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UEJU1 11 3A11A LJH OB 'bEllHHEHHOfO 11HCTI1TYT A 

HllEPH~X 11CCnEllOBAHI1A 

0o'b8,lliiH8HHb!l1: IIHCTIITYT SILl8pHbiX IICCJl8.llOB8RHff HM88T CB08l'i: U8Jlb10! 

ooecne"!8RH8 COBM8CTHC•rO npOB8,ll8HHSI TeopeTH'i:8CKHX H 8KCnepHM8HT8JlbHbi.X 

HCCJt8.llOB8HHl1: B oonaCTH Sl,({8f•ROfi: <f!H3HKII yq:eJ{biMH rocy.uapCTB - 'IJlQHOB 11HCTHTyTa; 

coaell:cTsn:e paasn:THIO st.uepaofi <fln:aBKH B rocy.napcTsax - qneaa.x HacTHTyTa 

nyTeM OOMeHa OfihiTOM H .llO•::TH>K8HHSIMH B T80p8TH1f8CKHX H SIKCnepHMeHT8JlbHbiX 

n:ccne.uoaaan:srx; 

UO.rtLl8p>K8HH9 CBSI3H C 3 'iHHTepeCOBaHHbiMH H8UHOH8JlbHbiMH H MQ>K.rtyHapo.rtHbiMJI 

aayqao-BccneaoaaTenbCKHMH H apyrn:MH opraaHaaun:RMH a .uene paaBHTHsr sraepaon 

<f!H3HKH H H3biCK8HHSI HOBbiX 303MO>KHOCTeti: MHpHoro UpHM8HQHHSI aTOMH01l: 8Heprn:n:; 

CO.rtefiCTBHe BCQCTOpOHHHMY pa3BHTHIO TBOp'!8CKHX CUOCOOHOCTeft Hay1fHO-HCCne

.rtOB8T8JlbCKHX Ka,llpOB rocyaapCTB - 1fn8HOB 11HCTHTyTa. 

Bceii CBoefi aesrTenbHOeTbiO 11HCTHTYT oy.ueT coael1:cTBOB8Tb HCfiOJlb30B8HHIO 

sraepaoA aaepriiH TOJlbKO an!I MHpHbiX uene:A aa onaro acero qenoBelfeCTBa. 

YcTaB OHRH, 'rnaaa VII 



JlAEOPATOPHH l1 OCHOBHbiE YCTAHOBKH OE'bE.UHHEHHOfO 

HHCTHTYTA .H.LIEPHbiX HCCJ1E.LIOBAHHI1 

JlaoopaTOQIHI BbiCOKHX aaeprHiL 

Cuaxpo¢aaoTpoa ~ng ycKopeaa£ npoToaoB n~ aaeprHH 10 faa 

Jla6opaTOpl!9 RUePHhiX TIQOOJleM 

CuaxponnKnoTpoa .z:wg ycKopeaug npoToHoB 110 aaeprnu 680 MaB 

Jla6ortaTopng RnepabiX peaKnllJt 

ilFIKJlOTpOHbl llM ycKopeHFI9 MHoroaapR.rtHbiX HOHOB 

Jla6op8TOQH9 H91!:TpOHHOt!: dJH3HIQ!. 

l1MrrynhcHbi1l: peaKTop aa OhiCTphiX aet!:Tpoaax 

Jla6opaTopug TeopeTuqecKot!: dJll~ 

Jla6opaTOQH9 BblqFICJlHTeJlhHOll T8XHHKH H 8BTOM8TH38UHH 

5 aneKTpOHHO-BhlqHCJlHTeJlhHhlX M8lliHH 



Pee. 1. B 1888 ro.ay ecnonnenocb 10 ner co J(HH oprBHH3BUHH 06'be.aenenno
ro HHCTHTYTB H.aepHbiX HCCn e.aoBBHHil. 3ToMy I06HneiO 6billO I10CBHIIIe
HO ropJKecrBennoe. 3Bce.aBHHe KoMrrrerB nonnoMor:rHbiX npe.acrBBHTe

neil I1p8BHTellbCTB rocy.aBpCTB~r:rneHOBOHHH. 
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Bse,ll;eHHe 

B Ul66 l"'O.IlY neHTenhHOCTh I1acTHTyTa pasaa:BaHaCh a cooTBeTcTBHH c rrna

HaMH, yTaep:>K.Il9HHhiMH YqeHbiM coaeToM H KoMHTeToiv: rronHOMOqJlbiX rrpencTaBHTe

nen. 

Ha CBHXPOUHKnOTpOHe Jla6opaTOpHH 51.1l9pHbiX rrpo6x:eM aan6onee B8:>KHbi9 pe3ynh

Ta'I'bi IIOJiyqeHbi B CHCT9MaTa:qeCKHX HCCJI9.1lOBaHHHX :338HMO.IlefiCTBHSl HyKnOHOB C 

HyKJIOH8MH. B 1966 ro.lly IIpOBO.IlHnHCb H3Mep9HHH KOppemiilHH nOJISipH38UHfi BO B38-

HMO.Il9fiCTBHSIX non51pH3oBaHHhiX npoToaoa. B aTofi o6Jl8 CTH aHeprHfi H3MepeaHSI rrpo

aeneab! anepabre, rronyqeHHbre na.HHbre noaToMy 51Bn51ro'~c51 yHHKaJihHbiMH. B pesynh

TaTe 9'I'HX HCCne.llOBaHHit C.llenaHbi B8:>KHbi9 3aKnroqeHHf. 0 Sl.ll9pHbiX CHnax. Y CT8HOB

Jl9H01 ~TO B p8CC9S!HHH npOTOHOB Ha IIpOTOHaX B 9TOfi OOJiaCTH 9Hepr~fi rnaBHYIO 

pont:. HrpaiOT cnH.H-op6HT8JlbHbi9 CliJlbi H KOM6HH8UHSI Il'~HTpanbHbiX H T9H30pHbiX CHn, 

Bonae Toro, 6naronapS1 rny6oKoMy aaammy naHHhiX B IIIHpoxoM HHTepaane aaeprn:lt 

(66-630) M a a y.uanoch BbHICHHTh cTpyKTypy aMnnHT )".llbi pacce51HHSI, g;amrromefic5I 

OCHOBHOfi XapaKT9pHCTHKOfi HHT9HCHBHOCTH SI.Il9pHbiX :HJI, 

ITponon:>KanHCb pa6oTbi no !f>asoBoMy aaanusy pac,:::e5IHHSI ayKnoaoB aa ayxnoaax 

H HCCJle.llOB8HHSI npOU9CCOB pO:>K.Il9HH5I M930HOB B ae:liTpOH-IIpOTOHHbiX CTOnKHOB9HH51X, 

B pesynbTaTe KponOTJIHBOl"'O BCCn9.1lOB8HHSI 38XBaTa OTpBU8'I'9JlhHbiX ITHOHOB 

S!.llp8MB yrnepona H KHCJIOpO.Ila B lPOT09MynhCBH ObiJIO Ha:lineao IIpHMOe .llOK838Tenb

CTBO o6pasoaaaB51 aoaoro Hnpa ren1l51-8, cymecTaoaaJIHe xoToporo 6brno npencKa

saao eme a 1960 l"'ony coaeTCKBMH !f>nsBKaMH. Hnpo rnnHH-8 6brno saperHcTpHpoaa

ao no H80JIIO.Il9HHIO XOpOIIIO H3B9CTHbiX MOJIOTK006pa3flb!X Cn9.1lOB1 B03HHK8IOIIIHX B 

MeCTe 38XB8T8 nHOHOB 5I.Ilp8MHo 
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HoBbie HHTepecanre n.HIHbie 6wm nony'l:eHbi TB.K:>Ke B nccne.rwBaana:x cna6nrx 

aJieKTpOMB.I'IIHTRbiX UpOU9CC:OB R MlO-M930MOJI9KymipHbiX nepeXO):(OB, 

Pa60Tbi B o6nacTB SI,~epaoii crreKTpocKoiiBB H pannoxnM;nH BbiiiOllHSilOTCSI no 

cornacoBBaHofi rrporpaMMe rpyrrnaMH BynarremTa, lle6peueaa, KpaxoBa, BapmaBbl, 

flro6n:aaa, llpeaneaa, flpara, ByxapecTa, Coqmn, MocKBbi1 fle.Einarpana, TamKe.EITa, 

AnMa-ATbl H np. Bnaronarg cymecTB9H..EIOMy ynylJmeJU{lO OC.Eiarne.EIHSI naoopaTOpHH 

OCHOBHbiM H BCilOMOI'B.TenbHbiM OOOpy):(OBSHHeM, B 1966 rony B CTp8Hbi -

y'l:acTHHUbi O¥UII1 6nrno oTrrpeBne.ao 80 IIOCbiJIOK- KOHTeiiaepoB c paanH'l:.!IbiMH panno-

8KTIIBHblMH rrperrapaTaMH ITOBbiiiie.EIHOii aKTHBHOCTH, 

B IICTeKIIIeM rony 6nrna oTKpbrTa TOHKaSI cTpyKTypa B cneKTpe anh¢a-'l:acTBU 

npH pacrrane nHcrrpoaHSI n ra.~ommu. Cpenn KopoTx:o:l!aiBymn:x naoTorroB a:nep pemn11 

onoBa H pTyTli 6nmo OTKPbiTC• TBK:>Ke neBSITh HOBhiX n:aoTorroB c MaJibiMli BpeMeaaMH 

:>KB3Hli, 

B naoopaTOpliH SI):(epaux peaKUHii 3aBepiiie.Bbl HCCJI9):(0BB.HliH pa):(ROB.KTHBS:biX 

c:soiicTB uenoro psrlll:l li30TC•IIoB afi.HmTefi.l!liH, cpepMHsr H aneMe.HTa 102. EcJm B 

HCCJI9):(0B8.11HHX CBOiiCTB ll30'IOUOB cpepMHSI .EI80JII0):(89TC$1 XOpomee cornac:a:e ):(B.S:S:biX1 

rrony'l:eHHniX B O¥HH11 c pea:y JibTaTaMn, rrony'l:e.EIHbiMH B BepKJIH ( CIIJA), To .uaHHbie 

flffp no H30TonaM aneMeHTE 102 HaXO):(llJIHCb B npOTHBOp9'l:Rll C TeopeTH'l:9CKRMH 
254 

OUe.IIK8MH 1 OCHOBB..II.IIbiMR HE ):(B..II.IIblX nO H30T01Iy 102 1 CllllT93HpOBB.HHOMY B 
254 

BepKnH. B lly6ae B 1964-65 r.r. obUlo ycTaao:sneao, '!:TO e:sol!:cTBa RaoTona 102 

cRJih.EIO oTJIJl'taroTcsr OT c:so1l:cTB1 yKaaa.EI.BbiX KanncpopHHficKoA rpynnoA. B 1966 rony 

obmH rrpoaeneHbi onbiTbi no 6onee neTanhHOMy nccneno:saaHro aToro Hao

Tona 102-ro aneMeaTa, BKJI!O'l:asr crroaTaaaoe ..ueneHHe. YcTaao:eneao, '!:TO apeMH 

ero :>KH3RH He 3, a 70 C9K1 a JIB. ..llOJilO CnOHTaHJIOI'O neneHliSI npRXO):IHTC!I s:e 30%1 

a Bcero O,Of30k>. B na6opaTOJIHH TrnaTenhno 6nmH Rccneno:sanbr cBoficTBa H npyrRX 

H30TOnOB 102-I'O SJI9M9HT8, B peayllbTB.Te STHX CJIO:>KHb!X HCCJie.llOBaHHft CTaJIO 
252 256 

SICH01 '!:TO Rli O):(HR H3 H30TOHOB 102-ro 91l9M9HT81 OT 102 ):10 102 1 IIO-BliJIH-

MOMy 1 .ae o6nanaeT c:sofl:C'rBE Mli aonro:>Kn:symeii aKTn:saocTR. 

B 1966 rony :snepBbie Hay'l:anliCh- XBMR'IeCKRa cBoficT:sa KYP'l:B.TOBHSI ( 104-1! 

aneMeaT) 1 a TaK:>Ke npo.uon:>KE nRch RccneJioBaHH51 no xnMHH 102-.ro aneMeaTa, ITony

'l:eHbi ROBbie !{8H.Bb!e1 JleOOXO):(l!Mbie ..ll1l5J pemeHHB BOUpOC8 0 CTpOeHHH CeJibMOI'O 

nepnoJia cncTeMbi Meaaenec~Ba. 

B RCTeKIIIeM roJiy ohm o6aapy:>Kea PSI!l aoBbiX .uen5IrnHxcH HSoMepoB. 3Tol rro

BHJIHMoMy, H30Mepbi K8JIRcpOplllll'!-246, aMepHUHSI:-234 H aMepHUHSI-232, flpH H3y'l:eHHH 
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CBO~CTB .o:pyrux uaoMepoB oco6oe BHHMas:a:e y.o:erumocb c npe.o:enes:a:ro ssepr:a::a: :a: cnu

sa ypoBHe~ :a:aoMepoB, pa6oTbi Ben:a:c&. B coTpy.o:s:a:"'eCTBe c HscT:U:TyToM aToMsoa <jlu

a:a:KB B ByxapecTe. 

npo.o:on:manHCh HCC.719AOB8BHSI CBOi!:CTB UpOTOHHblX H3.7IY'I8T9.718~ :U: M8X8HH3M8 

B38HM0.0:9ftCTBHSI TSl:lK9.7I:blX HOSOB C Sl..O:p8MH, BK.7Il0"18Sl Sliln9HHe .O:BOi!:Horo H TpO~HOrO 

.o:eneHHSl TSl:lK9.7IbiX SI.O:ep. B:binH nony"'&Sbl HOBbie HHTepe<:Hbi& peaynbT8Tbi. 

Bon&.mo~ KoMnnexc pa6oT Bblllonaea n:o H.O:epaoi!: cnexTpocxon:a::a: a peaKIIHSIX c 

o6pa30B8HH9M KynoHOBCKH Boa6y:m..o:eHSbiX COCTOSIHHi!: H Het1TpOHO.O:e$HIIHTHbiX SI.O:ep. 

B pesyn&.TaTe sTHX uccne..o:oaasl!A 6bmH c.o:enakbi HOBbit! BbiBO.O:bi o n:pupone Ityno

soBcitu B036y:lKA9HHblX COCTOSIH:U:~ H o6aapy:meS:bl HOBbie aefi'rpOHOne<jJHIIHTHbie H30M9p:bl 

H H3Y"'9Hbl HX CBO~CTBa. 

HcTeitm:a:a ron 6bm nnH na6opaTopHH BbiCOitHX saepr:a::a ro.o:oM saaepmeJmSI psr

na O'leH& aa:mBbiX uccne.o:oaas:a:~. 3necb aaxos"!eS:bi onbiTbi no ynpyroMy pacceHsmo 

OTp:U:II8T9.7I&SbiX IIHOHOB npOTOS:8MH H8 M8.7Ibi8 yrnbi. 3JtCilepHM9HT8JIJ»Hbi9 naHHbi& 0 

B&Dl&CTB&-SHOA t{SCTH 8MU.7IHTynbi ynpyroro paCC8SIHHSl C•TpHII8T9.7IbBblX IlHOSOB npo

TOH8MH1 onpeneneHHbie us HHTep<jlepeiiHH pacceHHHH sa ilnepsoM H Jtyno.a:oBCKOM no

MX, ox:asanHcb xopomo cornacyromHMHCfl c pac"!aTaM:a:, E hmon.a:eHHbiMH B na6opaTopuu 

T90p9TH"'9CKO~ <jJHSHKH sa OCHOB9 .O:HCilepCHOHHbiX COOTBOill&HHft. B o6nacTH sseprHA 

OT 2 no 7 rsB 9TH .0:8HHbl9 SlB.7ISllOTCfl 9.0:HHCTB9HHbiMH. 

YsJIK8.7IbHbie peaynhT8Tbi no pacceSIHHIO npoToHoB sa HeftTepHH nony'leHbi B 6o.7Ihmoa 

COBM9CTHO~ pa6oTe rpynn nB3 H <jJH3HKOB MHP, BHP, l{CCP H nPB. 3necb aa6pasa or

pOMH8Sl CT8THCTHK8 ( 30000'0 cnyqaeB ynpyroro paCC9SIHHSl) 1 U03B0.7IHBID81! nns Tpex 

3H8"19HH~ SHeprHB ( 2; 4; 10 rea) nony'IBTb Hane:mHbl8 peaynbT8T:bl. no peayn&T8'l'8.M 

pacceHaRH npoToaoB .a:a .o:e~Tposax oiiesesa aMnn:a:Tyna paccesaHSI npoTosa sa sea

Tpoae. 3KcnepHM9HT8.7IloHbi9 .0:8BHbl9 He npOTHBOp8'18T .O:HCnepCHOSHblM COOTHOill8HBSIM. 

C UOMODlblO C.7IO:lKBO~ 9.719KTpOBHOR: YCT8HOBKH1 BKlll0"1810Dl9A H9CK0.7IbKO HCitpo

BbiX K8Mep1 npH H3y'te.HH.H paCC9SlHHSI HA38.0: Il0.7IO:lKBT9TibHO 38pS!:lK&HB:blX 11J[0HOB C 

HMUy.7IbCOM Bblill8 2 rsB/c Bll9pBbi9 6bin8 H3Mepesa 38BB:CHMOCTb BepOSI'l'HOCTB STOI'O 

npoiiecca OT saeprHH na.o:aromHX "18C'l'BU H saR:.o:esa CTPYKTypa B BHA9 .O:BYX M8XCH

MYMOB1 KOTOpbl& COO'l'BeTcTBYIOT o6pa30B8HHIO ABYX 6apHOHH:blX peSOii&HCOB! 

~ (2420) u ~ (2840). 06sapy:mes:a:e STHX pesoaascoB nosaonuno onpe.o:e-

nHTh HX "!aTHOCTbt KOTopaSI OK838.718Cb UOliO:lKHT9.7IbHQA, 

Cpen:a: MHorux Hccne.o:oBaH.Ba panBaiiHOlUl:blX pacna.rtos pe3osa.a:coa, se HMerom:a:T. 

8.719KTpH'I9CKOro 38pSina, ItOTOp:ble Bblfi0.7IH9Hbl B na6opa1·0pHB M9T0.0:8MB 8.719KTpOHBKB 
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H C IIOMOIIU:>IO ltCSHOHOBOH E IIpOIIB.HOBOH IIY3blpbKOBhiX KB.Mep, CJiet:tyeT OTM9THTb 

):{OK83B.TeJ:bCTBO IIpSIMhiMH H~IMepeHHHMH paCIIB.LlOB STB.,..Me30H8 HB. 2 raMMB.-KBB.HTB.1 

H3MepeaHe BepoSITaocTH pac rrana oMera -Meaoaa aa rroaHTpoa H anexTpoa. 

Hay'Ie1lae penxRx :eRno:e pacrranoa aecTaoHllbHhrx ae:H:TpanhHhrx Me3oao:e nano 

JI0Bhl9 IIOJlTBepmJl9HHSI CIIpB.ES):{llHBOCTH OAJIOrO H3 BH)lOB CHMM9TpHH SlleMeHTapHbiX 

'IB.CT:Hll - CP-Ha:eapnaHTRocrn H ycTaao:enno pstJl HOBhiX <PaxTopo:e. B 'IB.CTHocTH~ 

:enepBbi& H3 ax:crrepHMSHTB.JU•HhiX .QB.HHbiX OUSRSH C LlOCTOBepHOCThiO 95% SllSKTp0-

0 
MarHHTHhiH paaMep K -Me3(•Ha, oxaaa:emHfi:Cst Mea:&me qeM 2~6 ¢epMH. 

Ha nyq:Kax HMrrym.cgoro peaKTopa Jla6opaTopnn ae:lfTpOHHOH <PnaHKH BbiiionaeHhr 

HCCll9.t:lOBB.HJII9 C IIOllSipH30B8[HhlMH MHill9HSIMH C HCIIOllb30B8HHeM paapaoOTB.HHoro 

B naoopaTOPHH MeTO.QB. IIOnSipH3B.IlHH HSHTPOHOB rrpOJIYCKB.liHSM qepe3 IIOnSipH30BB.H

HYJO rrpO'l'OHliYIO MHillSHh. noHhiillSHHS IIOllHpH38UHH rryqKa He:lfTpOHOB ):{0 70% H ynyq

lliSHH9 paapemaromefl: cnoco6&oCTH aefiTporuroro cneKTpoMeTpa no :epeMaHH nponeTa 

II03BOllHllO orrpenenHTb CIIHHhl OK(>llO ):{SCSITltB. HSHTpOHHhlX peaoHB.HCOB romaMHSI-165 

:e o6nacTH aHeprn:H: ae:H:TpoHo:e 50 +- 150 a:e. 3x:cnepRMeHThr rro paccesumro rromrpn

ao:eaHHhiX HeHTpOHOB HB. IIOJIHpH30BB.HHhiX ne:i1:TpOH8X .llBllH B03MO)KHOCTb BhiOpBTb 

IIpB.BHllbHhiH BBpHBHT OIIHCB.HffH rrponecca pacceSIHHSI. 3TOT pe3yllbTB.T cymeCTBeHeH 

.lll!SI paara):{KH SI):{epHOH IIpOO<ISMbl Tpex Ten H HBllSieTCSI yHHKB.llbHhiM. 

BnepBhle rrpo:eeneHhr H•~cnet:to:eaa:nst Tpy.nao aa6mo.naeMo:i1: peaKrrRR aa peao

a:aa:cHhlX HSHTpOHB.X. 3TO HOE·OS SIBllSHHS - paella):{ pe3ol!aHCHhlX COCTOHHiiti: - OTKpbi

BB.eT aaTepecahle :eoaMO*Ho•::Ta aay-qeau aTOMHhrX srnep. K aac'rostmeMy :epeMeHH 

rrpoBe):{SHhl H3MepeHHH BSpOSITHOCTH TB.KOH peaKUHH ):{JISI SCTSCTBeHHOH CMSCH H30TOITOB 

CB.MB.pHSI H H90):{HM81 a TaKJK9 ):{liS! paaneneHHhiX H30TOIIOB HSOilHMB-143 H ReOJlHMa-145. 

nonyqeHbi 3HaqeHHH a.llb¢8-lliEpRH 6onee ):{BB..llUaTH peaoaaacoB. 

Hccnet:to:eaRHSI yrnoBhlX pacrrpeneneaHH: yrrpyroro pacceHHHH ae:H:Tpoao:e aa Ma-

llbre yrnhr aa Ht:tpax :ebmona:eJibl :e a:enayqeBHoti: oonacTH aaeprHfi: 0,1 +- 25 xa:e. Han .. 

6onee TlliB.TSJibHO OblllH IIpOBe.QeHbi Il3MepeHB:SI Ha CBHHU8. 0CHOBHQH uenhlO STHX 

H3Mepeanti: Ohin IIOHCK ):{allbHOlt&HCTBYIOlliHX CJ!JI B38HMOltSHCTBHSI MS)KJ:tY aeATpOHOM 

H Ht:tpOM n, npeJKJ:te :ecero, liKlla.Qa aneKTpoMara:uTaoro :eaanMone:H:cTBHH, o6ycno:e

neaaoro anexTpH'!ecxoA nonsrpRayeMocThro a:efi:Tpoaa. Co:eMecTHbr:H: aa:anHa peaynh

TaTo:B aT:HX H3MepeHHA H B.M ~pHKaHCKHX ltB.HHbiX ltl!SI OOMCTH oonee BhiCOKHX saep

rRH II03BOJIHll cymecTB8HHO y-nyqrun-rq OUSHKY Koa¢¢HilH9H'r8 IIOJIS!pH3YE!MOCTH aeA-

TpoHa. 
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nponon:lKaJmcb. uccnenosaauSI xoaneacuposaaabr:t cpen srnepahiMH MeTonaMH. 

Ha anexTpocTaTH'IecxoM reaepaTope snepBbie u:3Mepeaa nonSipusanuSI npoTo

HOB B peaxnuu C 
12 + He 

8 
.. N 

14 + p 

OnaHM ua ocaoBHhlX aanpasneau~ paooT TeopeTEKOB HacTuTyTa SIBnSieTcSI uay

qeaue cso~CTB CHMMeTpHH aneMeH'rapabrx qacTun. Ba.>Kabre peayn&TaTbi ObinH nony-

'l&Hbr B uccnenosaauSix no penSITl!;BHCTCKoMy o5o5meamo rpynn s u ( 3) 

nocn<:t ycnexa ucnon~osoaaauSI aepenSITHBHCTcxux r;>ynn s u ( 3) H 

H SU(6), 

S U(6) 

5onbiiioe BHHMaaue ynenSieTcSI penSITHBHCTCKOMY o5o5neHHIO sTux rpyrrn. Eblna paa

BHTa HOBaSI TexHBXa IlOCTpOeHHSI yHHTB.pRbiX. npellCTEBn&HHA H&KOMilaKTRbiX rpynn 

H paCitpbiThl cny'laH, B KOTOpbiX T&OpHSI CHMMM&TpHU He IlpO'rHBope"'HT OCHOBRbiM 

npencTasneHHSlM Teopuu ltBaHToBaasblX noneA. Hs T&•>pHH CHMMeTpHH Bbrsenea ne

nhrA pSI.ll cn$ncTBHA, Hy1KnaromuxcSI B aJtcnepHMeaTam.aoa nposepxe. 

PSin uaTepecHhiX peayn&TaTOB no E;sy"'eauro c:an&HbiX ssauMo.lleAcTBHA .llano 

oo'henHae-aue rpynnbr S U(6) C ,llHCnepCHOHHbiMH •:OOTHOmeHlUIMJII. fl'&3BHT M9TOll 

llHCnepCHOHHblX npaBHn cyMM, B KOTOpOM sa OCHOBe CTpOI'O llOKa3&HHbiX llHCnepCH-

oHHhlX cooT.aomes~ npu onpeneneHHbiX ycno:eu!!x non) tteHbi nucnepcHOHKbre npaa:ana 

cyMM ,!:(nSf nponecoOB paCC9SI.IIHSI H <iJoTOpO:lK,l:(fUrn:SI H930HOB Ha oapH9H8X H T • .o;. 

Ha ocaoae aTHX nHcnepcHo.IIHbiX npasHn cyMM ynane:::a cnenaTb pac'I~Tbi, xopomo 

~ornacyromuecSI c axcrrepHMeHTOM. 

nponon:lKanHCb uccnenoaaHHSI no npaMeae.lll!;ro xaapxoBbiX Monenea nnH onHca

.IIHSI paanH'l:HbiX ¢uauqecxux nponeccoa. PaapaooTaHa Monenb xaapxos, oonanaromux 

co6cTBe.!UibiM MeaoHHbiM noneM. 06'bSic1tea H npencxaaaa pSin axcnepuMeHTanbHO aa-

6nronaeMbiX a¢¢exToB anexTpoMarHHTaoro asaHMonettc·raug;. 

PaccMaTpuaanuc& B03M01KHbie npuMeaeRHSI no;rSipuaoaaaaoa rrpoToaaoA MH

meHH B !jJH3HK9 BbiCOKHX aRep!'HA. npenno:lKeH OOIIIHf M9TQll onpe.o;eneRHSl CilBROB 

H 'I~THOCTeti aecTa6HnbHbiX ttaCTHU H pe3oHaHCOB1 OCEIOBaHHbiA aa H3y'leRHH nonSI

pH38.UHORHbiX xapaxTepHCTHK. 3TOT MeTon npHMeHHM K moooA peaKUHH H1 B qaCT

HOCTH1 MoJKeT 6biTb Hcnonb3oaaa nmr onpenenemrsr emma H 'I~TaocTH oMera-Mnayc-

rHnepoaa. 

