe HHcTHTyTa OhlJIH pa3paoDTaHhI rrDJIyaBTDMaTHllecKHe H 

aBTOMaTH'leCKHe YCTaHoBKH AJIH Dopa60TKH KaMopHblX CHHMKOB, 

pa3JIH'lllhle aHaJIH3HpyroID;He CHCTeMhI, CHCTOMhI rraMHTH pa3Hhlx TH

rrDB, BBDAHhIe H BhIBo.AHhle YCTpDll:CTBa AJIH MHorHX YCTaHOBo.K, a TaH

me AJIH BhI'lHCJIHTeJIbHhIX MalIIHH. C03AaHHe 8THX npHoopoB H YCTa

HDBDK crrDc06CTBDBaJIO ycrrelIIHoMY BhInDJIHeHHIO B HHCTHTYTO ~eJIOl'D 

pH.n;a BalImhlX HCCJIeADBaHHH, DDHcaHHhlX BhllIIe. 

OAHaKD Tpe60BaHHH K aBTDMaTH3a~HH 9KcrrepHMeHTa pacTyT He

D6hI'lall:Ho. 6hlCTpO. CeroAHH YlleHhlX He MomeT YAOBJIeTBOpHTh TO., 

273 

http:CDBeTCKo.rO
http:qHCJIeHHo.rD
http:Bl>lqHCJIHTeJIbHo.rD
http:CTaTHCTHqeCKo.rO


'ITO OH1il IIMeJIH em;e B'lepa. OCOOeHHO OCTpO CTOHT 3TOT BOnpOC npM 

06pa60TKe ));aHHbIX, nOJIY'leHHbIX C nOMOm;bIO pa3JIH'lHbIX TpeKOBbIX 

KaMep. ECJIH em;e He));aBnO ));JI.I1 npOBe));eml.l1 HCCJIe));OBanH.I1, HanpHMep 

C nOMOm;bIO nY3bIpbKOBOH KaMepbI, ));OCTaTO'lnO 6bIJIO o6pa6oTaTb 

neCKOJIbKO TbIC.I1'l CHHMKOB, C));eJIaHHbIX B KaMepe, TO YPOBeHh ce

rO));HmTIHerO 3KCnepHMeHTa Tpe6yeT nOJIY'leHH.I1 ));eC.I1TKOB H ));ame COTeH 

TbIC.I1'l 1}l0TorpaqlHH. HaH60JIee llHTepeCHbIe OnbITbI, KOTOpbIe yme 

rOTOB.I1TC.I1 Y'leHbIMH, nOTpe6YIOT 06pa60TKll MllJIJIllOHOB l}loTorpal}lllH. 

Texmma MOm;HbIX COBpeMeHHbIX YClWpllTeJIeH II nY3bIpbKOBbIX KaMep 

MOmeT 06eCne'lllTb nOJIY'leHHe TIl,KorO OrpOMHOrO 06'.&eMa imCnepH

MeHTaJIbHOrO MaTepllaJIa. Ho, nOmaJIYH, BnepBbIe I}lH3HKlI CTOJIIiHY

JIHCb C HeB03MOmHOCTbIO o6pa6oTaTb B pa3YMHbIe CpOKll ));ame C 

nOMOm;bIO HMeIOm;llXC.I1 Cpe));CTB aBTOMaTH3aQllll TOT MaTepHaJI, KOTO

PbIH OHll B COCTOHHll:O: nOJIY'lHTh. PemeHlIIO 3TOH 3a));a'lH Y'leHbIe, Be

));yIIJ;He HCCJIe));OBaHlIH B 06JIaCTll BbICOKllX 3HeprllH, npll));aIOT nepBO

CTeneHHOe 3na'leHHe. 

B 06'.&e)l;:HHeHnO¥ llHCTllTYTe .I1));epHbIX HCCJIe));OBaHHH Be));YTC.I1 

pa60TbI no C03));aHlIIO HOBbIX, 3Ha'lHTeJIbHO 60JIee npOH3BO));HTeJIbHbIX 

aBTOMaTOB, 60JIee CJIOmnbIX aHa;rrH3Hpyrom;HX YCTPOHCTB, HaKonM

TeJIbHbIX CHCTeM HmpopMaQHll 60,)lbmOH eMKOCTH. Bo Bcex JIa6opa

TOPll.I1X C03));aIOTC.I1 H3MepHTeJIbHbIe :u;eHTpbI ));JI.I1 aBTOMaTll3HpOBaHHOH 

06pa60TIm pe3YJIbTaTOB cmCnepHMeHTa. EOJIbmOe 3Ha'leHHe npHp;aeTC.I1 

pa3BHTHIO HenOCpe));CTBeHHbIX CB.I13eH aBTOMaTH'leCKHX CHCTeM npe));

BapHTeJIbHOH 06pa6oTKH ));aHHbIX C 3JIeKTpOHHO-BbI'lHCJIHTeJIbHbIMH 

MamHHaMH, KOHTPOJIIO BBO));a ));aHHbIX B MamHHbI H yCTaHOlmeHIDO 06

paTnbIX CB.I13eii: BbI'lHCJIHTeJIbHbIX MamHH C H3MepHTeJIbHbIMH :u;eHTpa

MH o6pa3Ho rOBOp.l1, pa3B1ilTlIIO nerrocpep;CTBeHHbIx CB.I13eii: 3Kcrre

pHMeHTa C BbI'lHCJIHTeJIbHbIMll MamHHaMH. IIepcrreKTHBHoH 3ap;a'Ieii: 

HBJI.I1eTC.I1 CBH3b BbI'IHCJIHTeJIbHoro:u;eHTpa C HMeIOm;HMHC.I1 H coap;a

BaeMbIMH H3MepHTeJIbHbIMH :u;eHTpaMH JIa60paTopHii:, C03p;aHHe ep;HHoii: 

BbI'lHCJIHTeJIbHoii: CHCTeMbI. 
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