BecbMa HaTepecahlMH SIBnHIOTCSI Hccneno:eaanSI no pacceHHHIO ttaCTHU sa 5onbillHe 

yrnhr. Hcnon;b3ySI x:eaaanoTeanHan&ahrA MeTon, TeopeTnxu noxaaann, 'ITO, ncxonSI ns 

KOMnneKCROI'O IlOTeHUHan;a, MO:lKHO )laTh T90p9TH'I9CKC9 OO'b51CH9HH9 8CHMilTOTH'I~-

xoMy cnany s¢¢exTHBHOro ce"'eHHSI pacceSIHHSI npa 6oncmux nepena'lax. 
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B 113yl:JeRBH ¢yanaMeaTan :,abrx aonpocoa TeopHH aneMeaTapabrX l:JBCTHil 6onb

mo11: HRTepec npeACT8BmiiOT HCC.IeAOB8HHSI B03MO)!(HOCTeti Bb!XOAa 38 paMKH COBp9M9H

HOH KB8HTOBOH T90pHH fiOmi. 3;~ecb 6binO HCCIT9AOB8HO ycnOBHe MaKponpH"'HHHOCTH 

AJISI M8TpHilbi paCC9SIHHSI H A8H llpHMep M8TpHilbi1 YAOBJI9TBOpSIIOill9H ycnOBHSIM MaKpO

IIpH"'HHHOCTH. 

BecbMa HRTepecabre uccnenoaaRHSJ: obrnH rrpoaeneabr no Rayqean:ro aenn:aeaabrx 

ypaaaea1111:. Pemeaa aanaqa pacceSJ:RHa nayx nnocKHX aona. 

Erne onao aayqaoe aanpaEneaBe - n:ayqeaRe cBSI3H TeopBII aneMeaTapabiX qac

THil c TeoplleH: rpaBHT8UHH. B na6opaTOpHH TeopeTHl:JeCKOH ~H3HKH Bhl):(BBHyTa ru:

IIOT938 o6 aneMeaTapHbiX qacTRClax npenenbao 6onbiiiHX Mace - MaKcHMoaax. Hccne

noaaHbi B03M02KHOCTH fiOCTpoeal:SI MOAeneH: l:J8CTHU B o6meti TeOpHH OTHOCHT9JlbHOCTH 

C yqacTHeM aneKTpOM8T'HHTHbiX H CK8JIHpHbiX M930HHbiX rroneii, o6nl'I.A8IOillHX KOH9l:J

HOH nonaoii aaepr:He11:. 

Ha ocaoae paapa60'l'8HROit paaee B nT<P TeopHH ne~opMHpoaaaRblX CITOJKHbiX 

S!Aep npoBe):(eHO 3.118"'HT9ITbH09 :{OITH"'&CTBO p8Cl:J~TOB1 T9CHO CBSI38HHhlX C HCCIT9AO

B8HHSIMH1 npoBOJlHMbiMH B OH.HH B o6nacTII HII3KIIX aaeprllti (nH<P~ n.HP, OTAen 

anepaoH: cneKTpocKonuu). Xopciiio o6'hacaea nenbr:il: pS!Jl aa6monaaiiiUXCH aa onbrTe 

xapaKT9pHCTHK CITO:lKHbiX anep l! 38KOHOM9pHOCTe11: H CA9IT8Hhi HOBbie npeACK838HHH. 

B ~one ~Tux pa6oT TeopHSI nonyquna nanhaeAIIIee paaauTue. 

Bhlnonaeahr TeopeTUl:JeCKHe pactJ~Thr no onHcaRHro aaKoHoMepaocTe11:, aa6mo

naaiiiHXCSJ B SIJlepHbiX peaKUHSI~~ npH B38HMOJl&HCTBHBX aneKTpORQa, H9HTpOHOB II 

a.nep c sr.npaMu:_ u:Meromue 6onbllloe npu:Kna.naoe aaa'leau:e. 

3Ha"'HT9nb.H09 M9CTO B A9SlTenbHOCTH J1HCTHTyTa 38HHM8JIH pa60Thi no pa3BHTHIO 

ero Bhil:JIICITHT91IbROH 6a3hi II <:03Jl8HHIO ROBOH aKcnepHM9RT81IbROA annapaTyphi. 

B cooTBeTCTBHH c peiiieauaMH XIX ceccu: Yl:Jeaoro coaeTa H pemeau:BMH 

KoMIITeTa nonaoMO"'HhiX npencTaBHTenett coa.naaa aoaaH na6opaTopHH Bhi"'HCnHTenb

aoA T&XHBKII H aaToMaT:naani!H H3Mepea~H:. 3Ta na6opaTopusr coa.naaa aa 6aae Bhr

l:JHCnHTenbaoro Il9HTpa OJ15}J1 H '18CTH"'HO OTJl9ITOB ROBhiX pa3pa60TOK H OTJl9ITOB H3-

Mep9HBH nB3 H n.HD; B HeA K)HUeRTpUpyroTC1! Bee paapa6oTKH1 CBSI~8HHbi9 C Bhi

l:JHCnHT9ITbROH T9XHRKOH H aBTO:vfaTH38UH9H o6pa60TKR 9KCnepHM9HT8ITbHhiX Jl8HHhiX. 

B COCTBB na6opaTopHH BXOJlHT 7 OTJl9ITOB: 6a30BhiX Bhl"'HCITHT9ITbHhiX MaiiiHR 1 H3M9-

pHT91IJ:.RhiX Il9HTpOB na6opaTopHtl1 8BTOM8TH38IlHH1 o6pa6oTKH <jJHITbMOBOH HH~OpM8IlHH 1 

M8T9M8TH"'9CK0H o6pa60TKH 8KC.lepHM9HT8JlbHhiX Jl8HHhiX1 Bbi"'HCITHTenhROH M8T9M8TH-

KH 1 IlpOH3BOACTB9HIIO-T9XHH'I9CK ni H o6cny>KHB8HHSI. 
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B JlBTA, a no ee coanaamr - B BbPIHCnHTenhHOM neaTpe H cooTBeTcTayiOmHx 

oTnenax na6opaTopHi:t1 B 1966 rony npoaonnnnch HHTeH•~HBl!hre paooThi no nMD-Hei!:

IIIeMy coaepiiieHcTBOBBHHIO cymecTBYIOmeii 6asbr, Ocymecramrnach casrsh nonyaaToMa-

TOB C Bhl'lHCJUITenhHbiMH M8illHHaMH 1 COsnaaannch CHC'I9Mbl nnsr 8KCnepHM9HTOB Ha 

nHHHH C Bbi'lHCnHTenhHbiMH M8IIIHHaMH H pa3paoaTbiBanHCh nporpaMMbl1 BanaCh non

roTOBKa K nepexony aa yHnKanhHhiii MamUHHbrii: 513hiK <t•OPTP AH. Ebrnn BhrnonaeHbl 

paoOTbi no CB513H C H3M9pl:IT9nh-HbiMH nel!TpaMH na6op8TOpHi!: H MHOrHe npyrHe, 

B HacTnTyTe npoaonHnoch ycoaepmeacTBOBaHHe neii:CTByiOmnx ycKOpHTeneii: 

H cosnaaanach aoaasr aKcnepHMeHTBnbl!asr annapaTypa •. 

CpenaSJ:sr n.aTeliCHBROCTh ny'lKa cnaxpo¢asoTpoaa noabrmeaa a 1,5 pa38. ITpoae

neR psrn nccnenoaaanil: no ynyqmeHHIO ycnoaHii: aKcnepnueaToa aa cnaxpounKnoTpoae 

a pesynhTaTe ycoaepmeacTBoBaHH.Sl cncTeM ycKopeRHSJ: H BhiBona ny'lKa. 3aaepmeao 

CTpOHTenbCTBO KaoHH JlnSl <j:JH311'19CK:Oii: annapaTypbl Ha BhiB9Jl9liHblX ny'IKBX llHKnoTpO

H8 Y -300 H BbiTIOnHeHbl pa60Tbi ITO YCKOpeHHIO HOHOB K:pl' ITTOHa, Ha llHK:noTpoHe Y -150 

ohm ycKopeH neil:TepHil:. OcymecTan:eaa MonepaHsauHH pSJ:,~a yanoa aneKTpocTaTH'lecKo-

ro reaepaTopa. 

Ha fiY'lK8X CHHxpo<jlasoTpoHa npoBeneHo HSCKOnhKJ nyC;KOB JlBYXMeTpOBOil: npo

naROBOi!: H MeTpOBOi:t BonoponHOil: K8Mep. nnsr M9TOJlH'l9CKHX uenei:t H8 8THX KaMe

paX nonyqeao no aecKonhK:y ThiCSI'l ¢oTorpa¢ni!:. B nnaae 1967 rona npenycMoTpeH 

aaoOp paoO'lHX <jloTorpa<jJ:Hil: Ha 8Tl'IX KaMepaX H pa3BIITHEt COTpynHH'l9CTB8 B OopaoOT

Ke HX C naoopaTOpH.SlMl'I CTpaH-Y'l8CTHHU HHCTHTyTa, 

3aa'lHT9n&Hbi9 ycnexn nocTHrHyThi B OCB09HHH M9TOnHKH COBpeMeHHhiX HCKpO

BhiX H CTpHMepHbiX KaMep. KoMnneKC HcKpOBhiX KaMap C MarHBTOCTpUKIIHOH.IIbiM 

c'heMOM :ua¢opMBilHH nonroToan:ea- H oTnamea aa ny'<lKE• cuaxpo¢asoTpoaa. Cosnaaa 

H HCnhiT8R8 H8 fiY'lKe YCT8HOBK8 C llpOBOnO'l.llbiMH HCKpO 3biMH K8Mep8MH C !fleppllTOBOil: 

118MSITbi01 paoOT8IOilla51 .lla nllHHH C Bbi'IHCnHTen&HOil: M8riHHOil:, 3aKOH'leHO H3rOTOBne

HHe H npoBene.llbl HC11biT8HllSl YCT8HOBKH CO CTpHM9pHOi!: KaMepofl: B MarHHTHOM none, 
0 

n:penaasR8'19HHOfl: nml perHcTpBilHH MHorO'laCTH'lHbiX pacnanoa K -Me30ROB. npyrast 

CTpHMepHa.Sl KaMepa H8CTpaHB89TC.Sl Ha fiY'iKaX CHRXpC UHKnOTpORa. 3necb ynanOC:b 

anepabre cosnaT& pe:>KHM c renneBhiM aanon.aeHHeM, ncaaonSJ:IOmnfl: nony'lHTb TOHKHe 

RpKne cnanhr qacTmr. 

B coTpynHH'l9CTBe c <l>HsH'lSCKHM HHCTHTYTOM BAH 3aaepiiieHa paspaooTKa apeMsr

nponeTaoro CIT9KTpOMeTp8 nnsr BhiCOK08.119preTH'leCKHX aefl:TpOHOB C BbiCOKHM BpeMeH-

HhiM paspemeaneM. 
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B 3llKI1IO'l:ea:ne OTMeTHM, qTo o.t:UIHM :ns Ba)!{HhiX HanpaBnea:ntl: aeSITem.aocTH 

HRCTHTyTa ITpOllOilMB.eT OCTllBllfbCSI ITOllrOTOBK8 K HCC119llOB8HHSIM Ha CTpOSirneMCSI 

70.-f~maoM ycKopHTene B Cepn:rxoBe. Psta aKcnep:nMe.a:ToB, npeano)!{eH.a:hrx Oo'Dea:o:

ae.a:HbiM u.a:cTBTyTOM, peme.a::o:eM Hayqao-Koopan.a:auRo.a:.a:oro coaeTa H4>B3 BKJIIO"leH 

a rrna.a: :nccneaoBaHRA aa aTOM ycx:op:nTene. 

H.EoromoEoB, 
n:npeKTOP 06oen:nHeHHOro BHCTBTYT8 

gnepabiX uccnenoaaa:ntt 



• I. fUIAH 

OB'bE~HEHHOrO HHCTHTYTA 

~EPHYX HCCRE~OBAHHR 

HA 1966 ro~ 



Hay•mo-aecnenoaaTen&cKa.st, MeTo!lH'IecKast a .aay'laO-opra.&H3ru:tHOBBaSJ: nesr

Ten&aocT& Oo~enaaeaaoro HHCTHTyTa srnepahrx uccnenoaaauA a 1968 rony npoao

nunac& B cooTBaTCTBHH c nnaaaMH, yTaep)l(neaahrMH YyreahrM coaeToM OlHII1 aa 

ero XIX ceccHH: 

- nna.B:SMH B8y'IHO-HCC1I9!lOB8T91IbCKHX H M9TO!lH'I€CKHX paoOT naoopaTOpHA; 

- nnaBOM COTPY!lHH'l:9CTB8 H COBM9CTHhiX paooT, np3BO!lHMhiX OJUUf H HBCTH-

TYT8MH cTpaa-y'l:aCTHHrr; 

- nnaaoM noeanoK coTpynHHKOB 0115111 B cTpaHhl-y'laCTHHUhi. 

TipH YTB9p)l(!l9HHH nnaHOB H8Y'IBO-HCC1I9!lOB8TanbCK~X H MeTOllH'I9CKHX paoOT 

nat5opaTopHf!: Y'l:e&hrfi coaeT oTMaTHn KBK aaut5onee BB)I(HhJe cnenyromue aanpaaneaHsr: 

n a 6 0 p a T 0 p H B B hl C 0 K H X S H e p r H ft 

l. HcenenoaaBHSJ: ynpyrax B3aHMonef!:cTBHf!: 'l:aCTHrr t5on&mux saepruA. 

2. HccnenoaaaHSI panuanuo&BhiX s4J!fleKTOB B pacna.1uu. peaoaaacoa. 

3. Hccnenoaaausr penKHX THnoa pacnanoa K-Meaoaoa. 

4. Tiony'Ia&Ha 9KCUepHMeBT8nbHhlX M8TepHanOB HB 2-MeTpOBOA nponaBOBOA 

, H 1-M&TpOBOA BO!lOpO!lBOft ny3hipbKOBhiX KaMepax. 

5. TionroTOBKa K npoaeneauro uccnenoaaauA aa ·ro-raaaoM ycKopHTene a 

H4>B8 (Cepnyxoa). 

6. Paapat5oTKa cucTeM aBToMaTHaanHH ot5pat5oTKH aKcnepHMeaTan&BhiX naBHhlX 

C IIy3hipbKOBbiX H HCKpOBhlX KaMep; BBenpeHHe B npaKTHJCY HCCnenoaaTen&CKHX pa

OOT annapaTyphl, pat5oTarome:l1 aa 1IHHHH c aneKTpoBBhiMH Bbi'l:HCnHTenbBhiMH Mama

aaMH. 

7. Coanaaae aaMepHTen&aoro ne&Tpa nat5opaTopHH. 

8. Tiponon1KeBHe pat5oT no ycoaepmeacTaoaaauro canxpo!flaaoTpoaa. 
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n a 6 0 p a T 0 p H H H D e p H hl X n p 0 6 n 9 M 

I. 3KcnepHMeHTDI no npoBepKe coxpaHeHHSI C -, T -, H P-t:I~THOC'l'H B cHnh

HhiX H aneKTpOMarHHTHbiX B38l!MOA9itCTBHSIX. 

2. 11ccnenoBaHHH rronsrpns~IIHOHHhiX HBneaufi B yrrpyrHx H aeynpyrHx coynapeHn

srx HyKnOHOB. 

3. TIOArOTOBKB K OnbiTBM no H3yt:IeHHIO 38XBaTa MIOOHOB B ra3006pa3.HOM 

BOAOpone. 

4. 11ay-qeaHe anb¢a - H 6eTa-pacnana nnep. 

5. Pa6oThi no coanaaHro B na6opaTopHn HaMepnTenbHoro ueaTpa n rrpn6opoB 

8BTOM8TH38UHH H3MepeHHit H o6pa60TKH. 

6. Paapa6oTKa pa6ot:J:ero npoeKTa ycKopHTensr PU . 

7. Pa60Thi no npoeKTaM ~oroMeTpoBofi >KHAKOBonoponaofi KaMepbi H IIIeCTH

MeTpoBoro MarHHTHoro cneKTpoMeTpa. 

8. Pa6oThi no coanaHHK Macc-cenapaTopa nnsr paaneneHHR panHoaKTHBHhiX 

H30TOnOB. 

9. OcHameime oTnena HnepHoit cneKTpocKOIIHH aneKTPOHHofi annapaTypofi ansi 

HCCn9JlOB8HHit C repM8HH9BbiMH )leTeKTOpBMH. 

n a 6 o p a T o p H n g a e p a hl x p e a K n H a 

1. CRaTea H nanbaefiiiiee Hayt:IeHHe caofiCTB HsoTonoB TpaacypaHOBhiX sne

MeHToB (anb¢a-pacrran, CIIOHTBHHOe neneHHe HOBbiX H30TOnOB, CIIOHTB.HHO nensr

II1HeCR H30M9pbi, XHMH'I9CKHe CBOfiCTBa aneMeHTOB H T.n.) • 

2. 11ay'!eHHe CBO:li:CTB uefiTpOHOil9¢HIIHTHbiX HAep ( IIpOTOHHbie H3nyt:J:aTenH t 

anb¢a-Hany'IaTenH H T.n.). 

3. 11ccneAOB8HHe M9XBHR3M8 B38HMOA9HCTBHR cnO>KHbiX RAep. 

4. 11ccnellOB8HHH B o6nacTH HAepHOH crreKTpOCKOIIHH. 

5. Paapa6oTKa MeTo4a ycKopeH~SI HOHOB TR>Kenee aproaa. 

6. Paapa6oTKa ¢Hsn'!ecKoro o6ocHoBaHHR H TexHHt:IecKoro aaaaHHSI aa ocy

mecTBneaHe UpOeKTB peKOHCTpyKUHH IIHKnOTpOHa Y -300 B Y -500. 

7. Tipoaon>KeHHe paapa!50TKH HH>KeKTOpa MHOroaapRAHbiX HOHOB UHKnoTpOHa 

Y-300. 

8. BBOA B HOpMBnbHYIO 8KCrrnyaTBUHIO CHCTeMbi BbiBe}:{eHHOrO nyt:J:Ka UHKno

TpOHa Y -300. 
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9. YcTaHOBKa Macc-cenapaTopa aa BHeiiiaeM ny'<!Ke ycKopHTemr. 

10. HananKa CBB3H H3M9pHTenbHOro ueHTpa naoopaTopHH c BU. 

1 1. 0KOH'CJ:8HH9 CTpOHTenbHhlX H MOHT8)!(HhiX p800T no coanaHHIO paanenBTenb

HOil: YCT8HOBKH. 

fl a 6 0 p a T 0 p H g H e a T p 0 H H 0 a ¢ H 3 H K H 

1. Ilfay'CJ:eHHe HefiTpOHHhiX p930H8HCOB C HCnonb3 0B8HH9M MeTonoB fiOBhiiiieH

HOrO p83peiii9HHB ( MHKpOTpOH 1 repM8HH9Bbl~ neTeKTOpJ;>l raMMa-ny'CJ:efi) 1 a TaK)K9 

nomrpH30B8HHhiX HefiTpOHOB H nomrpH30B8HHhiX SIIl9pHhiX MHIIIeaefi. 

2. IlfccnenoaaaHe :>I<H.IlKOCTeil: H KpHcTannoB MeT OilOM pacceBHHS:I MenneHHhiX 

HefiTpOHOB. 

3. IlfayqeHHe S:InepHhiX peaKUHfi H8 nerKHX Sl:llp8X C fiOMOUlbiO :3f-5. 

PHC, 2. B CBH3H C 10-neTHeM 06'beaHHeHHOro HHCTHTyT8 HaepHbiX HCCneaOB8HHl1 

cocToHnocb TOp)f{eCTBessoe aa.ceaa.sne Y'lesoro coBeTa. ·o/1Hl1. Ha. aace

aa.HHH BbiCTyiiHnH anpeKTOp 11HCTHTYT8 H.H. E oroni060B, annnOM8TH'leCKHe 
npeacTa.BHTenH CTpa.H-y'la.CTHHII, Y'lf3Hbie H3 pa.anH'lHbiX sa.y'lHbiX opra.HH-

38.IIHD, IIpeaCTBBHTeJIH MeCTHbiX BnBCTe /l ropoaB ,[ly6Hbi H .apyrHe. 

18 



fl a 6 0 p a T 0 p H R B hl q H C n H T e n b a 0 ft T e X a H K H 

H 8BTOM8TH:38UHH 

l. PaoOTbi IIO nepenenKH CHCT9Mbi yrrpaaneHIUI M8IIIHHhi E8CM-3M C BB9ll9-

HH9M Ha aefi rrpepbiBBHHH, OXp.lHbi IIBMS'ITH H T,,l:l, Paapa60TK8 M8T9M8TH'l9CKHX anro

pHTMOB paooTbi MaiiiH.IIbi aa nHHHH c rpynnofi nonyaaToMaTOB. OcymecTBJie.IIHe casran 

Marnlilabr E8CM-3M H MliiHCK-:2 c rpynnofi nonyaaToMaToB. 

2. OcaoeaHe 6onhrnofi 8BM. 

3. PaooThr no coanamno KOMnneKca oocny:nmaaromux nporpaMM lll.UJ. 6onhrnoA 

8BM c HCIIOJih30B8HH9M SI3biE:8 CI>OPTPAH. 

4. PaooTbl no H8Jl8llK9 MBIIIHHbi MHHCK-22" B H3MepHTeJibHOM neHTpe n5In • • 



• II., HAYqHO-HCCJIE.nOBATEJibCKME 

PABOTH, 

BYIIOJIHEHHHE 

JIABOPATOPHHMH OHHH 

B 1966 ro.nY 







,1} a 6 0 p a T 0 p H H 

BbiCOKHX 

:lHeprHit 

OcaoBHbiM conep>KaaHeM nesrTenhHOCTH naoopaTopRH BbiCOKBX 9HeprHit B 1866 ro

ny OhinH HHT9HCHBHbi9 COBM9CTHbi9 C na6opaTOpHSIMH CTpaH-y"l:aCTHHil J1HCTRTyTa 

aay'l:Hbre Hccnenoaausr aa ny'l:Kax 'laCTHil oT CHHxpocf>a.3oTpoaa c nenbro rronyqeaHsr 

OpHrHHanbHhlX aay'l:HhiX peaynhTaTOB B Tpa.llHUHOHHbiX ,llnSI nB8 oonaCTSIX cf>H3HKH 

aneMeaTapBbiX qaCTHU. 

l1C£AA89B8Hl!e CBO:RCTB aMfiliHTy.ghi pacceHHHSI aneMeHTapHbiX 

"'B.CIHfi 

1. 1r p - p a c c e sr a H e B o o n a c T H u a n hi x y r n o B Hay-

'l:eao no nporoaaM oTna'IH npH HMnynbcax 3,48 H 6, 13 rae/ c c noMombro KaMepbi 

BHnbcoaa, paooTaiOmeA B cneuuanhHOM pe>KHMe. HaMepeausr nposeneabr B oonacTH 
-3 -3 

rrepena-q BMnynhcos, rne 1,22.10 ~-t 5 4,22.10 I'as/c (pHc. 3). ITo a!jlcf>eKTy 

PHc. 3. Pacnpe.aeneHHe npoToHOB OT.QB"!H no OTKnoneuHJo o<r KHHeMaTHKH. 
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IIHTep<jlepeaniiR KynoaoBcKoro II aaepaoro paccesmiiti 6hma onpeaeneaa BemecTaeaaa.H 

qacTh aMnniiTY.rlbi ynpyroro rr- p -paccesmiisr. Aaann:3 no <flopMyne EeTe aaeT 

I ) + 0 11 
a = Re A Im A "' - (0, 18 ±. 0,06 npii 3,48 faa/c II a ~ - (0,22 _ o: lO) npH 

6, 13 faB/ C. 3KcnepiiMeHT8llhHbiE ,l:IBHHbie cornacyroTCSI C p8C'i~TaMH 1 BbinOl!HeHHbiMH 

B.C.BapaiiieHKOBbiM 1 a TBK)!{e f .XonepoM Ba OCHOBe J:IHCIIepCROHBbiX COOTHOIIIeBRft 

(piic. 4). 
liD 

-o.H~ 
-o.z ~ 

-4-'~ 

-a+ 

JcCGerfeJ 

/.-=~ 
~mF. 

PHc. 4. BeraecTBeHHaH qaCTb aMIIJIHTy.abr yrrpyroro rr - p -pacce
HHHH ( t/1 -.aaHHbl? flB3 ) • 

B JlHBll830B9 aaepriiti 2-7 faB/,; STII J:IBHHbi9 HBIUIIOTCSI 9J:IHBCTB9HHbiMH B MHpOBOti 

lliiTepaType R RMeroT 6onbiiiOe 3Hattean:e JlllSI ITOHRMBBHSI OCHOBHhlX CBOtiCTB llHOH

HyKllOBHOrO B38HMOJl9fiCTBHH B paMKBX TeopRB ,l:IHCIIepCBOilHbiX COOTHOW9HRA. 

3TRM )1{9 M9TOJ:IOM npOBO,l:l!lTCH H3MepeHHSI ce'leHH.H pacceSIHHSI Tf -Me30HOB 

aa renHH. 

2. 3 a K o a q e .a o H c c n e ll o B a .a H e y n p Y r o r o p a c .c e sr-

.II H R IT p 0 T 0 H 0 B H a Jl e A: T p 0 H a X n p H 9 H e p r H H 2; 4; 
10 faB. 0,1:1ROBpeMe.HHO rrpOBO.rlllllaCb 06p860TKa pe3yllbT8TOB1 llOllY'l9HHbiX B CTpa

HBX-y'l8CTHHU8X: EHP, .Ll.PB, MHP n Y:CCP. B casraH c 6onhiiiHM noToKoM Ha<flop

Maunn (acero aa6paao 300 Tbr:srq cnyqaea ynpyroro paccesrausr) 6hlna co3naaa 

rrporpaMMa o6pa60TKH CII6KTpOB aetiTpOHOB OT,l:l8'lB H8 Bbi'lBCl!BTellbHOft M8WBH9 • 

PRe. 5 npencTaanaeT nu¢¢le?eHnuanh.H~e ceqeane ynpyroro p d -paccesrausr. 

CTaTHcTnttecKasr TO'lHocTb H3MepeaHti 3-4%. A6conroTaaa TO'lHOCTh R3Mepeanft 7%. 

Ha p1Ic. 6 npiiBeaeahr aaaahre o peanbHOti ttacTII sraepaoA: aMnllHTY.rlhi p d -paccesr-

HHH. 8TH 3B8'i9l:IHSI CpaBHHB8lOTGSI C rrpeacKa3aHRHMH nHcnepCHOHBhlX COOTHOW9HRft 

( BbittncneaHsr lO.C.BepaoBa). Bbrna npoBeaeaa TaK)!{e o6pa6oTKa aaBBbiX c noMOW&IO 

MoaenH ~paaKo-rnay6epa, B pe3ynbTaTe KoTopoti BbiSIBne.Ha peanhaasr qacTb aMrrnHTY.rlhl 

pn -pacces:r.HBSI, rroKa3a.Haasr ua pHc. 7. 3aec& )1{9 aaao cpaaae&Re c BbiqRcneeR

HMB ITO nHcrrepCBOBHbiM COOTHOIII9HHHM. nony'l9H8 aaepreTR'l9CK89 38BRCRMOCTb 

cpopMbl ,l:IMcppaKUMO.H.IIOro KOHyca: HaK.IIO.H b ( IIOK838T9llb SKCflOH9HThi) (pH Co 8) • 
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fOliO 

~ 
l. 

~ 
~ 

100 

10 

\ 

PBc. 5. i!Br/Jr/JepeHaBsnbJJoe ceqe-

HHe p d -pscceHHHH. 

PHc. 7. BemecTBeHHBH qscTb sM

nnHTYUbi pn -pscceH

HHH B61IH3H 0°. Cnnom...: 

H8H KpHB8H - p8Cflf!JTbi 

IIO UHCIIepCHOHHbiM CO

OTHOIUeHBHM. 

Pac. 8. 3aepreTB'leCKBH 3BBBCB

MOCTb r/JopMbi ( I18p8MeTp8 

H8KIIOH8) aHr/JpaKUBOHHOro 

KOHyCa p d -p8CC6HHBH. 

1,0 

+0.2 
0 

-q2 
-0,4 

J.(Ld 

+Q2 

0 
Lt 8 12 E (Gev) 

f f -a2 

~ -0,4 
PHc. 6 

BemecTB9HHSJr 'IBCTb aMIIIIBTyabl p d -pac

ceHHBH HB yr.rbl1 6nB3KHe K 00. 3aruTpBXO-

BBHHBH o6nBCTb COOTB6TCTByeT KOpBaopy 

OIUB60K B Bbl'lBCneHBHX I10 UBCIIepCBOHHblM 

COOTHOIUeHBHM .. 

~ ~ 
~-.-_._ ....................... ~=---......:........._......._._..........u, _ _,__......_.~ P fhv/c 

~0 

38 

36 
34 
32 
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BnepBbre sa ocsoae oopa6oTKH aTux nassbiX noxasaso, 'ITO nu<flpa~tuuossbrA xosyc 

p d -pacces:tSiiUI cymaeTcs:t c poe ToM asepruu. Pel:.n&saH 'ISCT& aMnnHTYllbi 

pd -pacces:taHs:t nonyqesa sa ocsoaasuu uaMepesu~ nu<fl<flepesuuan&aoro ceqesuH 

ynpyroro pacces:tsus:t B KynosoacKoA o6nacTH yrnoa. 

0TM9THM1 'ITO BC9 pa60Tbi no P d -pacces:tsHio ysuKan&Sbi. llpyrux aaano-

rH'ISbiX aaMepesuA B aToA o6nacTH yrnoa u sseprua rroKa seT. 

3. ll u dJ dJ e p e H u H a n b s bi e c e q e H H H y n p y r o r o 

tT +P - p a C c e Sl H H H H a 3 a Jl 0 • 173 - 174°) CSbrnR H3M9p9Hbl 

npH 13 3Ha'leHHSIX RMnyn&ea 1T + -M930HOB ~ HHTepaan~ 2,06 - 4, 70 rss/c. Cxe-

Ma ycTaHOBKR npli:Beneaa Ha pHC, tO ,ny'IOK nonO>KHTUn&RBIX 'laCTRU C pas6pOCOM 

HMnyn:&COB ..Af_ = ±. 1%, c<flopMHpOBaSHbiA C noMOll[bliO '19Tblp9X KBanpynon&HbiX 
p 

nHS3 H MarHHTa, na.uan Ha >KH.UKOBOJlOpOllHYIO MHIII9Hb JlnHHOtl: 50 CM, ra30Bbltl: llH<fl

!jlepeHIJHBnbHhiA 'lepeHKOBCKHA C'I~T'IHK BblnenHn B STOM nyqxe tr + -Mesoabl, ITpo

TOHhi OTJl8'iH OT ynpyroro 77+ p -paCC9SIHHS11 Bbin9TaiOIIlH9 non yrnoM 1,9° K Ra

rrpaaneHHIO ny'IKa, norrananu B MaraHTHhiA crreKTpoMeTp us nsyx cun&ao¢oxycupyromux 

MarauToB c o6mea nnuaoa MarauTaoa nopomxu 4,6 M, B6nusu <floxyca MarRHTHoro 

cneKTpOM9Tpa noMemanacb HCKpOBast K8M9pa SCII 11 C IIOMOIIlbliO KOTOpot\: Onpenenstn

CSI HMrryn&C npOTOHOB OTJlatm. llaa ra30BbiX noporOE!biX 'l9p9HKOBCKHX C'IAT'IHKa, 

!CI H 3CI, cnymunu nns:r yMeH&IIIeHHs:t ¢oaa 77 + -Mesc HOB. llnH sToR me uenu cny-

SR , B oTaepcTue xoToporo npoxc>JlHnH npoTOHbi OTJla'IH. Pac-

77+ -M930H Jl9T9KTHpoaancs:t CIIHRTHnnsruROHHblM C'IIAT'IHKOM 

s 7 u ucxpoaoa KaMepotl: SCI. HcxpoBbre KaMeJ:&I sanycxanHc& cHrHanoM 

S 1 + 1 DC 2 + S 2 + S 6 + S 8 + S 4 + S 0 - 1 C 1 - 3 C 1 - S R , 

~ PHc. 9. MarHHTHbiiJ cneKTpoMeTp P.nH HsyqeHBH ynpyroro "+ -p -pacceHHHH 
HasaP.. 41H3HK-aKcnepHMeHTaTop A.C.BoseJ:'KO nposepSieT npasBnhHOCTh 
ycTaHOBKH C'C/~T'C/HKa Ha fly'C/Ke, 

PHc. 10. CxeMa ycTaHOBKH P.nH H3MepeHHH "+P -pacceHHHSI nasa.Q. 

" 

0 I I I I A"· 
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.. I Bcero 6bi.TIO rronyqeao OKOJ[O 5000 cj:JoTorpacj:J:ail:, no KOTOpbiM c rroMombiO ps:na 

KpHTepH~.B Ha)le:lKHO oTnemmm;::b cnyqa:a ynpyroro rr + p -paccesraHSI aaaa)l. Ebino 

~.kl .,~ 
[ ik,] 

' iOOO 

* + I . HMI.S E li'ERI 
t~· t At~llriY .t .&. 

' .i 
t HdP.a.nd c.t d. 

t ~~:;:;~J. 
fOOr 

t Fnslttn d.J. 

.l.cU.t I 
PHc. 11. llmpr/JepeHIIHBnbHoe ceqeaHe 11 + p-pac-

\I)} I C9HHHH H83BI!o 

U20 L li'IO 

{ 2 3 4 5 
Po (C~vk) 

aail:neao 372 TBKHX co6biTHSI. ITc>cne aaeces::asr pslJla rronpaaox ObiJIH onpeAeneabi 

BenH'<IHHbi n:acj:Jcj:Jepeau:aanbHbiX ce qea.uil:, rrpJIBe)leHHbie aa pnc. 11. Kax BHAHO R3 

pncyHKa, B 38BRCHMOCTR C9tt9Hld OT aaeprRil: HM910TCSI ABS '<I~TKRX M8KCRMYM8 IIpB 

aaeprHBX, COOTB9TCTByromHX o6p830B8HHIO t5apHOHHbiX pe30H8liCOB ~ ( 2420) ll 

L'l( 2840), 06aapy2KeHRe aTHX ME.KCHMyMOB )l8JIO B03MO:lKHOCTb yCTSHOBHTb 'laTHOCTH 

aTHX peaoaaacoa. OaH oKaaanHch nono:lKHTen&HbiMH. 3To nosaonSieT HaaecTB Hao-

t5apbi A ( 2420) n L'1 ( 2840) .E.a OAHy rrpsrMyro TpaexTopHIO Pen2Ke, npoxoAsrmyiO 

ttepe3 R30t58pbi L'1 ( 1238) H . L'1 ( 1924), .J13MepeHH9 SHepreTH'I9CKOft 3SBHCHMOCTB 

nucj:Jcj:JepeauuanhabiX ce'lea:a:H yrrp:rroro "-t-p -paccesrausr: aaaa.n a ot5nB.cTH liM-

rryn&COB Bbime 2 faB B yCTSHOBJI•:lHH9 CTpyKTypbi B 8TOtl: 38BHCBMOCTH IIpOH3B9A9HO 

anepBbie, 

4. 3 a B e p m e a a x c n e p H M e 11 T n o 11 3 y 11 e .11 H 10 v n p y-

r o r o rr-p p a c c e H a u sr a a y r n bi "" 180vnpu BMIIyJibcax nepBB'IHbiX 

rr- -Meaoaos 4; 5; 8 u 7 faa.' c. Pa6oTa 6bma BbiBQnaeaa c noMom&IO 6eccj:JBnb-
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MOBblX HCKpOBblX K8Mep. CxeMa Slt¢rrepJ{M9llT8 UOK83 8S:8 Ha pHC, 126.CHCT8M8 38-

rrycx.a BKniO'I8n8 B CEiOB 11 CUH.RTRnnBIUIOHHbiX C"'~T"'BKOB H O.llHS: rroporOBblft 'lepea

KOBCltB~ c"'~T"'RK. HMnynhCHbiji enex.TpoMeTp, ucnonb3oaaamuftcg nnH o>rnen~s:Jni 9¢

(jlex.Ta oT (jlos:a,. BKniO"'an a cet5SJ "19Tbipe rrpoaono"'HbiX ucx.poBbiX x.aMepbi s: as:ans:::m

pyiOIIll!A MarHBT. C'I>eM Hl!(jlopMaUJIR C STHX KaMep ITpOB3BO.llBncSJ C IIOMOmbiO (jleppB

TOBblX x.om~u as:anoroabiM crrocp6oM. DnH H3Mepes:RA yrna pacceSJHBsr Hcrro1Ib3oBanac& 

CHCT9M8 H3 .llBYX npOBOnO'IS:biX HCKpOBbiX K8Mep CO C'h8MOM HH(j>OpM8UHH C IIOMOIDbiO 

MarauTocTpux.nuos:aoA mumu. Hs:<PopMarrBB co C'I~T'IHB;oa, a TaK:>Ke nu<Ppoaag Hll

(jlopMarrHSJ C HCKpOBbiX KSMep perHcTpHpOBa~aCb S:a 13-xas:anhHOA rrepecq~TS:OA CHC

TeMe C BbiBO.llOM Ra UH(jlporre"'8T8IOmyYO YCT8HOBKY, 

e 
Bcero qepea ycTaHOBKy 6Hno nponymes:o oxono 2•10 nepBB'IHhlX "--Me3o-

PBc. 12a. MarJIBTJiblil cneKTpoMeTp s~rcnepBMeBTanbBOR ycTaJioBKH ansr HccneaoaasHH 

" p -paCC8HHHH IIB3SJl, 
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,I 
aoa. TmaTeJihHbiH: aaamra aape:~HcTpHpoaaHB:biX co6biTHH: H ycnoaHti aKcnepHMea:Ta 

noKasan, qTo cHcTeMaTHqecKHe orrm6KH B aaH:AeB:B:biX aenHqHaax AH¢¢epeauHanbHbiX 

0 
ceqeHHti ynpyroro rr- p -p3.cceSIHHSI aa yron ... 180 He npeBbrmaiOT 10%. 

Ha pHc. 13 npHBeAellbi pesyJibTaTbi B cpaaa:eaHH c .llBHHbiMH, nonyqeHHbiMH a apy

rnx na6opaTopHSIX. ToqKa npH JIMnynbce 4,0 faa/c xoporno cornacyeTcSI c peaynh

TaTaMa: Aproaa:cKoii: na6opaTopi: H ( CWA). l1ccne.[(oaaa1UI, Bbrnona:eaHbie a flB8 npH 

• o.....___.! .. 

PHc. 12 6. CxeMa aKcnepH& eHT8 anH HccneaoBaHIIH tr -P -pacceHBHH sasaa. 

)IX 
100 

.0 

ao 

"' 

• .t f f 
t 

2 

2 ' • s 6 ' I ~ 
PHc. 13. .llHip¢epellu.IanbHOe cerreHIIe tr p -pacceHBIIH sasaa. 
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1. 

5
1
0 raa/c, IIO-BHJ:UIMOMY 1 He IIO,l:lTBep:lKA8IOT aanH'lH.H ;}'3KOrO pe30H8HC8 B ,- p -cRC

TeMe IIpH HMIIynbC9 5, 1 raa/ Co 06mufl: XOA AH<\J<\JepeHilHanbHOrO Ce'teHHSI H3y'laeMoro 

IIpouecca B 38BHCHMOCTH OT HMIIynhca IIepBH"'HOrO rr -Meaoaa, nony'leliHbiA a 

paooTe, cornacyeTcst c .naHlihiMH EpyKxeAaeacKofi na6opaTopuu ( CllJA) rrpH HM

rrynbce 8 raa/c H 1 IIO-BH.UHMOMy, MomeT OhiTb OIIHC.:lH B TepMHH8X MO.UenH rronro

COB Pe.nJKe, 

HccnenoBaHHe panuauHoBHhlX sffiWeKTQB B pacnanax 

peso.aaacoB 

C e 'l e H H .H 0 6 p 8 3 0 B a H H B e + '' - n a p B p e a K 11 11:-

g x: 

D 

, +p .. D 

D 

+ (I) . 
+ p • 

+¢. 

(I) ~ e + e 

p-+e+e-

cp-+e+e-
t 

(1) 

(2) 

(3) 

H3Mep9Hhl C IIOMOIIlbiO aarrymeHHOfi 38 KOpOTKHft CpOB .UByXK.aHanhHOfi CHCT9Mhl COB-

MeCT.I-IO pa60T8IOIIlHX HCKpOBhiX K.aMep H qepeHKOBCKIIX 

(pHc, 14). 

~~~ --1i;~.oG~-:: - - - 1 
--.. --- -- -- L 

ll-- -
Cv con vet to·:s 

y - cneKTpoMeTpo:e 

-

PHc. 14. CxeMaTHqecKHil qepTe){{ ycTaHoBKH, npeaJ'83HaqeHHOil ai1H nccneaoBBHHR 

nenToHHbiX pacnaaoB seKTopHbiX Me30HOB. YcTBHOBKa npeacTaBnReT co6olf 

aBYXK8H8nbHYIO CHCTeMy COBM6CTHO pa60Tl IOII!HX HCKPOBbiX K8M6P If qepen

KOBCKHX raMM8 -cneKTpOMeTpOB, 
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PHC. 15. YCTBHOBKB, COCTOHII!BH H3 HCKpOB biX KBMep H "'epeHKOBCKHX C'l(JT"'HKOB IIOIIHOrO rrorn~ 
meHHH, acrronb3yeTCH anH H3y"'eB HH aneKTpOMarHHTHbiX pacrraaoB. CacTeMa II03BOIIHeT 

H3MepHTb yron a aaepraro "'acra a-rrpoayKTOB pacrraaa a rro~'lBTb pacrrpeaeneHne 

IIO 3(/ii/JeKTHBHbiM MBCCSM, 

Ha CHHMKe: pyKOBO/!HTeiib rpyrriibi M.H.Xa"'aTypiiH roTOBHT "'epeHKOBCKHe C'lfJT'lHKH 

K SKCIIepaMeHTy. 
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J1cnonh30BaB:Hbiil: M9TOA .rtaBan B03M02KHOCTb HaMepHTb KaK yrllbi Bbi1l9T8 '<l8C

THU1 T8K H HX aaeprHH 1 '<lTO no3eongno ae TOnbKO a~xo.rtHTb yrnoahle pacnpeneneHH21 

ao H Bbi'<lHCJISITb a¢¢eKTHBHYIO Macey pacnanaromeil:cSI 'tlaCTHUhi. 015ecneqHaanac& Bbi

coKaSI '<lYBCTBHTenhHOCTb annapaTyppr K 'tlaCTHUaM n aaaeeoA npupo.rthr. KpoMe Toro, 

MO.>KHO 15brno onaoepeMeaso Hccnenoaan. nponeccbr: 

e+ + e 

X ... y + y t 

H T.A. 

B IDHpOKOM .llBafi830H9 atfJ!fleKTHBBbiX Mace, 'iTO D03B1)1lJil1lO H3MepHTb OTHOCJIT91lbHbi9 

BepoSITHOCTH pacna.llOB H 6enee HA.lle.>KHO OU9Hl1Tb BKna.rt tfloHOBbiX COObiTHA. 

B SKCnepHMeBTe M930Bbi reaepHpOB8.JIHCh OTpHnaTenbHbiMH 11 -Me3oHaMH 

c HMfiyllbCOM 4,0 rae/c B aonoponaoA MHIII9RH .rtlll!HOA 50 CM. EbrnO nony'<leHo 

OKOIIO 20 000 tfloTorpatfJHAt H8 KOTOpbiX OT06paao 25 COObiTHt!: ( pHC, 16, 17). 3TJI 

> • 
£ 10 
~ .. .. ... 

5 

700 8CO 
M , ... ,- lM•~~.I 

PHc. 16. Pa.cnpe.aeneHHe no srfif/JeKTJTBHbiM MaccaM .anH 

e + e - -co6biTHit. Co6biTHH, H.aeHTHrPHI!HpOBB.H-

Hbie KB.K p8.CIIB..abl p-., 4•- H ¢ -Me30HOB1 

118. pHCYHKe 38.IIITpHXOB8.Jlb. ·• 
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':I 

,:II I 

ILi 
,I . 

.. ·.·i 

:I 
l 

' • 
"' 
~ • ... .. 
~ 
~5 .. .... • .. • ... 
E 
i 

~0 .L._._.C 

Op e"i."l .. ,., te 9ce-

PHc. 17 

YrnoBoe pacapeaenenHe anH 
e + e- co6biTHli. CanoiJIH8H KpHB8H 

ape,J.cTaBnHeT co6oli reopeTHr:rec

KYK KpHByJO, p8CC"lHT8HHYJO MeTO
aoM ft1onre-Kapno anH pacaaaoB 

UJ -1 e + e -:Co6biTHH1 HaeHT.HI/JHUH
pOB8 f:IIIbie K8K p8CII8abi p -, a> - H 

¢ -MesoHoB, H8 pHcynxe samrpH
XOBSffbi. 

co6brTlUI aaTeM aHa.Jtli3HpoBanHI~b KHHeMaTHqecKH. B peaynbTaTe TO.lll:oKO 13 113 

HHX ObinH HJleHTH¢HuHpaBaHbi KBK e+e- -pacnanbr p-, UJ -Me30HOB ll 

onHo coobiTHe - KaK pacnan ¢ + e"" e - . Tiony'IE:lHHhre naHHbre noaBonHIOT orrpene

nHTb IIBpllHB.JlbHYIO IIIHpHHy pacnanoB ( 1 i - ( 3) • C yqeTOM 9tPtPaKTHBHOCTH anna-

paTypbi H Ce"leHHil: OOp830B8HHs:I p - , W - H 

f' ( w , p -+ e +e-) 

f' nonH. 

(1,2 ± 0,4). lo- 4 
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2. 11 c c n a 11 o :a a a H a c 11 o M o m h ro E. c e a o a o B o A :n: y-

3 hi p b K o :a o A K a M e p hi• o6nyqeaaotl: cenapupo:aaaHeM ny'IKOM rr -Meso

HOB C HMnynhCOM 21 34 ra:a/c.Pa6oTa B9/l9TCS'I B COTp:rllHH'J9CTB9 C na6opaTopHHMB 

BHP B ITHP. 

IT pH npoCMOTpe OTOHpanHCb TaX:Ba C00biTHH 1 KOTO ::Jbl9 COOTB9TCTBOBanH KBa3B-

c:ao6o!lHhrM :asaBMO!letl:cTBHHM rr + -Meaoaa c ayKnoa ::JM: 

(k =0,1,2,3 ... ) ' ( 1) 

( 2) 

ITpoCMOTpeao 270 000 B3 360 000 <i:JoTorpa<fJuA. Ha HHX llatl:.ll9HO 2600 COObiTHA TUna 

( 1) H 4000 COObiTHA THna ( 2), 

Ha ocao:aaBHB li3MapeBBSJ 573 coobrTHA THna ( 1) c ocTaaa:anu:aaromHMCH npo-

TOHOM nony'l:f&Hhi cne!lyromue pesynbT8Tbi. 0THOII19HHa •mcna Tf O -M930SOB1 pac-

IIa!laiOII1BXC9: Sa 2 y ....r<BaHT81 K 'JHCny HeATpanbHblX m OSOB1 o6pa3yiOII1BXC9: B peaK

IlBB ( 1 ) I pa:aao 

= (12,1 ± 4,0) % 

Ha pHc. 18 !laso pacnpe!lenesue no a¢¢eKTHBHbiM Maccat-r M yy 1 a aa pnc.l9 -

pacrrpe!leneSBano yrnaM paaneTa y-KBaHTOB Oyy~ na6cpaTOpHOA CBCT9M9 KOOp/lHHaT) 

cnyqaaB THII8 (1) C llBYMH y -KBaHT8MH, 

B pacrrpe!leneBHH M k Y aaanBsBpo:aanHcb cnyqau <: 2 rr 0 H rr 0 yy • 

Ha pBc. 20 rrpu:ae!leHbi .llaHHbre .llnH co6brTBA c .llBYMH rr u 1 a sa pHc. 21 - .llnsr 

coobrTutl: c rr 0 yy . Cnnolllllasr x:pu:aaa lla pHc, 17 - KpHBasr <Paao:aoro oo'beMa .llnH 

pe810lBB THIIa ~OHOBaH KpHBaH paCC'JHTaHa ITO 

MeTony MoaTe-Kapno. B pacnpeneneauu HMeiOTCH MaECHMYMhr: 
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r II I 
60 

t II I 
so 

~0 fJ I I 
30 

II I I 

20 ~ 
10 

0.5 10 15 
M11 IGeV) 

Pnc. 18. Pacnpeaenenne aq)(peKTIBHbiX 

M8CC M yy £1./IH C06bi'I HH THII8 

11' +nxe""*P+y+y. 

20r---------~----------------

:LN•68 
i5 

tO 

5 

0 QS tO 1.5 2.0 
Mr."JI• (Gev; 

38 

60 
t e;: 

sof !Ill LN ·226 

4o 

30 

t ~ 1\ 
e:;N 

20 

f II ~ !\/2 
10 

20 4o 50 80 
a, (deg) 

Pnc. 19. Pacnpeaenenne co6biTHif THIIa 
+ 

" +n ""*P+Y+Y 
Xft{j 

no yrny yy , 

Pnc. 20. Pacnpeaene.HHe 9f/Jr/JeKTHBHbiX 

M8CC M ,o If 0 £1./IH C06biTHH 
THII8 11' + + n ""* p + If O +If O 

Xft 



~~------~-------------------. 

N 

15 

10 

s 

0 0.5 f.O 

LN =86 

f.S 
~r-n (Ge.v) 

z.o 

PHc. 21. PacnpeaenenHe a¢¢eKTHBJU.IX M'lcc M IToyy anH 
C06biTHil THOll 

IT + + Dx., -. p + IT 0 + YY • 

M ITo yy = 580:!:. 18 Mas ( 12 cnyqaes), 

M ITo y y ""' 845 t. 24 Mas (21 CDj"lBit), 

M ITo ITO .... 70B t_ 18 Mas 

M ITo ,o 1250 t. 30 Mas 

( 20 coe biTHfl), 

( 7 C06biTHJl), 

E CIIH C'IHT8Tb, 'ITO M8KCHMyM • 560 ~SB COOTB9TCTByeT ~O, TO 

R· TJ ... 17 0 yy 
- -- • 0,86 :!:. 0,4 7. nnSI C11Y'Ioi9B C III9CTbiO 
~ ... yy Y - B:BaH-

T8MH MO)KHO aai!:TH aepxaroro rpaauny o'raoiiieHHH, pasayro 

R • ~ 0,42 
~ ... y + y 

~aKCHMYM 0 0 0 M O o • 1250 ~aB MO)K.HO OTO>K.Il9CTBHTb C f ,.. 1T 1T 
1 

8 17 17 

M8B:CHMyM M O o = 709 ~SB - COfiOCTSBHTh S O -Me3oHy, cymecTBOBSHHe 17 17 

KOTOpOrO .llO CHX nop TBep)lO He YCTSHOB119HO, HHTepnpeTSilHSI MSKCHMyMa 

... 945 Mas BcTpe'laeT saTpy.llHeHHH. Ecnu npn:nn:caTb ero X 0 
,TO 
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:j 

1'1 ,j 

Ka)KeTcSI cTpaaahrM aamr'llle 6onbiiioro '<I:Hcna aaperacTpHpoaaaabrx cny-qaea. Bepo

SITao, '18C'I'b 8THX cny-qaea IIpHBBLlJl9)KHT aeliTpanbBOli KOMIIOB8HT9 8 • 

B co6hrTHax c 'IHcnoM :' -KaaaToa 6onhiiie 'leTblpex TaK:me Bbi'IHcnSinHc& 

KoM6aaanau a¢¢eKTBBHhiX Mace M 2 Y , M 3 Y , M 4 Y u T.Ll. Mo)Kao c.rle-

nan nHIIIb KB'IecTae.asoe aaKnro·te.aae, a HMeaao: pacnall TJ ... a rr - 0'<1911!> 

pellKHli BHLl pacna,l:la. 

TioMHMO nepe-qucneaabrx pa 5oT, aToli )!{a rpynnoli aaaepiiieaa o6pa6oTKa caaM

KOB, C.z:lenaa.ahlx a Kceaoaoaoa KaMepe, o6ny'<leaaoA rr - -MesoaaMll c HMnynhcoM 

9 r3a/ C, 06aapy:meH p8CII8Ll W G _. 8 y 1 IIpH'I~M OIIemta OTHOlii9liH5l B&pOSIT-
0 

aocTeA aToro nponecca a pacnaAa W -+ TT y Ll89T 

R "" 
W(w 0 -+3y) 

W (w 0 -+ rr 0+y) 

~ 0,2 + 0,15 

3. TI o n y 'I e a hi Ll a a a hi e o c y m. e c T a o a a a H u ATJ'!. p e a o-

4. 

R a .II C a1 OOp83YIOIII9rOCSI B TT - P -B38HMOJl9ftCTBHSIX IIpH 4,0 r3a/ C. 06pa-

30BSBH9 A TJ 
0
.- peaoaaaca aaomo.rlanoct. npll aaanllae cny-qaea, a KOTOphlx coaMecT

ao c A -runepoaoM peracTpupoBB.Jiach xo'r.sr 5bl OAaa aneKTpoaao-no:allTpoaaaa 

napa OT KOHB9pCHH Y-KBB.li'ra, reaepHpOBB.HHOrO B TOM :lK9 B38HMOLl9ACTBHll. naa-

Hble o6 yrnoaoM pacnpeueneliHll A -ranepoaoa, B3SITblX H3 oonacTB peaos:aa

COB a cacTeMe noKoa A y • y taabrBaroT s:a To, 'ITO crm.a A TJ -peaos:aaca 

paae.a I/2, 

B aacToSimee epeMSI aToT peaoaaac nony'IBn oomee npuaaa.aue H aaaecea a 

TaonBllbi aneMeaTapS:biX 'lacTHil A .Poae.a¢enb.rla. BMecTe c LlB.S:BbiMH pat5oT, a KoTophlx 

LlOKaabraaeTcst cymecTaoaas::e:e Llflyrax TJ 0 -6apaoll.libiX peaos:aaco:e ( N TJ , I TJ ) , 

A TJ 
0 

_ peaoHaac MO)KeT ObiTb 'llces:oM ox;eTa J P • 112. KpoMe yKaaaaahlx peao-

aaacoa, Ll01l1K9R CymaCTBOB8Tb :~ TJ -pe30S:allC C T9MB )1{9 KB8llTOBbiMH '<IHC1I8MB. 

Pa6oTa Be.rleTCSI co.aMeCTBO c pyMhlllCKBMB ¢:e:aBKaMH. 

TI p o u e c c e-+ z-+ e-+e++e-+ z Ilpli CpellH9A aHePrHH 

aneKTpoaoa 2,4 rae uay-qancg s:a MaTepuane c npona.aoaoli nyabrphKOBoA KaMepbr. 

Tiony-qeso ce-qeaae nponecca c 30%-soa OIIIB5KoA. Tios:aaaao, 'ITO eena HayqaTt. aTo 

B38HMOJl9flCTBH9 C IIOMOliihiO BOJ:ll)pO.lUIOA K4M9pbi, TO TO'IliOCTb onp9Ll81I&llHJI C8'18HHB 

M01KHO nony'lliT& paaaoli ±. 5%. L~enaeTCJI conocTaeneaae c paC:'I~TaMH no KBBBTOaoa 
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s.ne:s;TponuaaMHKe. MeTo.llHKa Bbi.Ilene.EUUl aTOro rrponec:ca 6bxna npenno)!{eaa H paapa-

6oTaaa 5I.EsMoM. Pa.a:ee nponecc 6bln H3y'lea npu ManbiX aaeprux H c 6onbmHMH 

OIDHOKaMH1 naaanaeh TO.llhKO rpa}IHUa C8'18RHB. 

5, H c c n e n o a a a H e p e a K n H it IT-+P .. "':.t-IT-+m77°+n H tr+p .. 277++277"+mrfl+n 

npH HMnym.ce 4 raa/c. B STHX peaKUHBX Y'IBCTBYIO,. 2 .a:eiiTpan:&.RbiX l{aCTHilbl. ITo 

nayM y ...:s;aaaTaM BbxnemmBc:&. IT
0 -Meao.IIbi c oma:6Koft 11. m ~ 12%. Cne.na

m 

ao pas}le.nene no KaaanaM peaKnHH c O.llRHM n .llBYU11 11 u -MeaoaaMH. Haii.ll&Hbi 

aenH'IHHhl ceqeanA 

" (21T 0 ) 

.,. 3,8 :!:. 0, 7 MOR H 

• 3, 6 :!:. 0, 3 M6.H, 

Do.llpo6.a:o usyqeaa peaxnusr c 2 fT v , llpH'I~M IIOKa38R0 1 'ITO B p98KllHH 

ceqe.a:aa npoleccoa c o6pasoaa.a:ueM w .p. Tf 

Mtinhl q ~ 01 2 M6R). Ilo.nyqeao yxaaaane o6 )6paaoaaHHH Hao6ap N (1688) 

H N (2Hl0). 

6. H a y 11 e a x e o 6 p a a o a a .a B. a + ·-e e-nap Y-K B a H T a M H 

7. 

6ollbiDB.X aaeprliA noxaaano, "lTO pa.lluanaonaaa nonpaEKa a nponecce y + z .. e ++ e-+z' 

coC'l'aBn1le>r<8%. HMeeTca cornacue c TeopaeA .o.na TopMoaaoro uanyqeaaa aneKTpo-

HOB. 

HpH 4 fsa/c H3yqa.naclo H.9. Ma-

Tepxane 126000 !floTorpaiPll1t. 0To6pano 498 cny11aea c rrpoToaaMH, HMeromHMH HM

IIynbehl Mem.me 500 Mas/c. Y.o.anoc:&. rrpH a.aanuse Bhl.llenHTb rpyrrrry ao.o.opo.ll.HbiX 

H yr.nepO.ll.RblX COObiTHft1 rpyDilbi C .O.ByMSI H TpeMSI KBHRTaMH npR O.llHOM 3aperHCTpR-

poaanaoM. Ilony11eno xopomee onpenene.a:ae Maccbl 11 -Mesoaa H y:s;asanue Ha 

06pa30B8HH& ., 0 ... MeSO.IIa; pacii8Jlaromeroca no ae 1iTpan~oaoMy Ka.a:any, .110 ae Ha 

2 Y -KBA.IITa. 

l. 3 a a e p m e n o o 6 n y 11 e .11 H e 4 - c a a T H M e T o o .B o 1t 

D y 3- b1 p :&. K 0 B 0 A K8M9pb1 .B IIy'lltQ IT + -M930HOB C HMIIynbCOM 2~4 faa/ c. 

qeao 200 000 IPOTorpaiPaA. BeneTcSI aecne.lloBaaae nponecca po)K.lJ.eHHSI p + -Meao.a:a 

H H306apbl N ~g H H3y1l&RHQ CBOftCTB A 1 -Me:::o.Ha. D.na peaKnHA 

IT++p .. p++p H IT + + p .. N* + IT+ 
38 

6hlnH onpe.o.eneHhl aneMeaTbi cnnaoaoA MaTpHIIbi nnoTaocTn. Ha pucyaKax 22 11 23 

np .. .llcTaBn&llhl pacnpe.lleneiiHB no a<fl<flexTHBBbiM MaccaM JlnSl ]( 

rr + p -cHcTeM , cooTBeTcTae.a:ao. B Ta6n. I .o.aau aaaqeaua p Kos4J¢unaeaToB 
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II 

crrrra:oao:li MaTpHUhi rrnoT.a:ocTrr, aa:li}:(ea:a:bie a pa6oTe. Llmi cpaaa:ea:rrs rrprraeaea:bi Teo

peTrrqecxrre LIB.Hlibie no aayM Mot:.emrM H LIB.HHbie apyrrrx pa6oT npa 6nH3KHx aaeprasrx. 

ttl 

""' 

.10 

M 

f(J 

/'1 

411 

"" 
30 

zo 

f(J 

-

a 

l'f(;r•;r•) 

I I I I "11 1 l'fev 
llln ~JIIM , ... _ ./"«! 

PHc. 22. Pa.capeaeneaHe ao a¢¢eKTHBHbiM Ma.cca.M 

fT + 11' ~. KOM6HH8.I!Hif. llfTpHX-IIyHKTHpHB.H 

KpHBa.a - cjJa.30Bbiif o6'beM ana M 
17

+ 
17 

o , 
IIyHKTHJ'H8H - cP830BbiH 06'beM IlniOC !IpOeKIIHH 

H3o6ap.;I N~/2 3/2 · Cnnowaaa KpHB8H - ¢a-
30Bbiit 06'beM1 IIpoeKIIHH H30613pbi H !IpOeK-

PHc. 28. 

I!HH ¢ +- Me3oaa. 

5 

/'1 (Jrrp) 

/'1'v 
~ROO 

PacnpeqeneaHe ao a¢¢eKTHBHbiM MaccaM 

11' + p - KOM6HH8IIHH. IJJTpHX-IIyHKTHpHaH 

KpHBBH - cPI330BbiH 06'beM, liYHKTHpHaH -

tpa30BbiJf o6'beM nmoc npoeKIIHH p t.Me3oaa, 

CIIIIOIJJH<IH - cP830BbiH 06'beM1 IIpoeKIIHH ¢ +_ 
Me30HI3 H IIpOeKIIHH H3068pbi N ~ /. • 

3/2 3/2 

42 



Ta6mrua 1 

p w· raa/c 
w+p .. pp+ w+p .. N•t-+wO 

Poo P1, -1 ReP IO Pu J 0 Pt, "'I Rep1 1 

:.I,SS-2,00 O,S47t_0,088 

4,\)' 0,70!_0,08 0,17!_0,08 ~.074!_0,070 0,40!_0,08 O,; 1!,0,08 ~.028!_0,072 

2,34 (aaua• 
paiiOTa) 0,11!10!_0,031 0,088;t0,041 0,08St_O,OS4 O,:.lllt_O,OS 0,(13S!,(l,04 0,003;t0,08S 

0JlBOMe30H88A 

MOil8111t 0 0 0,37!1 0,:.118 0 

/lo\oaem. c 
nornomenew 0,7 0,04 ~ .. 0,2 0,22 0,011 

2. HoBhre na.a.Hhre 0 6 o 6 p a a o B a H H U: K* (890) H 

Yt* (1385) B p83l.UI'iHbiX Kaaanax npH HMnynhCE 4,0 faBle. noKa38H0 1 'iTO B 

peaKIIH5JX THrra IT p -+ AKIT o6pa3y9TC5J TOnb~O K* (890) B 17% cnyqaeB. 

B peaKIIHH IT p -+AK 0 1T +IT- aa6nroaaeTcg po~aeaue Y* 
1 (1385) B ( 8,3±.4)% cny-

qaeB, a K*(890)- B (15 !._3)% cnyqeeB; B peaKIIHH ITp ... AK+IT -ITo 

po~aeaue Y * (1385)-B ( 15 + 4)% cnyqaeB, a 
1 -

K * ( 390) - B ( 20 ±. 5)% cnyqaeB. 

KpoMe Toro, B aTHX peax.nHnx aa6nronaeTCSI coBMec,·aoe po~aeane IT p ... Y * K * . 

TaKoro THrra peaKIIHH cocTaBnSIIOT OKono 5%. AaanH3 yrnoBbiX u HMnynhCHbiX pac

rrpeneneau:li cTpaHHbiX qacTHII B c.n.M. peaKnH:li yKa3 :.rBaeT aa npeuMymecTBeaaoe 

o6pa3oBaane aTHX qacTHII qepe3 nepe¢epnqecKH:li MexaaH3M c o6Meaao:li qacTHIIe:li -

0030HOM. 

nony'i9llbl naHHbl9 0 ( T .. 1 I 2, s = 0 -pe3c,aaace c Macco:li M .. 1675 MaB, 

pacrranaromeMcSI .ua A -rnnepoa u K -Me3oR ( pnc. 24). A K -pe3oaaac o6aa-

py~eH B peaKIIHSIX IT - p ... A K 0 + m IT ( m = 2) npa HMnynhce 4 faBle.. 

nnSI aToro pe30H8HCa 'iHCno A K -nap OTBOCHTenbHO BCeX C06biTliA COCTaBnsleT 

oKono 10%. Aaanu3 yrnoBoro pacnpeneneaug A -rnnepoaoB H3 TIHKa. cooTBeT-

cTByromero Macce ... 1675 MaB B cHcTeMe noK05J A K • yKa3biBaeT aa To, 'iTO 

cnu.u A K -pe3oaaaca paBeR 112. 8TH naHHbie cor nacyroTCSI c TeM, 'iTO aa6nro

nanOCb paaee B ny6ae H CiliA. CymecTBOBaaae aToro pe3oaaaca ObinO BrrepBbi9 

npencKa38HO Ea3eM, BaKCnH If napKHHbiM. 
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ecse•• 
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(m~'l.;~) 

.a_ 
L. ___._..._4 ........ _.,....A ~-.. ;;----;:-;_-;;-;-;-;.~-~A ~-F.3 ... l:A 41· ~~.s MN;cr~e) 

Pnc. 24 

THCTOrp8MM8 ar/Jr/JeKTHBHbiX 

Mace A- H K -r.racTHll 

H yrnosoe pacrrpeaenenne 

A-r.racTHll H3 o6nacrH 

1850~ M Ak ~ 1700 Mas 
B cncreMe rroKoH A K. 

3. H 3 Y ll e H H e H e y ll p ]{ r ll: X B 3 a H M 0 Jl e ii C T B H :A 0 T p H

U a T e n b H hi x n H o a o B c H M rr y n b c o M 7,5 r a a/ c c n p o-

T 0 H a M H. B OKOHllaTenbHYIO CTaTHCTHKY Bomno 1253 COOhiTIDI, H3 HHX 729 

C rrpOTOH8MH H 524 c aeATpo.IaMH. ITox:aaaao, '!To peax:rrliH o6paaosaali:SJ: x:oae'!-

HhiX l!aCTHU rrpH STHX aaeprH51X Hl:IYT npeHMymeCTB9HHO '!epea B030Y)!{/l9HHhi9 COCTO-

SIHIUI. ITpH nay'!eHinr crreKTpoB aq,ljleKTHBHhiX Mace o6aapy)!{eao o6paaosaaHe p 0 -Me-

aoaa H Hao6apbi N* 
8/2 

KpoMe Toro, B MeToAH'!e=KoM rrnaae rrpoaoaHnach pa6oTa no rrpHMeaeanro 

MeTOA8 aaal1H3a KHHeMaTHKH JeaKrrHii B oopaaax rrpocTpaHCTBa CKOpOCTeii. lle

Tanh.HO rrpoaaan:aa:apoaa.ao 180 coohiTHA c BhiAeneH.HbiM rrpoTo.HoM rrp:a .HanB'lHH 

TT 
0 -Me30.Ha H ero OTCYTCTB!o!H. C ITOMOIDbiO aToro MeToAa yaanOCb rrOHl!3HTb 

<floa no:>K.IIbiX KOMOHHarrHit B pacnpeaeneaux no a¢¢ex:THB.HbiM MaccaM. EbmH onpe

aene.Hbi MaCChi :aaaeCT.HbiX peao s:aacoa a pacnpeaene.HHRX H rronyqeao yx:aaa.Hlle .11a 

cymecTaoaaHHe HOBbiX peaoaaac oa: 
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4. 

A 8 (1 , 54 ) -+ 3 IT c f' s:: 0,14 rae (3,6 CT,,)TKJl,), 

X ( 1,55) -.217, 417 c f' ~ 0,155 rae ( 2,3 CT,,)TKJI,), 
8 

0 6 p a 6 o T K a <P 0 T 0 r p a ¢ H :ll:, n o n y tr e .II .II bi X n p H 0 6-

li y li e H H H 2 4- li li T p 0 B 0 :ll: n p o n a H o B 0 ll: n y 3bipbK 0 B 0 l!: 

n y tr K e a: e :ll: T p o H o E c a a e p r H e :ll: o T 2 

P, 0 10 f a e, TioKa3aH01 liTO HM99TCSI e<!3M0)KHOCTb. H3ytreHHSI KOM6HHaUH:ll: p77+77+ 

n niT 77 c HsocnnaoM 5/2, Halill:trne MaKCHM~Ma e pacnpenenea:n:~~: a~~eKTHe-

HhiX Mace aTHX KOM6HHaUHfi B o6JiaCTH 1,6 - 1,7 f3e roBOPHT e UOJib3Y npo.nomKe

HHSI nsytreamr aTHX nsooap. Ha pHc, 25 npe.llcTaBl:ea:o cyMMapaoe pacnpe.neneaHe 

190 KOMOHH8UH:ll:. TioJIO)K9HHSI MBKCHMYMOB .llJISi 

coananaroT • .rlnSI onea:KH BJIHSIHHSI aa aTH pacnpe.neneHHSi N* 
8/2 

H niT 77 

npeneneane p tr +. Ha pHc. 22 c ABHO pacnpe.nennime KOM6Haau:nll: c T - 5/2 H 

Pnc. 25 

PacnpeaeneHHe KoM6HHaann 
c T = 7512 H r/JB30BBH KpH
BBH. 
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4o '2573 
T 

{0 

~~~0Jbn 
~373 P.6_lf3 1013 3.133 JMJ J973 lr1.'13 MIIP ~rm 

PHc. 26. CneKrp aqHjJeKTHBHbiX Mace cHcTeMbi A p H3 co6biTIIil, o6pasoBaHHbiX 

HeiiTpOH8MH H8 CBOOO/l 'lbiX IIpOTOHBX. 

lP830B8H KpHB8H, C IIOMOcUhiO RM9IOIIIHXCH lPOTOrpa<iJHft MO*HO yBeJIH'tJ:HTb CT8THCTH

KY co6brTH1i 6onee '<ISM B 10 paa. 

3aecb *e ITpOBOAHJ18Cb pa1)0T8 ITO ITOHCKY AByxoapHOHHbiX p930H8HCOB C 

S = - 1 H S = 0. K H8CTOSIIIIE•MY Bp9M9HH oopa50T8HO OKOJIO 75% BC9X C06br-

THft CO CTp8HHbiMH 'tJ:8CTHU8MH H8 120 000 <iJoTorpa<iJn:ft. Tipeaaap.HT9JibHbl9 peaynb-

T8Tbl ITO ITOHCKY p930H8HCOB B Cl' CT8M8X 1\ P , P P C:BOASITCSI K CJI9AYIOIII9My: 

a) B co6biTHSIX, B03HHKill.HX B peaynbTaTe B38HMOA9MCTB.HH H9HTpOHOB C npo-

TOH8MH.1 B cneKTpe a¢1jleKTHB!Jh:X M8CC .CHCT9Mhl A p OOHapy*eH ITHK npH 

2573 MaB, OTCTOHIII.Hft oonee 'tJ:9ll:l Ha Tp.H CT8HA8pTHbiX OTKJIOH8HHH OT COC8AHHX 

HHTepaanoa c ITonaoit Ill.Hp.HHofi Mnaee 80 Maa. He yaanocb ITpoMoo:en.HpoaaTb aToT 

mrK, KOMOHHnpysr cTaT.HCTH'tJ:9CK.Hi1: ¢oa c n:aaecTHbiMH peaouaacaMH. KaK aTa, TaK H 

apyrn:e ITpOB9pK.H 1 ITO-BHAHMOMY 1 HCKJIIO'tJ:8IOT B03MO*HOCTb Toro, '<ITO ITHK B03HHK 

B pe3yJibTaTe K8K.HX-TO KHH9M8TH'tJ:9CKHX acjJ<iJeKTOB, Bo3M0*1I01 H8ft.ll9H HOBbili: p930-

S8HC (pH C. 26) • 
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6) B 

80 

eo 

.... ~ ,... 

PHc. 27. CneKTP a,P,PeKTHBHb!X Mace CHCT8Mbi A p H3 co6b!THil, 
obp830BBHHb!X H81lTpOH8MH HB Hapax yrnepoaa C Bbi110n
HSHH8M 3SKOHOB COXp8H8HHH ;neKTpHqecKoro H 6apHOR-

Horo 3apHaos. 

rpynne eo6brTHtl:, B KOTophrx Bbrnonasnorc:a 3aKOHhi coxpaaeaua 6apu-

OHHOrO H aneKTpHqaC:KOrO 3ap5l.rtOB, HO He BbinOlUl:E Hbl KHH9M8TH'l8CKH8 ycnoBHSI 

B03HHKHOB9HH5l HX Ha C:B060.rtHhiX npOTOHaX, 06Hapy)K8B pe3KO BblpB»<8HBbift UHK C 

MaKCHMyMoM npM 2062 Msa. ITpoMcxom.neaue aToro anrca aBTOphr oTaocHT K cun:r:.

aoMy a3aHMo.a:efiCTBHro B cucTeMe Ap np11 HHaKHX OTf:ocHTem.HbiX aaeprlHIX (pHc.27). 

B) B rpynne co6brTHft c BH.rtHMbrM pa3BanoM a.npa yrne.pona aatl:nes nux npu 

"" 2220 MaB c nonaoft mupuaoa M9Hbme 40 MaB (puc. 28). 

Pesxue THIIbi pacnasoa 

ITpoBollHnHcb cnenyromne uc:c:ne.noBaauH aa MaT,:~puane, nony'leHHOM aa KaMepe 

Bunacoaa, 
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50 

50 

40 

30 

20 

"j , , , , ~~Clnao ,(] bo .o 
2053 2213 2373 25.33 2593 2833 3013 3i73 3333 .3493 3653 MAP 

Prrc. 28. CneKTp arjJrjJeKTffBHbiX MBCC cHcTeMbi Ap H3 co6brTrril, 

Obp830B8HHbiX JieifTpOHBMH H8 HapBX yrnepoaB C BHaHMbiM 

p83B8llOM Hapll, 

1. TI e p B B .S 8 K C II 9 p H M e H T a JI b H a R II p 0 B e p K a I' H II 0-

"'' e 3 1 o 5 'h R c !I R ro m .u .x p a c II a .o: K ~ ... rr+ + rr- B paM~ax 

CP-H.l!BapHa.liTHOCTH oomHM .[lJIR BC 3X .li9CT80HJibHhiX '18CTHII OTKJIOH9HH9M OT 8KCIIO

H9HIIH8JibHOCTH B 3aKoae paciiana. B ycnoBmtx, B KOTopbiX aaomo.nan.ucb nbnro-

>KRBynure 
0 

A .. P rr 

K ~ ... rr + rr - - pac IIa.llhis He ohlllo ooJiapymeao .o:onro:>KKByml'Ix 

... paciia.O:oB, TeM caMhiM ohrna aKciiepHMe.l!Tanbao c .n:ocToBepaocTbro 

99,9% ycTa.lloBJieaa aecocToRTenht:ocTb yiioMHHYThiX Bblme r.uiioTe3, 

2. TI o H C K H .II 0 B hi X_. e. ill e H e • 0 o H a p y :lK e H H hi X T H II 0 B 

p a c II a .n a K 
0 

- M e 3 o a E. EhmH ycTaaoBneabi cne.nyrom.ue Bepxa.ue IIpe

.o:enhr .nnH BepoSITaocTeii paciia.O:oB: 

W ( K ~ -+ e + e··) ~ 

W(K~-+p.+p.-):;; 

W(K 0 -+p.±e.;:·) ~ 
H 

W(K~-+ rr+rr··y)::; 
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4 -1 1,2 10 ceK , 

4 -1 1,2 10 ceK , 
4 -1 1,2 10 ceK , 
5 -1 

2 10 ceK • 



3. P 8 C C M 0 T P e H H e ll H T e P tP e p e H ll B 0 H H hi X Sl B n e J1 B A: 

B p a C II a ll a X Jl P B p 0 >K .ll e H B B II a Jl bl K 0 'K 0 e CBR3ll c eo3-

MO)KHbiM aapymeaBeM CP- BHBapBaHTHocTB: 6brno Bbmonaeao e psrne TeopeTuqecKBX 
0 

pa6oT no K -MesoHaM. IloKasaao, 'ITO BsyqeaBe aTnx sreneanii noseomteT: onpeo:e-

nnn. eenH'IlHIY H OTHOCHTen&HyiO <flasy 0'19Hb M8nbiX IIpRMeCet!: C 'I~THbiMB ( HnB He

q~THbiMB) opoB.Tant:dibiMli MoMeaTaMB e cncTeMe K ° K 0 , aa6niO.llaT& e "'qBcToM"' 

eune sanpemeHHbre CP-B:aeapuaaTHOCTbiO pacnanbr B: nony'IHT& 

ceeneHBSl o <f!ase aMnnBTY.llbi A 8 ( 3 rr ) • ( e oobi'IH_c>t!: nocTaHoBKe onbrTa aTo 

ae npencTaengnoc& eosMo>KHbrM), a TaK>Ke Bccnenoea~·& pereaepanBIO K
0

8 
B K~ -

Mesoaoe. Bbmcaeahr ocooeaaocTB nponecca pereaepallHB npB oon&mnx aaeprngx, 

KOTOpbr:li .ll,89T B03MO:>KHOCTb O.llHOBpeMeHHO H3Y'I8Tb 8CHMIITOTH'I9CKO~ IIOBQ..ll9HB9 

K8K MHBMOt!:, T8K H .ll91i:CTBHTen&H01i '18CTH 8MIInHTYtlbl p8CC9SlHHSl 1 HCCn9.ll,OB8Tb 

.llHCIIepCBOHHbl9 COOTHOill9HHSl1 rrpe.llCK838HHSl pe.!l>KHCTHKII, 8 T8K>K9 OIIpeaenBTb <flopM-
0 

<f!aKTOp K -Mesoaoe. 113 nonyqeHHbiX pesyn&TaToB c;xenyeT ocooo oTMeTBT& cne-
o 

naaay10 enepehre oueaKy aneKTpoMarJmTHbiX pasMepoe K -Mesoaa ( r 0 ~ 2,6 f c 
K 

95%-aot!: .llOCTOB9pHOCTbiO) • 





.~ a 6 0 p a T 0 p H B 

Hp;epHbiX 

npo6JieM 

B 1966 roay aay"<IHbie HCCneaoaaaHR B oonacTH q'H3HKH aneMeaTapHhiX "<IBCTHil 

H 8TOMHOrO Sl.llp8 BhinOllHSinHCb rnaBHbiM 00p830M B Tp.l.llHilHOHHhiX .llml J1aoopaTOpHH 

Sl.ll9pHbiX npooneM H8Tip8Bll9HHSIX! H3Y"<I9HHe CHllbHhiX B31LHMO.Il9ll:CTBHll: HyKllOHOB H TIH

OHOB c ayr{noaaMH H H.llpaMH, cnaobiX H aneKTpoMaraHTI:biX B38HMo.llell:cTBHll: H tjJH3HKH 

TIHOHOB H MIDOHOB1 HCCll9.1lOB8HH9 CBOll:CTB H KBBHTOBhlX X8p8KT9pHCTHK HCKYCCTB9HHO

p8,1lH08KTHBHbiX 8TOMHbiX Sl.llep, OC009HHO ll9tPOMHpOB8HHI•IX, 

B TO me BpeMSi 6naronapH BBO.IlY B .llell:CTBHe M!O-M930HHOrO Tp8KT8 B Teqe

HH9 fiOCll91lllBX llBYX neT HaqanH HHT9HCHBHO p83BHB8ThCSI T8KHe HOBbie HHTepeCHbl9 

H8fipaBJI9HHSI !}JH3HKH , K8K MIO-aTOMH8Si Cfi9KTpOCKOfiHR 1 Me30XHMHSI H T,n, 

CoopymeaHe B oTAene S!:Aepaoll: cne:s:TpocKonHH /I.HTI B 1966 rony 6on&moro 

8llb!}Ja-cneKTpOM9Tp8 H SKCnpeCCHOll: XHMH'I!9CKOll: Jl80C'P8TOpHH H BBOA B )l9ll:CTBH9 

B 1966 rony nonyropS!:'I!HX na6opaTopPill: oTKpbrnH oon&Ir:He B03MO)!{HOCTH nnsr B3y"<Ie

aPisr pSI.Il8 B8)!{HbiX1 paaee li9)lOCTyfiHhiX )lllSI SKCnepPIM9HT8 TOHKPIX SIBll9HPill: H CBOll:CTB 

8TOMHbiX Sl,ll9p 1 ooaapymeaHSI H HCCJI9AOB8HBSI HOBbiX H.::: OTOfiOB, 6onee Jl8ll9KO OTCTO

SIWHX OT llHHHH CT80HllbHOCTH H T,fi, 

B naoopaTopHH yenemao npoBOAHJIHCb pa6oTbi 1> o6nacTH !}!H3HKH H TeXI:lHKl!t 

CPillbl:lOTO"'I:lhiX ycKOpl'!Tenell: TPina M930HHbiX !}Jaopl'!K, 

CBJII:?Hbie B38HMOAeBCTBJrUI HYKJIOHOB H nuoHOB 

C HYXJIOH8MH B HBP8M! 

1, H 3 y q e H H e K 0 p p e ll Sl Il H H B p p- p 8 C C e Sl H H H n 0 n SI

p H 3 0 B 8 l:l l:l hi X n p 0 T 0 H 0 B. 3TO HCCH9AOB8HH9 SIBJISi9TCR '1!8CTbiO 

OOllbWOrO IlHKJia pa6oT, KOTOpbi9 npoBOASITCR B nallOp8TOpHH SIJl9pHbiX npo6neM 

C HYKJIOH8MB 1 BM9IOWHMH saeprBIO oKono 600 M:~a, no nporpaMMe 'nonacllro 
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I 

~1n 

~I 

1:11 

·~ 

onbrTa". KoJ:Ie'Iaoii: uenhiO yKaaaa crbrX sKcnepHMeHToB s:ramreTcSI nonyqeane caeneanA 

06 8CHMTITOT:H'IeCKOM TIOBe.lleJ:IHH BOJIHOBOH ¢YHKillflf CT8JIKHB8IOI1IHXCH 'I8CTHil nyTeM 

npoB9.lleH:HSI ¢aaoaoro 8H8JIH38 A8H.HbiX R Bbl'IHCJI9HHR 8MITJIHTYAhi pacceR.IUIR. 

OnbiTbi no nayqeanro Koppe.1s:runn nons:rpnannnii: a p p -pacceSIHifH TIOJISipH-

30B8HHbiX npoTOHOB, BbiTIOnaeaaue B TeKymeM roay B nHn, HBnHIOTCSI O'IeHh TPY.ll

HbiMH H YHRK8JlbHbiMH. 3Kcnep:HME!HT BbiTIOJIHeH C nons:rp:H30B8HHbiM ITy'IKOM npoTOHOB 

p = 0,34 + 0,02)' HMeromnx 9,IeprHIO 605 Msa, .llJISI yrna pacceSIHHSI () = 90° B 

C.U.H. B OTibiT8X lfCTIOJib30B8Jl8Cb CHCTeMa RCKpOBbiX KaMep, ynpaBJIS19MbiX CUHH

THJIJIHUHOHHbiMH C'I~T'Ill:K8MR. Tiony'I9Hbl CJie.llyiOiliRe 3H8'19HHSI K09¢¢HUH9HTOB KOppenSI

Ili'IH rrons:rpnaaunii:: 

C q kn 

c 
c 

nn 

kp 

( 90°) = OJ92 ±. 0,38, 

( 90°) .. 0,5E ±. 0, 18, 
0 

(90 ) = 0,27 ±. 0,18. 

Hail:.ll9HHbi9 B9JIR'Ill:Hbl C k C ll: C 6biJIH HCUOJib30B8Hbl COBM9CTHO C .llpy-
q n nn Kp 

rHMH )l8HHbiMH .llJISI TipSIMOrO BOCC"8.1IOBJI9HRSI Kos¢¢HUR9HTOB 8MITJIHTy.llbl p p -pac-

C9SIHHH! 

M "" 1 /2 I (a + b ) + ( a - b ) ( ;; ~ ) ( ;; ; ) + e [(;; ;) + ( a-. n,..) ] + 
2 1 2 

+(c+d)(; 1H;; k)+(~-d)(;; p)(d p)j 
1 2 1 2 

. 0 0) 
TaK KaK npn () = 90 aMnnHTyaa a ( 90 = 0, a b ( 90°) ... c (90°). 

TO Bbi"'HCJIRJil!Cb JIHIIIb 3H8"19HHR 8MITJIHTYA b , d II e H 4>a3 ¢ b H cp d' 

BaJKHeil:IIIHM peayn&TaTOM pa6oTbr SIBnSieTcSI To, 'ITO c noMOilihiO nonyqeHRbiX 

.uaHHbiX o Kos¢¢nnBeRTe c 
q kn 

arrepBbre ynanoc& ocymecTBH'l,'h onaoaaaq:aoe rrpSI-

Moe aoccTaaoaneaHe aMnnnTy.llbi pacceSIHHR a o6nacTH aaepr~t~, rae geyrrpyr~~:e 

rrponeccbr nrparoT cymecTBeaayro pon&. Ha.il:neaabre MO.llynn aMnnHTY.ll H ¢aabi npH

aeneabr a Ta6n. 2. Dpn pacceSIRIDI c 6onhiiiRMH nep~aa'IBMH HMrrynhcoa B aMrrnH

Ty.lle pacceSIRHSI cymeCTBeHHbi .llB8 'IJieHa: O.lli'IH H3 HHX CBSI38H CO CliRH-opOHTSJIL-

HbiMH CHJI8MH (e), a npyroii - orrpeaeneaaaSI KOMOHRSUHSI neaTpan&HbiX H Tea-

30pHbiX CHJI. 

TioapooHbiil: aaaJIH3 BCeil: COBI)KYITHOCTH OIIbiTHbiX .llSHHbiX ITOK838JI1 "'TO B IIIH

pOKOH o6nacTH saeprHil: OT aa .llO 630 M aB CliH.H-op6HT8JlbH8R 8MITJIHTY.ll8 AJIR 
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1,25 

f 1,0 .._ .... 
~ 
rO.?s 
"' 0) 

?<;' 

~ qs 

~zs 

-~25 

Taonnua 2 

Pemeune rrpn 600 Maa c yqeToM natl:neanoro 
3IIaqeHIHI C 

q kn 

(b) 0,23 ±.. 0,05 

(d) 0,09 ±.. 0,09 

(e) 0,64 ±.. 0,04 

¢b 146° + 100 

¢d -105° ±_·61° 

-13 
Monynn B ennnnuax 10 eM ------------------------------------·--------------

·~tO-ne,., 

0 f 

I f 
0~ 

Q 

0 9 
co 

100 D 2fXJ JOO 500 600 

f 

T,,lfll 

PHc. 2B. 3nepreTHqecKBH SBBHCHMOCTb aeRcTBHTenbffOR H MHHMoR qacTeR cnHH-

op6HT8RbHOR 8MORHTyabi B pp -pacceHHHH. 

0 0 -MHHM8H H aeRCTBHTeRbH8H qacTb KOSl~qJHI!HeHT81 COOTBeTCTBBHHOj 

6 B -nepBbiR Ha6op; €} § -BTopoR na6op; 

tf) tii1 -qeTBepTbrl! naoop. 

p p -paCC9SUIIISI OK83blB89TCH 'il!:CTO MHHMO'fi (pRe. 29). npyrRe SMIIniiTY,I:(bl BO BCet\ 

R3Y'i9HHO:li o6naCTR aHeprR:li RM9IOT Cp8BHRMbl9 no BenRttRH9 MHRMbl9 R .1:(9fiCTBRT9nb

Hbl9 qaCTR. Ilpe.I:(CTaBnsteT T8K)!{e RHTepec CpSBHRTb 3R:8'i9HRSI peanbHOA II MHRMOfi 

c 
qacTe:li aMIInRTYJ:Ibi p p- R n p -pacceHHRH .r~nH yrna 0 • Ha pRe. 30 R 31 rrpRae.r~eHbi 

53 



o I o aaepreTHqecKHe 3aBHCHMOCTH OTHOIIIeHHH Re a (0 ) lm a (0 ) LIJIH OLIHOHMeH-

HhiX ( pp) H pa3JIHqfihiX ( n p ) HyKnoaoB. CrrnoiiiHbie KpHBbie BhiqHcneHbi aa 

I< l?tt/..pp{O'J) 
j 11 2,0 :Jmd.pp(O'} t (K..tl..np (0')) 

! !I IP • ~ 'Jmd..np (0') 
!' tB I 1.2 
I ~I 1.7 1,1 
~ ~ $ 
'I t5 o,g 

I ~ I ~ 
u ~ 
12 Q6 u ~ 
~ ~ 
~ ~ 
0.8 0.2 
~ ~ 
~ 0 
Q5 ·OJ [ 0.2 q3 ll4 0,5 

~ ~ 
~ ~ 
u ~ 
0.1 .qs 
0 -~ 

01 ll3 ll4 o,s ll6 a,? o,s ll9 t.o -ll7 r 
=a 1 1 1 1 1 1 1 1 1 -as r I 'I t I I 1 ! J I ~ 40 52 66 95 147 210 315 400 630 7;,{na6cucm; ,M36 23 40 66 95 1+7 315 630 T.(na6CIJCIT1) H;8 

52 210400 . '. 

PHc. 30. 3nepreTH'feCKaH 38BHCHMOCTb PHc. 31. 3nepreTH'fecKaH 3aBHCH.\tOCTb 
Re a (0) / Im a (0) 

PP PP Rea (O)/ Im a (0) 
41p np 

ocaoae LIHcrrepcHoHHhiX cooTHOIIIea ail: B.C. Eapai!IeHKOBhiM ( p p) H A .KapTepoM 

( np). Mo:»<:ao BHLieTb, qTo rrpH acex aaeprHHX oT 40 LIO 400 M aa nnH pp -CHC-

TeMbi 8TO OTHOIIIeHHe LIOCTaTOqHO BeJIHKO H JIHI!Ib ITpH aaeprHH ITOpHLIKa 700 MaB 

CTaHOBHTCH 6JIH3KHM K HYJIIO, Ha6JIIO):IaBIIIeecsr OTCTyrrneHHe OITbiTHbiX LlaHHhiX OT 

TeopeTHqeCKHX KpHBbiX ( KaK LIJISI J p - , TaK H LIJIH 

rropHLIKa 600 M aa Tpe6yeT yToqaet HH, 

np -CHCTeMbi) rrpH 8HeprHHX 

2. <1> a a o B hi il: a H a n H a N N -p a C C e H H H H, 11aTepeCHhiH pesynb-

TaT rronyqea B pa6oTe, ITOCBHI!I9HHt)H cpa30BOMy aHaJIH3Y L18HHhiX 0 HYKJIOH-HYKJIOH

HOM pacceSIHHH ITpH 8HeprHH 23 M :m. Y CT8HOBJI9H e):IHHCTB9HHhiH Ha6op cpas, KOTO

poMy YLIOBJ19TBOpHeT BC.H COBOKYITHOCTb HM9IOI!IHXC5I ):laHHbiX, 0Ka3aJIOCb ITpH 8TOM1 

qTQ rrapaMeTp CM9IIIHBaHH5I t 1 5IBJI5I9TCH rrpH 8TOH aaeprHH OTpHUaT9JibHbiM 

( l 1 = -4,87 ::!: 1,39). CoaoKyrraocTb LlaHHbiX CBHLieTenbcTayeT o cno:»moil: saBH-

CHMOCTH l I OT aaeprHH: rrpH 0'!9Hb M8Jlb!X aaeprH.HX OH 5JIH30K K Hynro; 38T9M 1 
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KBK aTo cnenyeT H3 aaanH3a, oTpHuaTenea, a 11pH aaeprHHX t5onee 100 Mas cTaao

SHTCH nono>KHTenhHhiM H pacTeT c yaens'leHHeM saeprliH. B aTofi CHTyauHH aeChMa 

HHTepeCHbiMH CTaHOBSITCSI OilbiTbi no np -pacceHHHio npH aaeprHHX 12-16 Maa c 

110nHpH30BBHHhiMH 11pOTOHHbiMH MHllieHSIMH, nnH 11118HHpC B8HHSI 9KC11epHMeHTOB ( yCTa

HOBneHHSI o6nacTH yrnoa pacceHHHH, npH KOTOpbiX aal!oonee uenecoot5pa3Ho aecTH 

H3MepeHHH) Bbmonaea (jla30Bbifi aaanH3 npH aaeprHHX HyKnoaoa 9, 7; 14 H 18 Maa. 

3,0 0 p a 3 0 B a H H e 3 B p Sl >K e H H hl X n H J H 0 B B C 0 y .ll a p e

H H S1 X H e :It T p 0 H - II p 0 T 0 H. HOBbie aa:KHbie pe3y1lhTaTbi nony'leHbi 

nayMH rpynnaMH nat5opaTopHH a Ol1hiTax c aefiTpoaaMH, HMeromHMH aaeprHH 600 Mas. 

neTanhHbie HCCJienosaHHSI peaKUHfi 

n+p ... IT++n+n n+p ... rr ··p+p 

1103S011H11H ol1penenHTh: 

a) Il01lHOe Ce'leHHe pO>K.lleHHH Il01lO*HTe1lhHbiX H OTpHUSTenhHbiX Me30HOB 

(OHO COCTaBnHeT (1,3 ±. 0,2)•10-
27 

CM
2 

.ll11H Me30JIOB O.llHOrO 3HaKa): 

0) yrnoBbie pacnpe.oene.HHSI .ll11H IIHOHOB p83HbiX 3H8KOB, a TBK>Ke CYMMapaoe 

pac11peneneaHe; 

B) aHepreTH'IeCKHe cneKTpbi IIHOHOB OOOHX 3HaKC Bi 

r) I1011H09 C9'1$HH9 00p830BBHHSI nHOHOB B COCTOSIIHH C H30TOI1H'IeCKHM CIIHHOM 

T • 0. 
CoaoKyl1aocTh nonyqeHHbiX naHHbiX nana so3Mo:KHoCTh cnenaTh pstn sa>KHbiX 

38K1lroqeHHfi 0 xapBKTepe Oopa30SaHHSI IIHOHOB S N ],\ -CT01lKHOSeHHSIX H 1 B qacT-

HOCTH, 110K838Th H9000CHOS8HHOCTh 11peaet5pe>KeHHSI SI<nB.llOM Hepe30H8HCHhiX 11epe

XO.ll0S 11pH TeopeTHqecKOM paCCMOTpeHHH 11pot5neMbi, 8ornaCHO 011biTHbiM naHHhiM 1 

3TOT BKnan COCTaBnHeT OKOnO 30%, YaCTh 3THX ~e3y1lhTaTOB Y*e nony'IHna 

110.llTBep*.oeaHe B onhiTax, KOTophie ae.oaaao aaqa~'hi B UEPHe. 

4.n p H M 0 e .ll 0 K a 3 a T e 11 h C T B 0 C r m e C T B 0 B a H H ~ 

c s e p x T H >K e n o r o H 3 o T o n a r e n H H -He 8
• B11epBhie sonpoc 

0 cymeCTBOBaHHH He 8 
paCCM8TpHBanH B 1960 ro.oy 3enh.llOBHq H fonh.llaHCKH~. 

EcnH TBKOe H.llpO cymecTsyeT H CTaoHnhHO 110 OTHOlli9HHro K HCI1YCK8HHro HyKnOHOB, 

TO oao non>KHO npeTepnesaTh 6eTa-pac11an 110 nsyM c teMaM: 

8 + {3- 8 * + y 8 {3- 8 +) 
1. He ( 0 ) ... Li (0,978 Mas, 1 ) ... Li ... Be (2,9 Mas, 2 

(3,22 Maa, 1+) ... Li 7 + n 

4 -2He; 

Pac11an 110 11epaofi cxeMe ocot5eaao xopomo MO>KHO Hal5nronaTh s ¢oToaMynhCHH KaK 

T -ot5pa3Hbi:li cnen c nayMH aneKTpoaaMH, ShrxonHIDHMH H3 ToqKH pac11ana stnpa Be 8 

HB nse 81lh{jla-'IBCTHilbi, 
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TipH 3aXBaTe OCTaHOBHBUm;~CH OTpHUaTeJib-HbiX IIHOHOB H.llpaMH B cpOT09MYJibCHH 

6bmo aaperHcTpHpoBaHo 14000 "-o6pa3HbiX cneaoB. CpeaH HHX aall:aeao 8 cnyqaeB 

o6pa30B8HHH H.llpa He 
8 

( pHC, 3 ~), KHHeMaTHLieCKHH 8H8JIH3 IIOK838JI1 LITO STO HBJIH-

H' -

/ 

e' 

lx+c~ H/+H/+H' 
. I . ,.1 .. . ~~-

'..... Jj. 
~-- '! / 

. -·· I , . 
,.'· :_ ' ~..;i 

\ 

.. · ... ;~. ~.~·, / I 

~I : 't e, , ·. ·.t· \ 
.~ -~ '-\\ \. -~· .~' . .. . \ .. 
~ l ..... . . ... \ 

\ .' .. 
•' '•'r ·~ 
. -~· \ # .... •' . . . ·. 
''. .. .. , . 

., . . t 

Pfw. 32. ~HKpO¢OTOrpa¢HH 06p830B8HHH Hapa 

/ 

~_.·~~~· .... . . . 
•. : / ·. ' .. ~- ;~·,.· J 

B /J "* r /i "* ~ ';t-~ .... ,He He ~Li. --Li. ~Be --2ci. ~ 

eTcH cneacTBHeM peaKnHti: (puc. 33): 

1. TT- + C 12 -+ He 8 + He " + H 1 

2. - + c 12 -+ He 8 +H2+Hl+H1 TT 

3. - + 0 16 -+ He 8 + He 4 
+ He 8 + H 

1 
TT 

He 
8 

• 

Macca renuH-8 paBHa MH ... s = (7481 1 3 ±.0 1 9) MsB1 BepoHTHOCTh ero o6pa3oBaRHH 

. -6 -
B yKa3aHHbiX Bbiiile peaKnHHX - II•)PSI.llKa 2 • 10 1 aecpeKT MaCCbi M- A = ( 29 18±_01 9) M sB. 

H3 cjJaKTa cyllleCTBoBaHWH 5eTa-aKTHBHoro Hnpa He 8 
C H3MepeHROH Maccoll: 

cneayeT 1 qTo sHeprHH CBSI3H -reTpaHeii:Tpoaa ( ecnu oa cymecTByeT) MeHbme 

( 4 1 9 ±. 0 1 9) MsB. 

5,ll B 0 ii: H a H II e p e 3 a p H .[( K a II H 0 H 0 B H a SI .[( p a X, 

HOBbiM HHTepeCHbiM cpaKTOM 1 yc raHOBJieHHbiM B HCTeKIIleM roay 1 HBJIHeTCH Ra6mo

.[(8BIIleeCH pe3KOe pa3JIHLIHe B Sf•epreTHLieCKHX 3aBHCHMOCTHX .[(BOHHOii IIepe3apHJlKH 

OTpHIIaTeJibHbiX IIHOHOB H IIOJIO)KW'eJibHbiX IIHOHOB. Pe3yJihTaTbl HCCr.Ie.[(OB8RHit 1966 ro-
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.. --~------~--~-~----~-----... 

CxeMbt pacnaaa He •. 

I He 8(o•;Jl~i 8(o_.978 Ma8, 1+) -f-u8-f!:.Be8•(2,911s42/-2He'{88t} 

II He8(o·;~uB(J,22M38/)-t• 1 +n (f2%) 

BoJMOJICHote KaHal7bt peaK4UJ1 : 

(f) 1r-+o 16-He8+B 8 ) 2~ ll!f4e6ote J!Jodot 

(2) rr-+ C12 
-He8+He

3
+H

1 I 
(3) 1T-+N

14
- He 8 +He3+He 3 3-lly4e8b1e JGeJdot 

(4) 7i-+0
16 

-He8+Be 7•H 1 

(5) Ji- + C12 -He8+H 2+H 1+H 1 

(6) -HeB+H1+ H 1+H 1+n 

(7) 1r-+N1*-He8+He3+H2+H1 

(8) - HeB+He*+H1+H1 

(9) -He8+He0+H
1
+H

1
+n 4-.ny4e6ote JGeJdot 

(10) ff-+0 15 
-He8 +L./+i/+H1 

(If) -He8+He'-+HeJ+H 1 

(12) - He8+HeJ+HeJ~H 2 

(13) -He 8+He 3 + HeJ•H:+n 

BepoflmHocmu oopaJo8aHUJl He8 

W Ti-c'2. -HeB -28·to-6 
f T{- C I} -f3ce lrilHQ/ltJI- 1 

= ;;- ot6- -Hes = 2 t ·to-6 
\V;, Ti 016 ---&ceJraH0/1111 1 

W- = Ji- N'*-HeB ( 5·10-6 
-' Ji- JVfii -8ceKQHQflbl 

PHc. 33. CxeMa pacnaaa Ha.'Ja He 8 

H B03MO)f(Hbl8 KSH81Ibl pe

BKIIHII. 

Jl8 Jlml ,- -Me3QHOB H 001199 paH.HHX - JlliH 11 + -M930.HOB Dp9JlCT8B119Hbl Ha pHc,34 

JlliH o6nacTH a.e:eprHii o-r 50 no 170 M aa. 

f5[m8] 

2,0 

1,6 

1,2 

0,8 

0,4 

0 
0 20 40 fOO 120 

1-· 

J[+ 
/ 

-· ... 1 

f40 

T 
I 

T I 

I 1--+---t + I x-
l 

PHc. 34. 3nepreTHqecKaH saBHCHMOCTb ceqeHHH aBoltnolt 

nepesapHaKH IIOIIO)f(HT81IbHb!X H OTpHIIBTellbHbiX 

IT -M830HOB. 
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6. TI o r n o m e H n e " -M 3 a o H o B r e n H e M-3. B uemix nayqeHHSI 

8 
M8X8HH3M8 IIOrJIOlli8HHSI OTpHU81'8JibHbiX IIHOHOB SIAp8MH He BIIepBbie H3Mepe1Ibl C 

xopome~ ToqHocTbro OTHOCHTeJibHbe aepoSITHOCTH cnenyromnx rrpoueccoa: 

( 1) ( rr - + He 8 
-+ p + n + n ) ; 

( 2) ( " - + He 3 
-+ d + n ) ; 

( 3) ( rr - + He 
8 

-+ d + n + y ) . 

BepoSITHOCTH sTnx rrpoueccoa cocTaBJISiroT cooTBeTCTBeHHO (57,8 ~ 5,4), 

( 15,9 ±. 2,3) H (3,6 ±. 1,2)% OT IIOJIHO:M: BepOSITHOCTH 38XB8T8 IIHOHOB SIApOMHe 
8

. 

MsMepeHHoe sHepreTnqecKoe pacrrpeneneHne ne~TpoHoB oT peaKunn (3) o6Hapy*n

saeT xopoiiiee cornacne c Teope rHqecKHMH pac'!~TaMn B.B.CTpyMHHCKoro, yqHTbi

sarornRMH B38HMOU8:M:CTBH8 HyKJIOHOB B KOHeqHQM COCTOSIHHH. CrreKTp *e IIpOTOHOB 

OT pe8KUHH ( 1) IIJIOXO OIIHCbiB88TCSI T80pHe~ ( llHBOK8p8H), KOTOpaSI He yqn:TbiB88T 

yK838HHOrO B38HMOU8~CTBHSI ( CM. pn:c. 35). 

t:.N 
AP 

600 

1(00 

200 

... ! + "<+ I 
----- I 

---- ------ - .J. 400 p.!ll9 ----- I c. --
100 200 .300 

PHc. 85. I1MnynbCHbii'l cne1rrp nporoHoB B peaKaHH 11- +He8 ... p +n +n , 
CDnOillHOfi KpHBOh .l<BH TeopeTHqeCKHfi cneKTp. 
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7.0 n p e JJ. e n e a H e o T a o ill e a H g B e r o g T a o c T e a 6 e 3-

p a JJ. H a U H 0 H H 0 r 0 H p a JJ. H a U H 0 H H 0 r 0 3 a X B a T a 

11 -M e 3 0 H 0 B JJ. e H T p 0 H a M H: p I~ a K U H H rr - d -+ n n ( 1 ) 

H tr-d-+ nny (2) 

ueccaMH oopa30BaHHR H pacceRHHR ITHOHOB 

cTeif npoueccoa (1) H (2). Oao paaao S 

OT rrpeJJ.CKa3aHHOl"'O TeOpHeH ( 1,6 ±. 0,4), 

ohmo H3Hepeao oTaomeaRe aepoRTHo

w (1) 
W(

2
)- = 2,94 ±.0,15, B OTliH"l:He 

Cnaobie n aneKTpoMaraHTHbie B3aHMoneitcTBHR H dmaHKa 

Me30HOB 

1, M IO - 3 a X B a T B C e p e H K a 11 h U H H, C UenhiO IIOHCKa B03M0)!{

HOrO OO'bRCHeHHR aaoManbHO 001Iblli0H aCHMMeTpHH B yrnoBOM pacrrpeJJ.eneHHH aen

TpOHOB OT 3aXBaTa MIOOHOB B Cepe H KallbUHH, paaee OOHapymeHHOH B naoopaTOpHH, 

82 40 
H3Mepeaa BepoRTHOCTh BbilleTa Heil:TpOHOB IIpH Ml0•·3aXBaTe B S H Ca IIyTeM 

perHCTpaUHH paJJ.HOaKTHBHbiX RJJ.ep p 80 
H K88

. B 8TH X OIIbiTax ooaapy>KeHo, 'ITO II pH 

MI0-3aXBaTe B cepe H KanhUHH aeil:TpOHbl BbineTaiOT B OCHOBHOM napaMH. 3TOT 

¢aKT, rro-BHJJ.HMOMY, rrpOTHBope"l:HT o6merrpn:HRTOMY OJJ.HOHYKliOHHOMY MexaHH3MY 

3aXBaTa MIOOHOB RJJ.paMH 1 Ha OCHOBe KOTOporo !J.O HliCTORillero BpeMeHH IIbiTaJOTCR 

IIOHHTh 1 IIO'leMy 3Ha'!eHHe aCHMMeTpHH Heil:TpOHOB BUliHKO, 

2. B o n hi T a x c JJ. o n r o m H B y ill H M H K 0 
-M e 3 0 H a M H 

BIIepBbie IIOlly'leHbi JJ.aHHbie 00 :aaepreTH'!eCKHX CIIeE TpaX H yrliOBb!X KOppeliHUHHX 

'!aCTHU B K e 8 -pacrraJJ.e IIpH tPHKCHpOBaHHOil: :aaepl"HH 11 -Me30HOB ( o6pa6oTaHO 

9400 V0 -COObiTHil:), Ha OCHOBe 9THX JJ.aHHbiX CJJ.erraHO 3aKliJO'leHHe 0 TOM 1 'ITO 

TOnbKO BeKTOpHb!H BapHaHT B3aHMO.UefiCTBHH XOpOlliO OIIHCbiBaeT paCIIa,ll K O -M930-

HOB; BKlla.U S - H T -BapHaHTOB ae rrpeBbllnaeT 1 )%. 

3. 11 3 M e p e a H e B p e M e H H m H 3 H H n + -M e 3 o H a. DnR o6aa

py>KeHHH B03MO>KHOrO OTKliOHeHHH OT 9KCIIOHeHUHallhHOCTH B paCllaJJ.e HeCTaOHllh

HbiX qacTHU npoBeJJ.eao HaMepeaHe apeMeaH mH3HR rr + -Me3oHa B HHTepaane 

3 r ~ t ~ 16r . 06pa60T8HO OKOliO 1 MHllliHOHa OCUHllliOrpaMM, 0TKliOH9HHSI 

oT :aKcrroaeauHanhaocTH ae o6aapymeao. 11ccne.uoBaHn:e 3aKoaa pacnana qacTHU 

B TaKOM lliHpOKOM HHT9pBane BpeMeH Bbi!l01IH9HO E·II9pBbi9, 

4,11 3 y q e H He Me X a H H 3M a p a .ll H aU H 0 H H 0 r 0 3 a X B a-

T a ll H 0 H 0 B H .ll p a M H rr + ( P) + (A) -+ n + y + (A). 

npHMOe HaOlllO!J.9HHe KOppeliHUHH raMMa-KBaHTa C H9HTpOHOM B rrpouecce p8JJ.Ha-
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'I, I 

UllOHHOrO 3aXBaTa llllOHOB HQpaW.H ITOQTBepmnaeT 38Knro~eHH8 0 TOM, ~TO ITpOU8CC 

pannaUHOHHOro 3aXBaTa HA8T B OCHOBHOM KaK OAHOHyKnOHHbiH. Pa3BHTaH ITO pe3ynb

TaTaM STHX pa60T KOnll~8CTB8HH9H T80pllH llpouecca pannaUHOHHOrO 3aXBaTa ITHOHOB 

HQpaMH HaXOAHTCH B cornaCH:ll C HOBb!Mll QaHHbiMH. 

5. I1 3 M e p e H n: e s H e p r n n 2 P - 1 S rr e p e x o a o B o T p n: u a-

T e n b H bl X M Kl 0 H 0 B II H Q p a X. f1ony~8Hbl OITb!THbl8 pe3ynbTaTbl AnH 

mecTH Haep (cM,Ta6n. 3). BbrCor:aH To~aocTb H3Mepemrii (0,3%) aocTn:rayTa 6naro-

Ta6nnua 3 

3neNeBT 3-ra pa!SO'I'a nycoruaanoa Aa.nepcea Ksn.,§' • 6bepJt~ 
161 • .np/1,2/ .np, a llPo 

s 517 ,6!_1,5 515 522,0~:.1.2 517,2:!:.8 

ct 578,1!_1, 7 ISiS 582,8!_1,8 
,., 642,5!,1,9 6~8 

I[ 708,8~,2 711 721,5:!;.5,7 714,1:!:.4 

Ca 781, 7!j2,8 7e8 790,8!_1,6 782,8~ 780,7:!:.0,8 

Cr 1086~,2 IC86 1094,4!_4,8 

aapH npnMeaeHHKl opnrn:aanbHoro \!leTona Kan:n6poBKH saepreTn:~ecKoil: IIIKanbr. Coa

MecTHbiil: aaan:n3 sTnx aaHHbiX c pe3ynhTaTaM:n orrbiTOB XoqmrTaaTepa :n ap. no 

paCC8HHH:Kl sneKTpOHOB Bb!COKHX Slleprn:fi HQpaMH IT03BOnHeT B rrpHHUHITe 6onee TO~-

ao onpeaenHTb pacrrpeaenean:e 38fHAa B Hapax. 

6, I1 C C n e A 0 B a H H e C T p y K T y p hl K -c e p H n: M ro-M e 3 o-

p e H T r e H o B c K o r o H 3 n y ~ e H n: H BhrrronHeHo anH pHaa aemecTB 

C uenhro Bb!HCH8HHH BnHHHHH o6o6JU8HHhiX ypOBHeft H8 BepOHTHOCTH M930p9HTreHOB

CKHX nepeXOQOB. Y CT8HOBneH0 1 ~1·0 OTHOCH:TenhHO ae6onhiiiH:e H3M8H8HHH B CTpyK

Type aneKTpOHHOH o6ono~KH npH:B(oQHT C CH:nhHOMY H3MeHeHHKl B BepOHTHOCTHX rre

peXOAOB MroOHOB C BbiCOKHX ypOBt:eft H8 OCHOBHOH. 

13 a B H C H M 0 C T h B e p 0 ~ T H 0 C T H 3 a X B a T a 0 C T a H 0 B H B-

m H X C H fT - M e 3 0 H 0 B J! H M H ~ e C K H C B H 3 a H H bl M B 0 11. 0-

p 0 a o M 6brna n:ccneaoaaaa amr rrpoaepKn: rrpeacKa3aHHii Mo.oenH 6onbiiiHX Me3oMoneKyn, 

pa3BHTOH B nT~. IToKa3aHo, ~TO nnH z s 53 38BHCHMOCTb BepoHTHOCTH 38XB8T8 

OT Z OITH:CbiBaeTCH QJYHKUH:ei1: EHA8 A 8 , ITpn:~eM Ha rpaan:uax nepH-
( a z) 

oaoB Ta6nHUbi Meaaeneeaa sTa qyHKUHH TepnHT pa3phiBbi, IToKa3aHo TaKme, 'ITO 

MOaenb 6onhiiiHX Me30MoneKyn ITpl!rOQHa AnH OlliiCaHHH 3aXB8Ta 

poaoM B TpexaTOMHofi MoneKyne (cny~ai1: Tpex ueaTpoa). 

60 

1T -Me30HOB BOAO-



Hccnesosa.lnie <;:BolicTB H KBBHTOBbiX xapaKTepHCTHK 

HCKYCCTB9HllO-pa.gHQ8KTHBHbiX BTQMllbiX H,llHp, OCQ09HHO .gedJop

MHpOBBHHbiX 

l1ccnenoea.HHSI no aToii npo6neMe npoeonSITCSI B oTnene gnepaofi cnexTpocxo

mm u pa.r:(HOXHMHH na6opaTopuu SlnepHbiX npo6neM u BbrnonHSIIOTCSJ no cornacoeaa

aoA nporpaMMe CO MHOrHMH aKcnepHMeH.TailbHbiMJI . rpynnaMH CTpaH-y't:[aCTHHIX 

(EynanemT, lle6peueH - BHP, Kpa.KOB, Bapmaea l: nro6nHH - fiHP, llpeanea -

fllP, flpara - tJCCP, Eyxapec'l' - CPP, Co¢us:r HPE, MocKBa, neauarpa.r:(, 

TamKeHT, AnMa-ATa 11 np. - CCCP). Ha pHc. 36 ~Ka3aHbi nyHKTbi pacnonomeaus:r 

HHCTHTYTOB1 C KOTOpbiMH na6opaTOpHSI Sl,l:lepHblX npo{ineM COTpyn.HH'!aeT B BOnpocax 

HCCnenoeaHHSI aTOMHOrO Sl.rlpa M9TOSaMH CUeKTpOCKOll~H H Kyna paCCblilaiOTCSJ pa,l:lHO-

8KTHBHbie npenap8Tbl 1 UOJlyqaeMbie aa CHHXpOIIHKilOTp:>He. 

B 1966 rony aTo coTpysauqecTeo cymecTeeat:o ycHnunoc& 6narosapa ToMy, 

"'TO xopomo pa6oTanu eeeneHHbre e KOHne 1965 ro.z:.a 'nonyropsque' na6opaTop:ttH 

H BCe OTHOCSilliHeCSI K HHM BCUOMoraTeilbHbie COOp;rmeHHB ( tPHilbTpaTOpbi1 Ci1HBbi1 

oTCTOfiHHKH H T.n.), aa"'aBmHe tPYHKIIHOHHpoeaTb e cepesHae 1966 rosa. B peaynb

TaTe aToro B HCTeKmeM rony na6opaTOpHSI oTnpae~na B HHCTHTYTbl CTpaH-y'!aCT

HHU 6onee 80 nOCblilOK - KOHT9HHepoB C pa3JlH"'HbiMH pa.guoaKTHBHbiMH npenapa

T8MH, flpH aTOM aKTHBHOCTH npenapaTOB 3Ha"'HT9l.bHO YB9i1H"19Hbi no cpaBHeHHIO 

C 1965 ronoM, TaK KaK BbiCOKOKa'!eCTBeHHaSI 38illH1'a 'nonyropSI't:[HX' na6opaTOpHH 

n03BOJ1SieT pa6oTaTb C aKTHBHOCTSIMH 10 rp. aKB, pa,l:lHSI, C noMOillblO ny6aeHCKHX 

panuoaKTHBHbiX npenapaTOB rpynnbi yqeHbiX MHOl'H K: HHCTHTYTOB CTpaH-y'!aCTHHII 

CMOrilH BblllOilHHTb 6onhlliYIO nporpaMMY He TOilbKC COBM9CTHbiX, HO T8K)f{a H ca

MOCTOSITeilbHbiX HCCi19,l:lOBaHHH, 

OTMeTHM anecb aau6onee eamahre pa6oTbi, cnenaHHhre e oTnene SIJlep.n:oft 

cneKTpocKomm:. 

J. 0 6 H a p y )f{ e H H e T 0 H K 0 1i C T p y 1: T y p hi B C n e K T p e 

a n b ¢ a-q a c T H n (p a c n a n 

) Dy 108 e e a b n p H p a c n a n e 

H a e o a 6 y m n e a a bi A y p o

e Gd l4( . Ha puc. 37 np:aeenea cneKTp 

anb¢a-qacTHil H npennaraeMaSI cxeMa pacnana Sl.rlpa Dy 158 • Cnomaoe :accnenoea

a:ae 6bmo Bhmonaeao Ha 6on~:>moM npenuauoaaoM an~:>¢a-cneKTporpa¢e. 3To yme 

TpeTD.e OTKpblTHe1 cnenaaaoe c noMornbro yKaaaaaoro npu6opa. 
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2·i0~ 

8 

6 
J·iOI, 

2 

0 

BOO 

PHc. 37. 1/58 
a -ciTeKTp H CXeMa. pa.crra..aa. Dy 

2 
· llo OCH op.aHHBT OTllOEeHO qHcno 

a -rpeKoB B IIonocKe 0,8 x 40 MM • Bpe,v:tH :aKCIT03HIIHH - 12 qa.c. 

2, f1 0 li C K H K 0 p 0 T K. 0 )!{ H B y ill H X li 3 0 ~· 0 II 0 B Be.l!HCb COBMeCTHO 

c JTHc:t>. AaTopaM 9TliX pa6oT y.llanoch OTKpbrTh .lleBSITb HOBbiX nsoTonoa: Re - 175, 

Sm - 140, Sm - 141, Hg - 175 (3,9 ceK), Hg 180 Re - 176, 

(4,6 ceK), Hg - 181 (1,7 ceK), Hg - 182 (9,1 ceK), Hg- 183 (25 ceK), 

T.JacTb nsoTonoa 6bma Bbr.lleneaa us Mnmean, o6nyqoaaotl: aa ycKopnTene Y -300. 

J1sy'I811HCb cxeMbl pacna.[la H KB8HTOBbie 'IHC118 MHOl'liX .llpyrnx H30TOllOB1 B TOM 

qncne Nd 138, Tb- 152. OcymecTBneaa n.lleJITH<jJnKaunH TpexKaasH'laCTH'l-

HbiX ypOBHetl: Er - 163, KonneKTHBHoro 6eTa-BH6pauHOHHoro ypoBHH Gd - 155 

O
T 

H ypoaaetl: Tnna Er - 164. YKasaHHhre ypoaan (ibmH npe.[lcKasaHbi caepxTeKy-

qetl: Mo.llellhiO H.llpa, paspa6aTbraaeMotl: B JTTc:t> B.r.ConoBbeBbiM, H.M.nHTOBbiM n 

.llpyrHMH, 

Ycnex aau6onee TPY.IlHhiX H3 nepeqncneHHhiX Bhrllie 9KcnepnMeHT8JibHbiX pa6oT 

CBSI38H B 3H8'1liTellbHOtl: Mepe C COBMeCTHbiM HCITOJib30B8a:HeM .llBYX COBpeMea:HbiX 

npn6opoa: 6ec¢oaoaoro 6eTa-cneKTpoMeTpa JTHIT n ral\!Ma-cneKTpoMeTpa aa KpncTan

ne repMaHHH ( JTHc:t>). ITpHMeaeane 9THX npn6opoa no3aonnno uccne.lloBaTb, nanpn-

Mep, cno*HYIO cxeMy pacna.lla Tb - 152 (eM. puc. 38). 

YcneiiiHO pasanaanoch COTPY.IlHH'leCTBo c Macn TYTOM TeopeTntiecKotl: <jJnsnKn 

nMeHn H.Eopa B Konearareae. Ha npenapaTax, npHCllaHHhiX ns lly6Hbi, o6'he.llnHea-

Hotl: rpynne <jJH3HKOB Konearareaa H lly6Hbl C ITOMOIDb :0 BbiCOKOKJI8CCHOit annapaTypbl 
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ji 

HHCTHTyTa H.Eopa yAanOCb IICWYIIHTb HHTepeCHbie peaynbTaTbl IIpH nayqeHHH cxeM 

pacnaaa H30TOIIOB eBpOIIHB. 

/S2 

17.5 tat u. BS TB 87 
/((l//l/lfllltiilll/tf471tlllllftl/l#f/, 

27SQS 

a6l7: :~~~~~~~~~~~~======~~~= :?~~·~~~~~~~========~ 
2521.1 -·~ 

6'5.6 IIIII 1111 111111 'II I '111'1'"'11 II' Ill II' II I Ill' 

.MU '11'1 !JI! '11"1 'It II' 'I'll' I' 'I' I' 'II I" I 

0 7&JJl>$/k>dff/Jmw)#rYrJm:m7J11rJ>);v///7%/ff/ff//h///////);r;?/Jrm/7$hl//7/Jj 

PHc. 88. CxeMa pacnaaa Tb 163 

t,;t 
l.Sta.z 

J.J!JJ 
7.ttD.2 

+ .7.6110.2 

+ l6to.z 
z• u~al 

'P a;~i 
to" I 

z• a.ucu 

c ~~;:= r 9.ha.2 

z• 7.6~az 

,. 8.014l 

tf t!.D-tO.Z 

z+ l1t1.2. 

o• UtU 

,-

3.p a A H 0 X H M li q e C K ft e li C C n e A 0 B a H H H. 0AHa H3 paAHOXliMli

qecKHX paooT 6bma nocsgmeaa npooneMe ncnonbaosaanB axcTpaxnnoaaoil: xpoMaTo

rpa¢HH AnB paaAeneHBB cMecet peAxoaeMenhHbiX aneMeHToB c paannqneM coAep

*aansr KOMIIOHeHT Ha 5-10 IIQpBAKOB. B .TaKO:lf IIOCT8HOBKe aTa 3BA8IJ8 Obina c¢op

MynHpOB8H8 snepBbie. B TeKyrleM roay asTopaM Y*e yAanocb npoBeCTH oqeah 

ObiCTpoe paaAeneaHe 6nnaxux no csoil:cTBaM paAnoaKTHBHbiX aneMeHToB npn paa

nnqnH B naTeacnsaocTn nanyiieHHR aa 5 nopRAKOB. PeaynhTaTbl HccneAoBaanil: oxa-

aanliCh BeCbMa IIOne3HbiMH AnB IIOBbiiiieHliB IIyBCTBBTenbll:OCTH aaanH3a HTTpHH, li B 

H8CTOHIIIee BpeMB MeTO.ll, paapaOOTaHll:bi:lf B 0J1.fiJ1, liCIIOnbayeTCR PHAOM opraan-

38IIB:lf, BeAyiiiHX p800Tbl IlO 0" HCTKe HTTpBR OT pel{K03eMenbHbiX aneMeHTOB. 
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llpyrofi aKcrrepnMeHT TaK~e cagsaa c pasaeneeneM MRKpo - n MaKpoKonnqecTB 

peaKnx seMenb. Ebmo rrpeano~eao aanoaoo6MeHHOE• pas):(eneane c ncrronbaoBaaneM 

BOaHo-MeTaHOnbHhiX paCTBOpOB aefiTpaJibHhiX HHTp.:tTOB. 0pHrHH8JibBOCTh pemeHHH 

n rronyqeaHhre peayJibTBThr rroaBonnnH KoMnTeTy no aenaM nso6peTeanl1: n OTKpbrTnfi 

CCCP rrpnsaaTb npeano~eHHhrfi MeToa paaaeneHRH mo6peTeHneM. 

4.H C C n e a 0 B a H H H H a e p H hl X p e a K ll H fi, B pa6oTe COTpyaHRKOB 

nHIT, rrpoBoanBmeficg COBM9CTHO c yqeHbiMH nTY H ~HAH CCCP' rronyqeHbi HHTepec

Hbie peaynbTaTbi npn nccneaoaaann npoc~efimnx pea~nHfi Tnna ( P,P n) n ( p, 2p) Ha 

Hapax Cs 188 sa Hapax Co 
119 

, a ·rax~e npn HayqeHHH rrpouecca 

~parMeHTaUKH B Hapax C z .. 11( ll 18 24 0- 6 B qacTHOC'IH, BbrneT Haep C , F , Na 

H3 Al 27 ) • 





Jia6opaTopHS1 

Sl~epHbiX 

B 1966 rony B naoopaTopHH 51.ll9pHblX peaKnHtt rrpOBO.llHJIHCb paooTbl no CHH

Te3y HOBbiX H30TOITOB Tp8HCypaHOBbiX 8JI9M9HTOB H l!CCJI9.llOB8HH!O HX <fJH3H'i9CKHX 

H XHMH'i9CKHX CBOttCTB, H3Y'i9HH!O ITpHpO.llhl 8HOM8JibHOro CITOHT8HHOrO .ll9JI9HH51 51.ll9p 

B H30M9pHOM COCT051HHH, HCCJI9.llOB8HH!O npOTOHHO-p8,::(H08KTHBHbiX 51.ll9p 1 H3y'l9HH!O 

M9X8HH3M8 B38HMO.ll9i1CTBH51 T51>K9JlblX HOHOB C 51.llp8M¥ , 8 T8K>K9 paoOTbl B OOJI8CTH 

51.ll9pHOtt Cfl9KTpOCKOITHH. 3KcnepHM9HTbl npOBO.llHJIHCb H8 IlHKJIOTpOH8X Y -150 H 

Y-300. 

CuaTe3 H30Tonoa TpaacypaaoBbiX aneMeRTOB (TY8) H 

HCCU9.llOB8HH9 HX dlH3Hli9CKHX H XHMHtr9CKIIX CBOt!:CTB 

l.C H H T e 3 H 0 B bl X T Y 3 H H C C n e .ll 0 B a H H e H X dJ H 3 H

q e C K H X C B 0 i1 C T B. B 1966 ro.lly 38KOH'i9Hhl HCCJI9.llOB8HH51 P8.llH08KTHB

HbiX CBOi!CTB ( rrepHO.llbl nonypaCTI8.ll8t SHeprHH anb<fl8-f•8Cfl8.ll8 H COOTHOlli9HH51 M9>K

.lly anb<fla-paCIT8.llOM H aneKTpOHHbiM 38XB8TOM) p51.ll8 H30TO£IOB ai1HlliT9ttHH51 1 <flep

MH51 H 102-ro aneMeHTa. 

Bee aKcnepHMeHTbr B 1965-1966 ronax npoBOJlH;mcb aa sayTpeaaeM H Baern

HeM £IY'IK8X 310-C8HTHM9TpOBOrO 11HKJIOTpOH8 H BbiB9.llOHHOM £Iy"'K9 150-caHTHMSTpO

BOrO IlHKJIOTpOH8 C fiOMOllib!O M9TO.ll8 8.llCOpOilHH 51.ll9p OT.ll8"1H H3 ra30BOi1 CTpyH. 

8 n e M e H T bl 9 9 H 1 0 0. no nerKHM H30'l'Of18M ai1HIIIT9tl:HH51 H <flepMH51 

B JIHTepaType HM99TC51 O'i9Hb H900Jlblli851 HH<fJopM8IlH:il. nocT8TO'iHO CK83c9Tb 1 'ITO 

H9T onpeneneHHbiX .ll8HHbiX 0 CBOMCTB8X Es 246 H 
247 

Es , OTCyTCTBY!OT KOJIH-

tJ~CTBeHHbre .llBHHbre o cooTaomeaHH anb<Pa-pacnana H aneKTpoaaoro 38XBaTa. Cnaoo 

6brn H3yqea Fm 249 , coBceM OTCYTCTByeT ua<flopMallHSl o Fm
246 

H Fm
247 

• 8Kcnepu

MeaTanbHhre pe3ynbT8Tbl no nepequcneHHbiM H30TC·naM npuBeneabr B Taon. 4. 
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Taomrna 4 

-
l1aoTon PeaKnHst B:e:n T 112 cyMM. .MaJS 

gacnasa 

Es 24G U288 ( N '14, 7n) a 1,33 MHH 7,70 8MHH, 1,6MHH 
U 28G( N 14, 4n ) 3.3. 

Es 246 U288(N14,6n) 3.3. 7,7 MHH 7,33 78MHH, 8,5MHH 

Es
241 288 ( 14 ) 

U N ,Sn a 5 MlU:I 7,33 76MHH. 5,4MBH 

Fm246 
U:aaa(Ot6,5n) 1,4 :!:.. 0,6 ceK 8,23 

Pu289( C 12 'Sn) 
a 1,6 :!:.. 0,4 ceK 8,25 

Fm2H Pu289 (c 1:a,4n) 35 :!:.. 5 ceK 7.87 70% 
a 7,93 30% 

Fm2t1m Pu :aag ( C 12 , 4n) 
9,2 :!:.. 2,3 ceK 8,18 

Pu!nb(cil! ,4n) 36 ±. 10 cex 7,85 

Fm 
:148 Np:IST ( Nta , 4n) a 39 :!:.. 9 ceK 7,85 

u288 (016 ,6n) 36 ±. 4 ceK 7,88 

U 238 ( 0 16 ' 5n) a 2,6 :!:.. 0, 7 MHH 7,63 
6,5MHH 4,5MJUi Fm 249 

2,5 :!:.. 0,5 MHH 7,52 Pua•:a (c12 Sn) 3 .. 3. 

245 
CnenyeT OTMeTHTh xopornee cornacHe naHHhiX rro anhcpa-pacrrany Es H Fm248 

rronyqeHHb!X B na6opaTopHH .llll9pHbiX peaKUHH OY!.HY!' c pe3ynhT8T8MH EepKnH. 4To 

. 

K8C89TCS! Fm 
249 , BITepBbie CHHTe3HpOB8HHOrO B YfHCTHTyTe 8TOMHOH aaeprHH HM. Kyp-

qaTOBa B MoCKBe B 1959 rony, TO pa60Tbl n.HP OY!.HY! ll8!0T HeCKOnhKO npyroe 3H8-

qeaHe aaeprHH anhcpa-pacrrana ( 7,53 MaB BMecTo 7,9 :!:.. 0,3 MaB) rrp:e: xopoiUeM coB

rraneHHH rrepHOJlOB rronypacrrana. 3 TO, KBK ITOK83b!B89T 8HanH3 1 ITO-BHllHMOMY, CBS!-

38HO C OCOOeHHOCTS!MH HCllOnh30B8HHS! cpoTOaMynhCH H H8 BHyTpeHHeM rryqKe UHKnO-

TpoHa B YfA3. 



8 n e M e H T 1 0 2. Pe3ynhT8Tbl 8KCII8pHM8HTOB II CHHTe3y 102 
206 

, rrpoBe-

U8HHhl8 B na6opaTopHH HU8pHhlX peaKUHI B 1963 rony, CHnhHO paCXOUHnHCb C Te

opeTH'i8CKHMFI OU8HK8MH, OCHOBBHHbiMH Ha UBHHbiX 0 CBOICTBBX H30TOII8 102 204 
, 

CHHT83FipoBaHHOro B EepKnH B 1958 rony. B CBH3H c aTHM B lly6ae B 1964 rony 

6brnH rrpenrrpHHHThr aKcrrepHMeHThr no rrpoBepKe cBotl:cTB H3oTorra 102284 K ynHBne-

HHIO, ObinO OOHB.py)!(eHO, 'ITO 8TOT H30TOII o6nanaeT CB tl:CTBBMH, CHnhHO OTnH'IB.IOIDH

MHCSI oT yKa3aHHhiX KanH¢opautl:cKofi rpynrrof!. B 1966 rony rrponon)!(anHch OIIhiThr 
204 

IIO 6onee neTanbHOMY H3Y'i8HHIO 102 • BKnroqag C OHTBHHOe neneHHe. YcTaHOB-

neHO, 'ITO aTOT H3oTorr )!(HBeT ae 3 ceK, a rrpHMepao 70 ceK: aaeprHH anh¢a-qac

THU COCTaBnHeT ae 8,3 MaB, a 8,11 MsB; Ha noma CIIOHTBHHOrO neneHHSI IIpHXO-

UHTCH ae 30% 1 a Bcero .. 0,08%. 

Pe3ynhTaThr F!ccnenoBaauf! cBoficTB 1022 86 rroKa3anH aeo6xonH-

MOCTb IIpOBeUeHHSI OIIbiTOB IIO H3y'leHHIO CBOf!CTB npy rFIX H30TOIIOB aneMeHTa 102. 

B 1968 rony TaKHe OIIbiThi 6brnH rrpoBeneahr. 1130TOIIhi c MaccoBbiMFI 'IHcnaMH 252, 

253, 254, 255, 258 6brnH nony'leHhi aa BbrBeneaaoM ny'IKe 310-caHTHMeTpoBoro 

UHKnOTpOHa B OIIbiT8X ITO oonyqeaHIO Pu 242 H Pu 2 89 HOHaMH 0 16 H 0 18 

CxeMaTH'IecKoe uao6pa)!{eaue aKcnepuMeaTanbHO tl: KaMephr a.aao aa puc. 4 1. 

1130TOIIbl 102-ro sneMeHT8 C MBCCOBbiMH 'IHCn aMH 255 F1 258 OhinH CFIHTe-

3FipOB8Hbl TB.K)!(e B OilbiTBX IIO oonyqeHHIO U 
288 

HOH8MFI Ne 
22 

H8 BHyTpeH-

aeM H OTKnoaeHHOM rryqKe 310-caHTHMeTpoBoro UHKnoTpoaa. CxeMaTH'IecKoe H3o6pa

)!(8HHe ycTaaoBKH naao aa pRe. 42. HneHTH¢HKB.UFISI H30TOIIOB rrpoBonHnach rro rrepH-

onaM rronypacnana, saeprHSIM ucnycKaeMbiX 

H noqepaHM rrponyKTaM. 

~ Pee. 38 
flpo6HHK J:UIH eay'leHJUI BOlo
t/Ja-11KTH.BHbiX e30TOIIOB TpaH

cypaHO.BMX 806M6HTO.B HB 

BJzyTp6HH6M JIY<fX6 310>-caH

THMeTpOBOrO .liHKnOTpOHB. 

Ha cH:iiMKe - rna.BHI>Iil HH

JKeHep nRP B.H.Ky3H6IIOB., 

pepeKTOp na6opaTopeH 

F.H.f/Jnepo.B e na6opaHT 
~.B.flony6apeao.s apo.sepH

roT .liOJirOTO.BKY npo6HHKB K 

9KCII6pHM6HTYo 

Pee. 40 ~ 
Bn,yTpeenee yCTpoilcT.so npo6-
HHKB POH CHHT63B Tpaecypa

HO.BbiX aneMeHTOB. Ha nepe.If

HeM IIJIBH6 BHJI6H KOOb.lieBOJl 

c6opHHK HPep oTJJ.au; .s.sepxy

xpeMHHS.Bblil JJ.6T6KTOp anht/Ja

'l a C'l'HII • 

a -"i8CTHU, <iJyHKUHHM B030Y)!{UeHHH 



I' 

I 

f:l r 
1

,, 

,li 
i!:. 
'I 

0 

Tnrm:l:fHbre 

Pu289(018,4n) H 

crreKTpbr 

H30T0!1a 102 202 

PHc. 41. CxeMa. ycTB.HOBKH anH Hccne-

aoBB.HHR a -pa.caa.aa. HSOTonoB 

TpB.Hcypa.HOBbiX sneMeJITOB JrS. 

BbiBeaeHJIOM IIyrrKe M6TOJJ.OM 

a.acopOUHH B.TOMOB OTaB.rrH HS 

ra.SOBOft CTpyH. 1 - IIyrroK HO

HOB1 2 - KB.CC6TB. C MHWeJib-101 

3 - COOpHHK B.TOMOB OTaa.rrH, KO

TOpbift IIepHOt:lfJ<leCKH IIOBOpB.rrH

BB.eTCR HB. 90 1 4 - IIOaBH)KJibiii 

~ 

SKpa.H, BBOaHMbift .l(HCTB.HUHOHJIO 

Me)KJJ.y c6opHHKOM (3) H IIOny

IIpOBOaHHKOBbiM aeTeKTOpOM (5) 
JIB. BpeM.fl perHCTpB.IIHH a -pa.c,... 

rra.aa. aorrepnnx Raep, 8 - rpy6-

xa. anR IIoaa.rrH ren.HR rroa aa.B

neaHeM 0,5 - 1 a.TM B o6'beM c 

MHWeHbiO, 7 - IlHJIHHap 4Japa.aeR; 

8 - Tpy6oiipOBOa anH OTKB.rrKH re-

J1HR1 BbiXOaRmero HS OTBepCTHH 

r;/""' 0,5 MM B o6'beMe C MHWeHbiO, 

aaBneHHe renHR B OOJ18.CTH pa.c

IIOJIO)KeHHR IIOJiyiipOBOaHHKOBbiX 

aeTeKTOpOB COCTB.BJIReT J-3 TOp. 

:t -qaCTMU H30TOI18 102 2
38 M3 peaKuMH 

H3 peaKUHH Pu 289 ( 0 ts , 5n) rrpen-

cTaBneHbi aa pnc. 43. Tnrrwmhre cjJyHKURH B036yx<neHHH aaHbi a a 

pnc. 44. Tiocnenawe aan6onee nocTosepHbre cseneHMH o cso~cTaax ae-

KOTOpbiX H30TOITOB, rronyqeHHHe B JIHP, 11pHBeaeHbl B Ta6nnne 5 n 

Ha pHC, 45, 

2. 1-f C C n e ,[l 0 B a H H H X H 111 H q e C K H X C B 0 ~ C T B T p a H C y

p a H o B hi x 9 n e M e H 1' c B. B 1866 rony 6brnH 3aKOIPreHbi 9KCrrepHMeHThi 

110 H3yl:feHHIO XHMHl:feCKHX CBOil:C1'B H 1 cnenoBaTenbHO, HeSaBHCHMOil: XHMHl:feCKO~ 

HUeHTHqoHK8UHH 104-ro 9neMeHT8 ( KypqaTOBHH) H B11epBbl9 H3yqanHCb H9KOTOpbie 

XHMHl:feCKHe CBOil:CTBa 9neMeHTB. 102. 

104 - bl ~ 9 n e M e H T. TiepBbl~ H30TOI1 104-ro 9neMeHT8.1 CIIOHT8HHO ll9nHmH~CSI 

104
260

, 6brn OTKpbiT H HUeHTHcPHURf'OBaH cPH3Hl:feCKHMH MeTOll8MH B JI,Hp ( 1964 ron) 

rrpH o6nyqeHHH MHIIIeHH H3 rrnyToHH£1-242 HoHaMH aeoaa-22. Torna 6brno aa~neao, 
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'ITO B npOAYKT8X O.l{SOBpeM9HSO npOT9K8IOIUHX HA8))SbiX pe8KUHti: S8XOARTCSI eme 

llBa cnoBTaSHO ll91IHIUHxcsr BYK1IHll8 -Am 
242 

( T ~ : 1~· MeeK) H 102 206 
( T ~ :a ceK) 1 

y:lKe H3BeCTHbre K TOMy BpeM9BH, CornacJIO T8K H8:3biB89MOA 8KTHHH.l{SOA rHnOT9-

391 an9M9ST c nopsrAKOBbiM HOMepoM 104 ll01I:lK9B obi1'b aaanoroM ratf>BHB ( IV rpyn

na) 1 B TO Bp9MH K8K 102-ofl: H 103-:rrfl: 81I9M8HTbl A01I:lKBbi npHS8A1I9:lK8Tb K III -eft 

rpynne. KopOTK09 Bp9MSI :lKH3SH H30TOfiOB H 'lp93BH'i8:l!:HO SH3KHA BblXO.O B BAep

HhlX p98KUHSIX HCK1Il0'181IH B03MO:lKSOCTb npOB9A9SHSI HX XHMH'I9CKOA HA9STHtPHK8UHH 

C fiOMOIUblO H3B9CTSblX CT8SA8pTSbiX paAHOXHMH'l9CKHX M9TOAOB, 

B 1961-1965 roaax B naoopaTopHH pa3pa6a'l'biBancsr MeToA aKcnpeccsoro 

aenpepbiBHOrO p83.!{91I9SJUI aneMeSTOB, OCHOB8SSbiA sa pa3HJIU9 B 1I9TY'I9CTH H1IH 

:lK9 8llCOp0Hpy9MOCTH M01IeKy1I X1IOpHCTbiX C09AHHeHH~ aneMeHTOB III -eA H IV -oA 

rpynn aa noaepxaocTH TBepAbiX Ten. 3Ta pasauua f5brna Hcnon&aoaaaa AliB XHMH

qecKoil: uaeHTHtPHKaUJIH aneMeHTa 104. OnbiTbi npoaoaunHCb aa ycTaaoaKe, npHs

UHnHa1IbSaB cxeMa KOTOpoA noKasasa sa puc. 46. 

PJic. 42. CxeMa sKcrrepJtMeJI

TBnbeon YCTBHOB1!1t 

piD( llccneAoB8.HJIH 

a -[JBCIIB/UI. Jl30TO-

IIOB Tpsec,ypBHOBM% 

8,T19M9H'I'QB HB OTKilt>

H9HHOM IIy>l:Ke. 1 -
M8rJCilTHbi8 KBHBII1 2 -
IIy"'loK, S - r/JoJrbl'a, oT
PIUlBIOrruvr o6t.eM 
KSMepbi ycJCopJtTemr 

QT peBKIIJfOJCJI08 ICB

Mepb11 4 - Mllmellb1 

8 -peSKU1tOJ1Ha. IC8-

Mt!lpS.1 8 - OTBt!lpCTHt!l, 

7 - c6opaax g,aep-rrpo

PYICToB peBKllllll, 8 -
.ll6TtitKTopbi, 9 - M8.&

TJf8CKJlll KpeCT1 10 -
rjJon:&rB., OTP8liBIOmBB 

.06'1>8M peB]{llJIOJIH0/1 

KBM9pbi OT 1!011/IeK

TOpB TOICB, 11 -
Jtt.t/VffiK~ TOKS.. 

8 
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1/i! 

3a 

"55 

NJ.. 

60 

40 

NoL 
/;0 

20 

17,27 

j7.43 

js,o2 

I .!.!.I!!ILILI !llillilll,},,~:~~l ... 1 

c50 

has la.oo la/-ttt-~36 

I 6,88H:;b 

•lliil!ld!, oo I 

.30o 1 
JSO 

Hof'feP t.OHOflQ 

jB,88HfJb 

Ll.l!l!i/11.1.111,~~·" JilL ~L ... 
3bo .350 

Horvep l:.aHOflO 

Pnc. 43. a) CneKTp a -'lacrna, nony'leHHbifi npa o6ny'leHHH 

No<. 
OTH.e~ 

50 

4o 

30 

eo 

10 

l 
80 

Pu28 9 HOH8MH 0 18 c aaeprnefi 90 Mas. ilHK!I 

HBKOII!IeHHH 8KTHSHOCTH H8 c6opHHKe H 06C'leT8 

.aereKropoM cocrasnHn 200 ceK. Fpynna a -'lac

rea C aHepr Hefi 8,02 Mas OTHOCHTCH K H30TOIIY 

J02 258.FpyiiiiDr a -'lacrna c ::mepreefi 8,88,' 7,43 
H 7, 27 M 3B S OCHOBHOM o6yCIIOS!IeHbi IIpHMeCHMH 

CBHHU8 B MJ'llleHH, 

6) CneKTP a -'lBCTHII, nony'leHHbiti IIpH o6ny'leUHH 

Pu 289 HOHBMH 0 18 c aeeprnefi 96 Mas. llHKII aa

KOIIneaHH 8RTHSHOCTH H8 c6opHHKe H o6C'leT8 .ae

TeKTOpOM cocrasnHn 12 ceK. Fpynna a -'laCTHII 

C E a = 8,41 MaB OTHOCHTCH K H30TOIIY 102 252
• 

Pt/( 0 :
6 
5n) 102

253 

8,88NJb 

100 flO 
Eo'~ N36 

Pnc. 44. tiJyaKIIIVI Boa6y»U!eHHH npn cnareae H3oronos 
102 

254 
H 102 258 B peaKIIHHX C HOH8MH 0 16 • 
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9,0 

8,5 ~ ,252 /256 

\ 254 / 
\,/ __.__ --0255 

8,0 
253 

7.5 

\0 

6,5 

6.0 

73 

~ Pzc. 45 

3ffeprffH a -pacaaas H3oToaoa 

Cf, Fnr H 102 aneMeHTB B 38-

BHCHMOCTH OT qzcns HebTpOHOB 

B Hape. J.f.nH Heqi!JTHbiX H30TOI10B, 

o603H'3qeHHbiX CBeTnbiMH Kpy)I(

K8MH1 ,IpHBeaeHHbie 3BsqeHHH OT

BOCHTCr K HBH6onee HHTeBCHBHbiM 

nepexoaa.M. 

Pzc. 46 

ITpHHUHIT.IBnbHBH cxeMa. XHMHqecKo/1 

81111Bp8~'ypbl H ocymeCTBnHeMbiX B 

nen npoueccoa. Hs ae!JcTByiOmen 

yCTBHOBK'iJ qaCTb 811118p8Typbl C MH

meHbiO HBXOaHTCH BHyTpH KBMepbl 

YCKOpHT€ nH Y -300, aeTeKTOpbi p83-

Meli!BIOT•-:H BHe K8Mepbl H8 p8CCTO-

HHHH •f-x MeTpOB OT MHmeHH 38 

na.pa.rjJmr-KsaMHeao/1 38liiHToll, oc

ns6nHIOmell He/lTpOBHblb ITOTOK OT 

ycKopz~·enH. 

,. 
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B OllbiTB.X OAHOBpeM8HHb CHHT83HpOBB.i1HCb 8TOt.lbl 9i18M8HTOB 104, racpHHSI 1 KIO-

pHS! H K8i1HcpOpHHH nyTeM oonytJ:eHHSI MHlll8HH H3 Pu + Sm 
22 

noaaMH Ne rrpn aaep-

rHH 116 Ma~. Bbr5HTbre na Mll:llleHH aTOMbi TopMoan;mcb caatJ:ana B rroToKe tJ:HcToro 

830T8 H YBi18K8i1HCb HM M8X8HH"l8CKH H8 H8KOTOpoe p8CCTOSIHHe OT MHlli9HH. 3necb 

B CTpyiO 830T8 BBO.llHJlHCh rrapbl Nb Cl
5 

Hi1H CM8CH Nb Cl O + Zr Cl 4 t 

KOTOpbl8 CJly)KHJlH H8 TOJlhKO HOCHT8i18M 1 HO H XilOplipyiOIUHM areHTOM ( IlpHM8H8HHe 

cao5onaoro xnopa oKaaanoch ae o5HaaTenhHbrM). Danee raa npoxonun no cpnnhTpa 

ITO 4-MeTpOBOfi Tpy5Ke 1 H3rOT8Bi1HB88MOfi H3 p83J1HqHblX M8TepH8i10B. ¢HJlhTp, rne 

OT.ll8i1Sii1HCh Xi10pH.llbl 9JI8M8HTOB III -efi q)ynTibl 1 KllK "npamrno, COCTOSIJI H3 M8JIKHX 

tJ:aCTHU MaTepnana, npnMeHHeMoro nnH Tpy5Kn. ITocne cpnnhTpa raa npoxonnn nyTb 

B.QOJih .Q9T8KTOpOB 38 BpeMH OKOJIO 0,7 CeK. 

B K8"!8CTBe .ll8T9KTOpOB OCKOJIKOB CITOHT8HHOrO .ll8i18HHSI 104260 
IlpHM9HSIJI8Ch 

cneuHanhHO rronroToaneaaaH cnrona, KoTopaH nocne onhlTOB o5pa5aThlBanacb Tpaa

neaReM .QJISI I1pOHBJI9HHSI CKpblTOro H306p8)!(8HHSI CJI9.llOB OCKOJIKOB .ll9JI8HHSI H 38T9M 

rrpocMaTpHaanacb c noMOIUhiO MHKpocKorra. BbiJIH npF Hs:ITbi ace Mepbi .llJIH HCKi1IOtJ:9HHs:I 

H KOHTpoJis:I aepos:ITHbiX HCTOtJ:HHKOB "'cpoHOBbrx"' cnenoa aa neTeKTopax. TeMrrepaTypa 

ra30BOrO Tp8KT8 B pa3HblX OllbiT8X M9Hs:IJI8Cb 1 O.llHH OllbiT I1pO.llOJI)K8JICs:I 50-60 "!8COB. 

BbiJIO rrpoaeaeao aecKOJihKO cepnfi aKcnepHMeHTOB 11 nonytJ:eHbi cnenyiOIUHe .llaHHbre: 

TeMrrepaTypa 

TpyoKH H 

cpHJibTpa 

220-260 

220-250° 

220-250° 

300-350° 

HocnTenh 

NbCl 8 

NbCl 
8 

+ ZrC1
4 

NbCl 0 + ZrCl 4 

NbClo +ZrCl4 

MaTe pHarr 

Tpy6KH H 

<jJHJibTpa 

H8p)K.CT8Jlb 

aep)K.CTaJib 

Tecpnoa 

CT9KJIO 

.11aTerpanh-

Hblfi ITOTOK 

"!8CTHU 

20,9·10 1., 

4,5·10
17 

17,7•10
17 

99·10
17 

't.Jncno 

aaperRcTpH

poaaHHbiX 

8KTOB .ll9i19HHs:I 

2 

10 

ITpH TeMrrepaType 220-260° tJ:HCJIO CJ18AOB OT OCKOJIKOB A9JI8HHs:I OK838i10Cb B 

10-20 paa Meahrne O*HnaeMoro OT 104260 • ITpH TeMI!epaType 300-350° aaoniOnaeMbr:H 

acpcpeKT cooTBeTCTBoaan O)KnnaeMoMy. KpoMe Tpex orrbrToB, npoaeneHHbiX npn aaep

rnn noaoB 115 Maa, 6brn nocTaanea aKcnepnMeHT npn aaeprnH HOHOB 125 Maa, 

rne BbiXOA H30TOI18 104 260 
l18.ll89T B 10 pa3 1 a aqJq19KTHBHbl9 C8tJ:8HHs:I l10Bbllli8IOT-

CH y Am 242 m B 3 paaa n y 102 206 - B 8 paa, [[pH aToM aKTOB neneaHs:I aa ne-

TeKTopax ae aaperncTpnpoaaao. 3To nonTaep*naeT, tJ:TO Am
242

m 

M9THOfi CT9I19HH He perncTpnpyroTCs:I A9T9KTOp8MH. 

75 
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Pacrrpeaeneane aaperncTpnpoBaHHbiX aKTOB aeneang Baonb aeTeKTopoB Bo Bpe

MeHn, rrpeacTaBne.Haoe aa pnc. 47, coBMecTHMo c rrepnoaoM rronypacrraaa 0,3 :!:. 0, leeK, 

Hati:aeHHbiM ITpH <jJH3H1feCKOH H.fl(!}ITH<jJHK8IIHH ITO 150 CJIY1f8RM, 

N tif'l 
-1 

4 
I 
I 
I 

3 
I 
I 
I 

2 
I 

_[] rxn I 
I 

I 
I I 

in n n! txl 
af 0.2 ~3 0,4 Q5 Qti Q7 0.8 sec-

PHc. 47. PacnpeaeneHH:? sBperHcTpHpoBBHHbiX BKTOB aeneHHH Bo 

BpeMeHH ( r.e. BI!OJib aereKropoB no xoay rBSB), Kpec

THKBMH Ob03Hll"leHbi CJIY"lllH, KOrl!ll H8 IIpOTHBOIIOJIO)f(

HbiX aeTeKTOpi.tX 38perHCTpHpOB81lbi o6a OCKOJIKll ae

JIHIIlerOCH HJ!pi.l, 48CT0Tll 8THX CJIY"lll9B cornacyeTCH C 

pllC"lf!JTJIOJI BepoHTHOCTbiO TllKHX C06biTHJ1, 

TaKHM oopaaoM, 6brno rroKaaaao, 'iTO naoTorr 104 280 
rrpnaaane~nT sneMeH-

Ty, KOTOpbiH ITO CBOHCTB8M XJI)pH.ll8 0JIH30K K ra<jJHHlO H pe3KO OTJ1H'<f89Tcg OT TR

~eJiblX 8KTHHH.llHbiX 9JieMeHTOE, 8TIIM IlpOBe.lleHa aeaaBHCHMBSI HlleHTII<jJHKBIIHSI IIO

pR.llKOBOrO HOMepa R3Y1f89MOro H30TOII8 104-ro aneMeHTB, 

1 0 2- o ti: s n e M e R T. IIoaTBep~.neHne rrpRHa.nne~aocTn KYP'<fBTOBHR K IV -oti 

rpyrrrre flepRO.llH'<feCKOif CHCTeMbl aneMeRTOB fl.J1,MeH.lleneeBa aaeT HOBbiH 9KCIT9pH-

M9HT8J1bHbi1i: MaTepnan .llJISI pe!!I9HHg BOITpoca 0 CTpOeHHR CellbMOrO rrepRO.ll8 CHCTe-

Mbl, fl09TOMY BBHliY OTCyTCTBRH 9KCITepRM9HT8JibHbiX .ll8HHblX 0 XHMRqeCKHX CBOliCTBaX 

102-ro sneMeHTa ObiJIR rrocTaBTI9Hbr crrenRanhHbre OITbiTbr, '<fTOObi ycTaHOBRTb, RBnR-

eTcSI nH .lleti:cTBRTenbRO 102-oti: aneMeRT aaanoroM aneMeRTOB III -eii rpyiiiibi 

nnn, aao6opoT, aRa'<fRTenbRo JTJIH'<fBeTcSI OT RHX. Mayqanocb noBe.neane 102-ro 

aneMeRTa B cpaBReHnn c TepeneM, Kann¢opaneM n ¢epMReM B rrponeccax xnopH

poBBHHR H BliCOpOIIHH. 
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ITp:o: o6nyqea:o:H MHmeaH S 
lU + m HOH8MH Ne 

22 
rrony-

qanHCb H30TOIIbi Tb 149 
( T 

112 
= 4,1 qaca), Cf 246 

( T 
112 

= 37 qacoa), Fm 2110 

(T 
112 

= 30 MHH) H 102 2116 (T 
112 

.. 8 ceK), IIOB9Ll9HH9 KOTOpbiX H3Y'I8ll0Cb 

a Tex >Ke ycnoaHSIX, 'ITO H a orrbiTax c KypqaToaaeM. Ma .rtaHHhiX o6 a«f!«f!eKTRBHhiX 

ceqeHHSIX $1J:l9pHhiX peaKIIHt!:, IIp:HBOLlSllliHX K o6pa3 :>B8HHIO rrepeqHCll9HHhiX H30TOIIOB1 

2112 
cne.rtyeT, 'ITO 40% o6mero KOnH'IeCTBa Fm , aaxo.rtstmerocst B rrpo.rtyKTax 

.rtnHTenhaoro o6ny'leHHSI, o6paaoaanacr:. a peaynr:.TeTe pacrraaa 102
2116 

CymecT-

aeaaasr qacTb Cf 246 sransreTcsr rrpoayKTOM pacrr!iaa Fm 250 

ITocne OKOH'IaHHSI o6nyqeHHSI arrrra~aTypa paaf?Hpanacr:. :o: rrpoayKTbi SI.rtepHbiX 

peaKIIHt!: CMbiBanHCb OTA9llbHO C Tpy6KH 1 HHepTHOr') «f!HllbTpa, XRMH'I9CKOrO «f!HllbTpa 

H liOBYlliKH KOHA9HC8T8 HOCHT9l1Sl (aTH ABe '18CTE CTOSlliH H8 M9CTe A9T9KTOpOB -

eM. p:o:c. 46). MaMepsrnocr:. pacrrpe.rtenea:o:e yKaaaEIHbiX :o:aoTorroa rro aTHM qacTHM 

arrrrapaTyphi. Ebmo aat!:aeao, 'ITO aon:o: aToMoB aa :o:aepTROM H XHMH'IeCKOM «f!:o:nr:.T-

pax, rronyqeHHhie a.ns:~ Fm 2" 2 ae rrpeBhilli8JOT cooTBeTCTByrom:o:x aonet!: ansr Cf 246 

H Tb 149 '=' 6 .... • vTO CBHLl9T9llbCTBY9T 0 OTCYTCTBHH :3aMeTHbiX p83liH'IHn B IIOB9Ll9HHH 

:o:ccne.rtoaaHHhiX aneMeHToa. 

ITony'leHRHhie peaynr:.TaThi rroKa3hiB8JOT, 'ITO aneMeHT 102 o6paayeT ManoneTy

'IHt!: xnop:o:a. TeM caMhiM rrony'leao rrps:~Moe noaTBE·p>Kaea:o:e rroao6HSI caot!:cTa xnop:o:

aoa 102-ro aneMeHTa, «f!epMHSI, KanH«f!opHHSI :o: naaraa:o:aoa. Eme pas 6hmo rroaTaep

>K.rteao peaKoe paanH'IHe B neTy'leCTH HnH a.rtcop6upyeMOCTH xnopH.rtoB 102-ro H 

104-ro aneMeaToB. 

Hayqeaue npuposhl aaoManr:.aoro cnoaTaaaoro seneaHH stsep 

B H30M9PHOM COCTOSIHHH 

0CHOBHbl9 ycHnHH 6blliH aarrpaaneHbl H8 orrpe!leneHHe X8p8KT9pHCTHK CIIOHT8HHO 

aensrmuxcsr uaoMepoa: aaep:rHH :o: crr:o:aa :o:aoMepRhn: ypoaaet!:. Ehm o6aapy>KeH TBK>Ke 

pHA HOBbiX ,ll9liSllliHXCSl H30MepoB. 

1. 3 a e p :r H sr a o a 6 y >K Ll e a H SI a e r: SI m e r o c SI H s o M e p a 

6 A 248 ( 2 ) A 242m hma onpe.rteneaa rro aaepreTH'IeCKoMy rro pory peaKIIHR m n, n m • 

Ehma H3y'leaa «f!yaKIIHS'I aoa6y>KaeHHSJ aTot!: peaKIIHH H rroKaaaao, 'ITO oaa 

HM99T Sl:pKO Bblp8>K9BHblt!: IIOpOl"OBbit!: X8p4KT9p C E rropor. • (9,2 ±. 0,3) MaB 

( pHc. 49). Paaauna. Me>K.rtY aTo t!: aenH'IHHof:l: H r:oporoM .rtns:r o6paaoaaa:o:s:r Am 242 

B OCHOBHOM COCT051HHH paBH8 ( 2,9 ±. 0,4) MaB H HBTeprrpeTHpyeTCS'I K8K aaeprHSJ 

:o:aoMepaoro ypoaas:r. 

Pa6oTa 6bma Bbiiionaeaa coaMeCTHO pyMJ:oiBCKHMH H coeeTCKHMH «f!u3HKSMH 

a a uHKnoTpoae MA <I> ( EyxapecT). 
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~ Pnc. 48 
Ha ITpOTH~eHHH HeCKOlibKHX neT rpyiTITa pa~H- 6 
OXHMHKOB fla6opaTOpHH smepHbiX pe8KIIHH Be~eT 

pa60Tbi ITO H3yqeHH10 CBOHCTB Tp8HCypaHOBbiX 

aneMeHTOB. FpyiTITa o6eciTeqnBaeT XHMI!'IecKyJO 1.0 x fO-l 8cM' 

qacTb pa3liHqHbiX qJH3nqecKnx pa6oT. KpoMe To-

ro, COBMeCTHO C ITOlibCKHMH yqeHbiMH BbiiTOliHH-

IOTCH pa60Tbi ITO H3yqeHH10 H9KOTOpbiX Tp8HCITny-

TOHHeBbiX SlieMeHTOB, 

Ha CHHMKe: Mli, HayqHbie COTpy~HHKH 

!1,!1. Lfy6ypKoBa n H.C.ManbiieBa ITpoBo~HT XHMH-

qecKoe Bbi~eneHne cjJepMHH H3 o6nyqeHHoit MH

meHH. 

Pnc. 49 ,.. 

3aBHCJIMOCTb ceqeHHH pe8KIIJIII Am 248 
( D, 2D )Am 242 m 

C o6pa30B8HH8M CITOHT8HHO ~engwerocg H30Mepa 

OT SHeprHH HeHTpOHOB, 

O.i 1-: 

~ 
~ 
Q 

f\1 

~ 
I 

~ 7 

r 

8 9 10 11 12 13 14 !5 En mev 

2,C II H H Q e l1 R m e r 0 C R H 3 0 M e p H 0 r 0 C 0 C T 0 g H H R 6hln 

OU8H8H ltOCBeHHO, nnR 3TOI"O H3yqanacb 38BHCHMO<:Tb H30MepHOI'O OTHOili9HHH 

H3oM.1 " oca. .... q OT cpenaero 3H8"!8HHH yrnOBOI"O MOM8HT8 COCTBBHOn CHCTe-

Mbi: a) npH H3MeaeaHH aaeprHH aaneTaromHx qacTHili 6) npH nepexone oT nerKHX 

HaneTaromlfX "!8CTHU K TR>K9llbiM HOH8M, 8Ta 38~HCHMOCTb qyBCTBHTem~Ha K CIIHH8M 

ypoaaett H3oMepaoti napbr. Tionyqeaabre pe3ynbTaTbi cpaBHHBanHCb c aaanorHqHbiMH 

QBHHbiMH QllR 06bi"!HbiX H30M9PHbiX nap C H3B8CTHbiMPI X808KT80HCTHK8MH VOOFIRef.l' 

( Hgl9T, Au 1116 , lr 
190 

) , Ha OCHOBBHHH TBKOI"O Cp8E·H9HHR 6brn c.oenaa BbiBO.!l 0 

TOM 1 qTO CIIHH nenRmerocg H30Mepa Am 242
m 

KO eQHHHU t · 
, IIO-BI:QHMOMY 1 COCT8BllR8T H8CKOllb-

3.H o B hi e n e n R m H e c R H 3 o M e p bi, B peaKUHH U 
288 + c 12 

o6aa-

-7 
py>KeH HOBblH CIIOHTBHHO nenHIDH1tCR H30Mep C nepHO.[ OM rronynacrrana 0,8 •10 CeK, 

nng aa6nroneHHR H30Mepa C T8KHM KOpOTKHM BpeMeH ~M >KH3HH 6brna HCIIOllb30B8H8 

ycTaaosKa, cxeMaTH"!9CKH H3o6pa*eaaaR aa pHc. 50 •. leneaHe Rnep, pacrranaromHXCR 

Ha neTy1 perHCTpHpOB8110Cb CT9KDHHHblMH Q9T8KTOpaMH. Tio ¢opMe ¢YHKUHH B036y)!{Q9-

HHR ycT8HOBll9H0 1 qTQ H30Mepaoe COCTORHHe IIpHH8QllO>KHT1 IIO-BHQHMOMy, K8nH¢op-

HH:EO - 246, 

B peaKUHRX Th 280 + B 10 
(pRe, 51), Jh 280 + B 11 

o6aapy>KeHbi .oenRmuecg npo

nyKTbi C nepHO.!l8MH IIOnypaCII8.08 2, 6 MHH H 1,4 Mll H 1 H.!l8HTH¢HUHpOB8HHbl9 KBK 

Am 284 HAm 
282

, COOTB8TCTB8HHO, 
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nYI.IOK M c 

c 

oc 1'1" 0/t Jt< u. 

.. lfl"' - ..-- -++ H I 

• 
Pnc. 50. CxeMa ycraHOBKH .anH Ha6niO

.ae1IHH CIIOHTBHHO ,aeJIBII!HXCH 

H30MepOB C KOpOTKHMJ' BpeMe

HBMH JKH3HH. 
I ..... ~ 

~.-ildWq~ I 

i / " I ,L _"it - 1----(O'g 

• 171> s;2! 

• _y / 
Pnc. 51. tPyliKI!HH B036y»meHHH peaKn:HH 't 

280 10 ~ 
. i ! Vf i -

-r-
1\ r v I I 

/{ 

6() 

"" 
'<J 

"" 
2D 

lO 

Th + R , IlpHBO)CHIIIeti lD 
I 

K o6pa30B8HHIO 2, 6-Ml'liYTHoro 
10

_,. J± H 1,4-MHliyTHOrO H301'v_·epoB. ,. 

I I I II II II I I II 

•I--f-

if-1----1-

't-

I ltJ"" .. .t 

I I 

lJ 
--~-

-~ 

l/1-

--1----

.. 

I !\ 
-1- -- 1-t-- K 

K 
r· --

-+-t- j- r-

-- . f ··~·· +- I 1--

I rr 
1() 80 90 100 

dHepeu R UOHOt B m (.)6t; 

'""' ,....._ t~ Mn l.q, .JOO ' ~ • ~w "II "hJii,\,!'1'\ ~ Nc 

£p f'loV 

Pnc. 52. CrreKTp rrporoHoB, rronyr:reHHbiti B peaKn:HH Pa 
102 + C 

12 
rrpH aHeprliH 

HOHOB E 
6 

= 65 M aB. AMrrnHTYJJ.HOe pa3pemeHHe arrrraparypbi H JJ.eTeKropa 
.,.30 Kgg_• 
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ilaHHbi9 CBCT9M8THKH nepuoaoB CITOHTBHHOro neneHHH Haep ITOK83biB8lOT, "'TO 

nepuoa CITOHTSHHOrO aeneHHH Am 284 B Am282 II OCHOBHOM COCTOHRBB aon~eH 

5biTb 3H8"1BT9nbHO 6onblll9 1 1{9M Ha6nroaaeMbl9 3H8"19.IHH, no9TOMy B03MO:>KHO pacnaa 

o5'hHCHHTb cnoaTaHHhiM aeneaHeM HSoMepoa Am 284 F. Am 282 • He HcKnroq:eao, oaHaKo, 

"'TO saecb aa6nroaaeTCH ae cnoHTaaaoe aeneaHe HSOMepoa, a sanasahrBaroiiiee .oeneaHe 

nocne f3 -nepeXO.IlOB Ha B035y:>KaeHHbl9 ypOBHR COOTB9TCTBYIOIIIHX R30TOITOB nnyTo-

HHH, 
.11ccnellOB8HHSI npOTOHHO-pBllHOBKTHBHbiX m 

B 1966 roay usyt{anucb cao~cTBa npoToaaoro usnyt{aTenH c T
112 

• 19 ceK, 
10:.! 1:.1 

o5pasyromerocH B peaKllRH Po + C Ebrn HSM,~pea cneKTp npoToHoB ( pHc, 52) 

c noMOIIIhiO nonynpoBO.IlHRKOBoro .oeTeKTopa c paspe neaHeM ( 25-30) KaB. HsMepeaa 

lPYHKIIHH aos6y:>Kaeaua. Hs aaannsa ee !flopMbi cne.oyeT, "'TO nsoTon c T 
112 

• 19 ceK 
lJJ 

ecTh Te . ITpoaeaea pac"'~T !flopMbi cneKTpa aa ocaoae cTaTRCTH"'ecKoft MoaenH 

H noKasaao, "'TO ycpeaaeaaaH !flopMa cneKTpa MO>!(eT 6biTh nonyq:eaa B onpe.oeneBHhiX 

npeanono:>KeHHSIX o saancuMocTH MaTpH"'Horo aneMeHTa a f3 -nepexo.oe oT aaeprHH 

aos6y:>KaeaHH .ooq:epaero Hapa. Xopoiiiee cornacne pa<:"'~Ta c aKcnepHMeHTOM ( pHc.53) 
:.l 

nonyq:aeTcH B npeanono~eaun, "'TO M p = const ( M - MaTpH'IHbrA aneMeaT, 

p - nnoTaocTb ypoaaeA aoq:epaero aapa). 

2 

10' 
8 
6 

i 

2 

2 

t--~ r-~ 

/f ~ 
!if \~ 
If \~~ 

(5·4< 

2. 

~ 
~~. 
I. 
I ·• 

I ·. 

\ 1\ '\ 
\ 

Vi \ 
I \ r 

I 
i 

1 r 
I I 

~Q 

1.~ 

5 Ep Hev 
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PHc. 58. CauxTpbi 3sas3.abiBSIOIJXB'X apo

Toli·os Te 111 , pacc<rHTaHHbi9 ao 

CTI!THCTH'l9CKOII M0t{9/IH. 1JHr/Jpbi, 

OT1lOCHIJXH9CH K KpHBbiM_, 03H8'l8-

IOT cnet{yiOmee: aepss$1 IlHr/Jps -

SHt~prHH CBH3H apOTOHB B 

Sb'll (Mss), BTopaH - MBKCH-

MBJr:&HSH saeprHH K -::JSXBBTS 
Te ;'It • 



l
1!6 "'Ta!N

15
N

16
) +h !12_ I m6 

191Au(N~A "} •n 
~..m ~ wa 
25 25 

E.icH)=94.2 l E.(cn}=948 
20 L I ~ Ezk.H}=B59 20 Ez(cn)=86.4 

~~ I I 6 

CL I ~ ~ 

5 L I I \\ 5 

t$ ~ I I 

Q5~ I \ \ 

"'Ta(N~N' +2n 191Au(N~N'' +2n 

0.7 
E.(o>t)=>fl2.f I {} E. (cH)= 1026 

E,fofi=g4,7 Q6 r I j I) E.(cH)=95.4 

OJ 

0# 1 

03 

02 

f ' ~... . ~ 
: 

6 

• ~.:.:ry·- '2n . :l . ...,~•1 I I '"' 
1 L ! I e,fo•l= gao 4 ~ / \ e,(CH)=i:.:!6 

E.J:H}=lH.'l I Ez(cH)=BI. 7 

:l I A : 
I I I ,l I 

Pnc. 54. Jlnt/JijJepeHI!HanhHbie 

ceTteHBH peararll/1 

lfXJ 11J 1kH I fO 10 30 40 !10 6' v t¥J !/() m be" I ne.J!e.aa""lll" O.t:Uloro 
15 16) 

(N ,N ; .l(B~ 
14 16 15 7 

·~L t.,f - (N ,N );(N , ) w • II f'l :.;v .,, 14 tl 

Ta/N N 7 +Jn Au (N tl J +3n (N 14 N17) 
ll TpfiX , 

asL tzsl 1\ neltTpOHOB. Emr xsJK-
.ao/1 pesKI!llH JraMepfl-

ta~L f•\ E,(c,.,J =gzs taJt ~-} e,(cH)=~O HHH npose.aeHbi np• 
oJcH) ..e7.2 EtkH)=87.8 .asy:X 8BS""l8BllHX 

cvsL I I a'IS • I 9BeprllH HOBOB .Ha MH-
181 197 meBHX Ta ll Au • 

'j Jl~ : .... 
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Ha ~noro me aaamma nonyqeHbi naHHhre o6 aaepruu f3 -nepexoAa n aaeprnn CB513H 

rrpoToaa B 51npax Te 
111 

H Sb 111 COOTB9TCTBeHHO, 

Ha Y -150 Bbmonaeaa TaKme pa6oTa no nccneAoBaHHID no<Iepanx f3 -aKTHBHbiX 
111 

nponyKTOB P -pacnaAa Sb · Uenb aTo:li: pa6oTbr - noATBepnHTb HAeHTn~nKauniD, 

npoBeAeHHyiD no BBAY ~YHKUBB Boa6ymAeHHB. PerucTpauBB nponyKTOB P -pacnaAa 

6orna aaTpynaeaa aannqneM ~oaa aa c<IeT pannoaK'IHBaocTu, o6paayiDme:li:cg a npy

rnx 51AepHhiX peaKUH51X. Eoma paapa6oTaaa MeTonHKll no ynaneaniD aToro ~oaa c no

BepxaocTH 8ITIDMHHH9BOro c6opHHK8 rryTeM.CH51TB51 TOHKHX cnoeB OKHCH aniDMHHHB, 

Tiocne npouenyphr CHBTHSI ~oaa ynanoch '!eTKo BouennTb a~~eKT, o6ycnoBneHHbdi 

pacnanoM nnep oTna<IH oT npoTOHHoro pacnana, Bolllenrunx B rny6nay c6opanKa. TaKHM 

IIyTeM 6binO YCT8HOBIT9HO, 'ITO IIponyKTOM p -pacr:ana BBn51eTcn Sn110 • 3To cny:amT 

IIOl.'(TBepmA9HHeM BbiBOA8 06 HA9HTH~HK8UHH II pOT ::>HBOro H3ITY'!8T9nSI KaK Te 
111

. 

l13Y"l!ft!9 ME!XaBjH3M8 B38UMOAeikTBUSI TSI?K9DbiX UOHQB C B.gpaMH 

Tipoaonnnucb aKcnepnMeHThr no uccneAoBaau !0 MexaauaMa npsrMbiX Sinepaorx 

peaKUHfi no,g A9fiCTBB9M TBmerrhlX HOHOB. 

I.E hi n H H a M e p e a hi A H ~ ~ e p e a u ll a n b a hi e c e '! e a n SI 

peaKun:!i nepeAEl'lH onaoro, nByx n Tpex ae:!iTpoaoB 1pn o6nyqeaun Ta 111 1n Au 197 noaa

MH N 
14 

n N
16 

.Bo acex cnyqanx (pnc. 54) yrnoBbre pacnpeneneausr oKaaanncb 

6nH3KHMH, 3TO rOBOpHT 0 TOM1 'ITO BCe IIpOU9CCbl SIHITSIIDTC51 peaKUHSIMH IIpSIMOrO THIIa, 

p83birpbiB8ID1IIHMHCSI IIpHMepHO B OAHO:fi H TOll me 1'90M9TpH'!9CKO:fi o6naCTH B6ITH3H 

noBepxaocTH Hnpa. CpaBaeane ce'!eaH:li: rrepena<IH on1oro n nayx ae:li:TpoaoB (pnc. 55) 

38CT8Bn5laT ,gyMaTb, '!TO B peaKUHH (N 15 ,N 17 ), B KOTOpo:li: o6a ae:li:Tpoaa MoryT 

rrepe:li:TH B 6nH3KHe KBElHTOBhl9 COCTOSIHHB, nepeAEl'!B ABYX He:li:TpOHOB ocymecTBnSieT-

cg B BHne napbr. 

2.P e a K U H 5I II e p e A a '! H 2 -X H e :!iT p 0 R 0 B (N 15 ,N 17 

Ha paaneneHHblX H30TOII8X UHpKORHSI zr90 ' Zr 92 Z 94 
' r 

51CH9HHSI CB£3H MemAy CTpyKTypo:li: 5Illpa-MHlll9HH H napaMeTpaMH peaKUHH nepenaqn, 

HM98T 3ElMKRyTyiD ae:li:TpOHRYID o6onoqKy C N "" 50, OCT8ITbHbl9 H30TOITbl -

cooTBeTCTBeaao naa n '!9Tbrpe aeil:Tpoaa cBepx aee. KaK B1UlBO na pnc. 56, yrnoBore 

pacrrpeAeneBH$1 Ami BC9X Tpex H30TOIIOB 6rrH3KH, "OrAa KBK aQJ~9KTHBHbi9 C9'!9HH$1 

peaKUH:!i pa3rrH'I8IDTC51 3HEl'lHT9ITbHO, TionyqeHHbl9 peayrrbTElTbl CBHll9T9ITbCTByiDT 0 TOM, 

'!TO HaH6onee '!YBCTBHT9nbHbiM K CTpyKType 51Apa napaMeTpOM peaKUHH £Brr519TCR 

ee a~~eKTHBaoe ce'!eaue. 
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[ BiNDiNG ENEfG y in Nev Jl 
PHc. 55. 3aBHCHMOCTb nonnoro curreHHH peaK:aHH nepe.aam o.anoro, o.sy:x B Tpe:x aeii

Tponos OT aHeprBH CBH~B HefiTpOHOB B H.ape-MBW8HH. CerreHBH CpaBRHBBroT

CH IlpH aHeprHH HOHOB1 Jr8 30 M 3B IIpeBbiW8roll(e/l BbiCOTy KynOBOBCKOrO 
6apbepa .anH .aanaoro H~oTons. 

3.ll p II II 3 y q e H H H n e p 4~ .ll a q {I He 4 B p e a :K ll B B Al2T (Nl4,Fl8) 

a aaepreTII'Iec:r<oM cneKTpe F 18 saps.ny c rpynnoA, oTaeqa~meft nepexo.ny He 4 

B CBR3aHHbi9 COCTORHIIR F 18 
, OOHapyJKeH aenpepbiBHhiA cneKTp F 18 , KOTOpbiA 

TRHGTCR annOTb .llO ManbiX SH9frHft. 3aepreTII'IGCKaR II yrnoaag 38BHCBMOCTb 

oooHx KaHanoa peaKUHH noKa3aHa aa pHc. 57. BbiCKa3biBaeTcR npe.nnonoJKeane, 'ITO 

TaKas KapTHHa aaepreTH'IecKoro cneKTpa o6ycnoaneaa aanH'IIIeM .nayx MexaaBa

MOB B peaKUIIII nepe.naqH He
4 · ().QIIH Il3 HIIX npe.ncTaBnReT COOOft KB83Bynpyriift 
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PHc. 58 

EH¢¢epeRUH8RhHMe ceqeHHB pesKUHH 
nepe.asqg 2-x HellTpOHOB (N Ill, Nl'l) 

Ha pa3.aeneHHbiX H30Tonax 
UHpKOHHH Zr 90 , zrU , Zr 94 • 

EnH Ka~.aoro H30Tona H3MepeHHH 

c.aensHbi npH 2-x 3HaqeHHHX aHep

rHH HOHOB, 
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Pnc. 57. 3HepreTrrqecKa.H H yr;mBBH 38.BHCHMOCTb ce_'leHIIH- pea.KrrHH AJ 27(N 14
, F 18 

). 

( ~) CBH3. - Ir8.pUH8.llbH8H 'l8.CTb Ce'leHIIH /lllH IIepeXO!lOB B CBH38H-

Hbie dCOCTOHHHH KOHe'lHJJX Haep; ( ~) Heyrr· - Il8.pUH8llbHl1H qacTb ceqe

HHH1 OTBe'l8IOIIIl1H Heiip6pb!BHOMY CIIeKTpy F l . 

rrpouecc; ITpOHCXOAHT OH rrpH KtCaTenbHOM CTOflKHOBeHHH ABYX Hrrep H aaanOl'H"'eH 

peaKUHH rrepenaqn HyKnoaa. llp;-roli MexaHII3M paabrrpbrBaeTcH rrpH MeHbiiiHX rrapa

MeTpax CTOflKHOBeHHH, B 9TOM crryqae Hllepaoe B38HMOAefiCTBHe AOCTHraeT 3H8"iHTenb

HOH HHTeHCHBHOCTH 1 OllH8KO H3-31 6onbfrroro yrnOBOl'O MOMeHTa H KynOIIOBCKOl'O OTTan

KHB8HHH KOMIT8YHA-HApO He o6~aayeTCH, Ha KOpOTKoe BpeMH B03HHK89T CHCTeMa 

H3 llByX CHnhHO B38HMOAeHCTBYKIIIHX Hnep, KOTOpaH 38T9M pacrranaeTCH, flpH pacrrane 

- '\ 

oT Hnpa K HAPY Mo*eT 6brTb rrepenaaa rpynna ayKnoaoa. PeaKUHH TaKoro THrra aa-

HHMaeT K8K 6bi rrpoMem:yTOl:JHOE ITOflOM9HHe MeMAY •l:JliCTOii' rrpHMOH peaKUHeli, If 

peaKnneft, unymea qepea KOMnt yan-Hnpo. 

4.ITpoaoniinocb Hayqeaue oco6eaao::Tefi: peaKunn neneHIISI TSIMenhrX Hllep rrpH B hi c o

K H x a a e p r H g x B o a 6 y * n e a H B. EhmH HaMepeHbi ce"l:eHHSI neneHHSI 

TSI*enbiX SIAep Ha TpH OCKOnKa H a!IepreT:H"'eCKHe crreKTpbl OCKOnKOB TpOfi:HOl'O neneHHH 

B peaKUHSIX U 288 (Ar 40 ,3£) 1·Bi 2 ) 9 (Ar 40 ,3f), U288 (Ne 22 ,3£), An lQt (Ne 22 ,3£) 

rrpH aaeprHH HOHOB Ar 
40 

H Ne 22 OT 8 M aBIHyKnoa H HH*e· ITony"l:eRbi aaBHCHMOCTH 

ceqeHHSI rrpouecca AeneHHSI Sinpa aa TpH ocKonKa OT aaeprHH Boa6y*neHHH nenHmero-

CSI Slllpa li OT Ben:Hl:JliHbl MHAKO··KarrenbHOl'O rrapaMeTpa nen:HMOCTH, 06aapy*eHHbie 

38KOHOMepHOCTH He MoryT 6biTb 06bSICHeHbl B p8MK8X cymeCTBYIOIIIHX rrpencTaBneliHlt 

o Tpofi:aoM neneHHH, B CBSI3H c 9TIIM 6bma BbillBHHyTa rHrroTeaa o nocnenoBaTenbHOM 

HnH 'KaCKaAHOM' MeX8HH3Me necreH:HSI H8 TpH OCKOnKa. CyTb 9TOH MonenH 38Knroqa-
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eTCSI B IIpe.O.IIOnQ}:!{eHHH, 'iTO TSI}:!{enbi:fr OCKOnOK, 00p830B8BIIIHHCSI IIpH BCRMMeTpH"'HOM 

.o.Boll:HoM .o.eneauu TSI}:!{enoro cRnhao Boaoy}:!{.o.eaaoro KoMrraya.o.-SI.o.pa, oona.o.aeT aaep

rueii Boaoy}:!{JJ.eHHSI, .o.ocTaTo'iHOH .o.nSI Taro, 'iTOObi paartenHThCSI eme paa. Eb!nH rrpo

Be.o.eHbi paC"'~Tbl Ce'ieHHSI STOrO IIpouecca B 38BHCHMOCTR OT SHeprHH B030Y}:!{.lJ.9HHSI 

Z2 I A .o.en.SimerocSI SI.o.pa. ITonyqeaHbie TeopeTHqecKue peaynhTBTbi xopoiiio cornacy

IOTC5I c aKcrrepRMeaTanhHbiMH aaaqeaHSIMH ce'leHHSI rrp! BbiCOKHx z" I A ( "' 43,5) R 

6onhiiiHX aaeprRSIX Boaoy}:!{JJ.eHHSJ ( 100-150 MaB). O.o.aaKo cne.o.yeT aaMeTHTb, 'iTO npu 

aaepnmx Boa6y}:!{.o.eaHSI RH}:!{e 110 MaB .o.nSI SI.O.ep c z:' I A = 40,5 aKcrrepuMeRTanbHO 

ooaapy}:!{eaaoe ceqeaHe .o.eneHRSI aa TPH ocKonKa rrpeBIIIIIaeT aaaqeaHe, paccqHTaaaoe 

cornaCHO rRIIOTe3e 'KaCK8.lJ.HOro" .o.eneHHSI. 3TO MQ}:!{I~T. CBH.lJ.9TenhCTBOB8Th 0 IIpH

cyTCTBHH S~~eKT8 'HCTHRHOro• TpOll:Horo .o.eneHHSI B STOii oonaCTH SHeprHH B03-

oy}:!{lleHHSI H IIapaMeTpa .o.enHMOCTH, 3KCIIepHMeHT8nhHll9 H TeopeTH'i9CKRe peaynbTa

Tbi .0.8Hbl Ha pHC. 58 R 59. 
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PHc. 58. 3aBHCHMocT:& ceqeHHH !leneHHH 

HS TpH OCKOnKa OT 9HeprHH 

B036y~JleHHH JlnH llBYX 3HS'le

HHf:l Z
2 I A • 
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PHc. 59. 39BHCHMocr:& ceqeHHH aeneHHH 

sa rpH ocKonKa oT z 
2 I A apH 

9JreprHH B036yJKaeHHH OKOno 

100 MsB. 



./"X. 

EbmH ~~:ayqeabi TBK>Ke yrnosb:e pacrrpe.nenea~~:st ocKonKoB .nsoiiaoro .neneHH.si 

st.nep Bi 209 ' Au 197 , U 288 JlOHBMll; C 12 , N 14 , O 16 , Ne 22 

p83J1H'CIHOM 8HeprHH. Tiony"leHHbie H::1 9THX OITbiTOB 3Ha"leHHst MOMeliT8 :naepUHH .ne

J1SlilleroCSI st.npa B ce.nnosoii TO "iKe 11 aas:nc:nMocT:n oT napaMeTpa z 2 I A ( p:nc. 60) 

xopomo cornacyroTcst c naaahiMH ITI> neneauro pasnH"lHbiX stnep . a -"l8CTHU8MH. 

3TH pesy nhTBTbi oTn:nqaroTcst oT naaabiX paaee rrposene.aaoro aMep:nKaBCKHMH yqe

HbiMH HCCJ1e.OOB8HHSI yrJ10BblX pacrrr e.nenea:n:ll: OCKOJ1KOB nene.IIHSI TSI>KBJ1blMH HOH8MH 1 

E1sph 
.9'eft 

M "'("Z}/A) /50.1 
2. 5 O.t 0.2 0.3 0.4 0;5 0.

1
6 0-,7 0;8 0.9 f;O 

2.0 
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1.0 

0.5 
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I 
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PHC. 60. 38BHCHMOCTb kOMeHTB HHepiiHH H.Qpa B ce.anOBOit TO':l

Ke OT napaMe'l pa z 2 I A. !TyHKTHpHaH KpHBBH noK83bi

BaeT 38BHCHMOCTb, nonyr,reHHYIO IIpH .aeneHHH TH)KenbiX 

Haep a -qaCTifiiBMH, cnnOIIIHBR - pacqlJT H8 OCHOB6 

MoaeJIH )KHIIKOJ' KannH c ( Z :J I A J KP • 50, I. 

rne MOMBHT :naepuu:n nenstmerocs: KOMrrayan-stnpa oKa3biBancSI aeonaoaaaqaol% ¢yaK-

:.s I UHel% rrapaMeTpa Z A . 3TO, sepoSITHO, CBS138HO C aenocTaTO'iliO KOppeKTHhlM 

paC"l~TOM aenH"lHHbi yrnosoro· MoMeHTa .aenstmerocSI SI.Opa. B aamHx OrrbiTax yrno

soa: MOMBHT paCC"lHTbiBancSJ aa ocaose HsMepeaaoro yrnosoro pacrrpenenea:nSI ynpy

ro paCCBSIHHbiX HOHOB B TOil: >KE! KOM6HH8UHH MHllBlib - 'l8CTHII8 1 "iTO H yrnoaoe 

pacrrpenenesHe ocKonKoB neneaa.st. 

5.TI p 0 B 0 .0 H J1 H C h S K C :1 e p H M e H T bi IT 0 H C C J1 e n 0 B a H II lO 

T p 0 !% H 0 r 0 n e J1 e .II H ll SI.Oep B peaKUHSIX Au , Bi , Th , U + Ar4° 

c rroMomhro neTeKTopos :ns cmc .Ubi. MeTo.UHKa cnronstHbiX neTeKTopoB 6bina yeo-
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aepmeacTaoaaaa nnH HCKnroqeHRH ~oaa cnenoa oT Ho oa aproaa. C aTo~ uenbro cnro

na, o6nyqeBH8H HOH8MR aprOH8 C MaKCHM8llbHblMR y n enbHblMH IIOTepHMH ( IIOCllenHHe 

.. 15 11. npo6era), OT)I{Rranacb npR TeMnepaT pe oT 300 no 600° H 3aTeM 

o6pa6aTbiBanacb B onRHaKOBbiX ycnoBHHX c KOHTponbHbiMR neTeKTopaMH. HaRnyqmH~ 
0 

peay.nbTaT 6bm rronyqeH rrpH TeMnepaType 400 C. K K BRnao H3 pHcyaKa 61 (a,6), 

cneabl HOHOB api'OH8 npaKTHqeCKH IIOliHOCTbro YCTp8HHIDTCH B pe3yllbT8T9 0T)I{HI'8. 

.PHc. 61. 

t; • 
~· I 

, 
, '" • , • 
I ' I I • ,, 

c a 
, 4~h 

' 
a , 

a) Cnellbl HOHOB aproHa C MSKCHM SIIbHbiMH y,aenbHbi-

MH IIOT6pHMH :;: B CIIIOilB MyCKOBHT1 O~a-
6oTSHHOfl nocne o6nyqeHJIH B 48% HF IIpH 20 C 

B TeqeHHe qaca. 

6) Cnellbl HOHOB aproHa B CIIIOilB MyCKOBHT1 OTO}K}K6H

HO/l B TeqeHHe 8 qac. !IpH 400 C H o6pa60T8HHOfl 

B !IpHB6116HHOM Bbiiile pe}KHMe. 
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PHc. 62. Tpo#noe ae.renHe U
288 

"' 290 MsB. 

·--• 
.. •• 

• 

• 

• • 
• 

• 

I 
• 

• , 
• 

HOHOM Ar 4° C sneprHeft 

C11eObi ocK011KOB oe11eHIHI npH TaKoM pe)!{HMe OT)!{Hra yKopaqnaaroTcs:! c 10,5 oo 

"' 8 f.L H coxpaasnoT ¢opMy nyc·roTe11biX Kaaanoa c nnocKonapanne11hHhiMR cTea-

K8MR. 

MeTOOHKa OT:Hmra 6bi118 r. pHM9H9H8 K CSHOBH'l8M, C009p:>K8BIDHM cnoH 
10 11 

V , Th , Bi, Au R o611y"leHHhiM noroKoM 10 - 10 ROHOB A r 40 c aaeprHell: 300 Mas. 

Ha caaJlBR"lax, coaep)!{8BIIIHX U 
288 

, 6bmo o6aapy:>~<eao 14 cnyqaes Tpol1:aoro aeneHRSI 

( pnc. 62). Onpeaeneaa HR)!{HSHI rp.lHHua a¢¢eKTa: a I a > 111000. DnH MHllleaea 
8 2 -

R3 Au , Bi , Th cnyqaea Tpotiaoro ae11eHHSI aocToBepno 3aperRcTpRpOB8Th ae 

YJl8110Ch. 

Pa6oTbi a o6nacTH g,ge )Hail: crreKTpocKoiiHH 

1.11 3 y 

Os 189 

q a 11 o c h K y 11 o E o B c K o e B o 3 6 y )!{ n e H H e s:~nep 

12 
c noMOlllhiO HOHOB yrnep)Jl8 C npR aneprRH 52 Maa. CneKTpbi raMMa-

H31ly"l9HRSI R3M9pH11RCb Ge ( Li ) mmynpoBOOHRKOBbiMH aeTeKTopaMR, Ha pRe. 63 npH-

B9Jl8H CII8KTp, nonyqef!HhiH Jl11H 9C1'9CTB9HHOH CM9CH H30TOITOB OCMHH, a H8 pHC, 65 -

Jl11H o6pa3ua c conep)!{aHHeM 80, I% ocMHH-189 H 14,1% ocMHs:~-190. Onpeneneabl 

eo 



.:2 
c 
::s 
0 
u -E. 
~2 

rrpnseaeaawe sepogTaocTn rrepexoaos: 

ang B03DY*AeHRg COCToggng 219,4 K8B1 

.. - ( ) -48 4 
B(E2 ;3/2 -+7/2) = 0,74±._0,11 .e2.10 eM 

B (E2;3/2- -+3/2-) = (0,08+0,02).e 2 .10-4ScM
4

• 

ang B03DY*AeHnst cocTogang 233,6 K8B. ITonyqeHHI>Ie 3Haqeang rro3Bonnnn caenaTb 

BbiBOAbl 0 rrpnpoae 8TRX B03DY*AeHHblX COCTOgHnti:, ' 

Pa3pa6oTaHa Teopng a~~eKTRBHoro.pa3pemaromero speMean rrpH H3MepeHHH 

COBIT8A9HHti: H8 nyqKe URKnOTpOH8 C yq~TOM ero 9CT9CTB9HHOti: (BbiCOKO<J8CTOTHOti:) 

R rrpRHyARTenbHOti: MOAyngunti:, 8KcrrepHM9HT8nbHO onpeaeneHa IDRpRH8 crycTK8 yCKO-
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PHc. 68. CrreKTP y -Hsny<IeHHH, rrony<IeHHbrtt IIpH o6ny<IeHHH ecTeCTBeHHoll cMecH 

H30TOI10B Os HOHBMH C l:J , 
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peHHb!X B:OHOB rryTeM II3MepeHB:H 38Jlep>K8HHbiX Cny'l:BHHb!X COBII8JleHRii MeTOJlOM R3-

MeHeHRH apeMeHR 38Jlep>KKR ( pHC, 66), llnH IIY'l:Ka MOHOB UMKnOTpoHa Y -150 f.. l ~8HceK . 

2,J1 3 y 'I a n R C b R 3 0 M e p H hi e C 0 C T 0 H H R H H e H T p 0 H O

Il e ¢ R u R T H bi x H n e p a o6nacTR z > 54 R N < 78. BbmH o6aapy>KeHbi naa 

HOBb!X R30MepJibiX COCTOHHRH He'l:eTHo-ae'l:~THbiX H30TOIIOB naHT8H8, J1aoMep La 128 m 

6hm rrony'l:eH B peaKUHHX Sn 118 ( N 14 , 4n) ; Sn 119 ( N 14 , 5n); Sn 120 ( N U , 6 n ) R 

Sb 
121 

( c 12 
, 5n) . Oa HMeeT rrepRoll rronypacrrana ( 0,56 ±. 0,05) ceK R pacrranaeTcH 

c B:crrycKaaneM nayx raMMa-Kaaa ToB 104 H 67,5 KSB. AaanRa crreKTpa sneKTpoaoa 

aayTpeaaeii KoaaepcRH, rronyqeaaoro c rroMOillbiO KpeMHReaoro neTeKTopa,R crreKTpa 

raMMa-KB8HTOB 1 H3MepeHHOrO Ha repMaHReBOM .lleTeKTOpe1 IIOK83an, 'ITO 9TH rrepe-

xollbi o6paayiOT KacKall E3 ( 104 K sa) Ml (67,5 K9B). 

MaoMep La 130m 6bm nonyqea B peaKUHHX Sn 122 ( N 14 , 6 n ) H 

Sb128 ( c 12 , 5n). l1aMepea ero uepHO.Il rronypacrrana - ( 9, 2±.0,5) • 10-
3 

ceK H saeprRSI 

raMM8-KB.8liTOB - 95 K 9B, 

PHC. 64. 13-19 OKTH6pH B /1,y6ae COCTOHD8Cb ft1e~ayaapOll,H8H KOH¢epeHrrHH ITO ¢H3H

KB THJKBDbiX HOHOB1 opr8 HH30B8HH8H 06'bBll.HHBHHbiM HHCTHTYTOM Hll.BpHbiX 

HCCDBll.OBBHHH. BMBCTB C ITpBll.CTBBHTBDHMH YHHBBpCHTBTOB H HHCTHTy TOB 

CTpBH-yflBCTHHrr 011fl11 B pa6oTe KOH¢epeHrrHH ITpHHHMBDH yqacTHB ¢H3HKH 

JJ,aaHH, tf>p a naHH, lliBeazH , CWA, tf>Pr, Kanaabr H apyrzx crpan. 

Ha CHHMKe : 38D K OHI/JepeHrrHH. /],OKTOp XHMHflBCKHX HByK 11.3Bapa 

ll.OKD8ll.biB8BT peaynbT8Tbi 8KCIIBpHMBHTOB IIO XHMHflBCKOH 

Hll.BHTHWHKBrrHH 104-ro 8 D BMBHT8, 



B peaK!lHSIX Cd 11~N 14,5n)Cs 121 H In 118 (C 12 , 4n) Cs 121 

naoMepaoe cocTOSIHHe Cs 
121

m c nepHO.C:WM nony-pacna na (0,50±. 0,05) ceK R c aaep

rnea (98±.5) KaB. Ha cpaBHeHHSI cneKTpoB aneKTpOHOB BHyTpeHHea KOHBepcHH Cs 121m 

H La 128 cnenyeT, qTonepexon aMeeT MynbTHnonbHOCTb M2 H sransreTcsr c.anbHO aa-

4 
npemeHHhiM ( cjlaKTop aanpeT.a 1,5 • 10 ) • ITonyqeHbi T B.K)!{e JlB.HHhie o caoAcTaax oc-

HOBHOrO COCTOSIHHSI Cs
121 

, KOTOpbie cornacyiOTC C paHee ony6nHKOB8.HHbiMH. 

3aKOH"leHhi pa6oThi no HJleHTHcjlHKa!lHB .a .accnen oaamuo caoacTB nayx HOBhiX 

H30MepOB Heti:TpOHOJl9cjlH!lBTJibiX H30TOTIOB 30nOT8 C np MeHeHH9M repM8HH9BOro JleTeK

TOpa. BbiSICH.anoCh, "'TO .aaoMep c nep.aonoM nonypacna .ll.!:l. 0, 14 ceK npHHanne)!{HT Au 
187 

B paCIT8.Jl8.9TCSI C HCizyCKB.HHeM JlBYX raMMB.-KBSHTOB 161,5 KSB (E3) H 110,5 K9B (MI) 

B KB.CKB.Jle. AKTHBHOCTb C nepHOJlOM nonyp8.Cll8.Jl8. 4, 7 BH o6Hapy)!{eHa T8K)!{9 B peB.KilHH 

Ta + C 
12 189m 

H HJl9HTllcjlHUBpOB8.H8. KB.K H30Mep Au 1 p8.CIT8.Jl8IOmBliCSI nyTeM aneKTpOHHOrO 

38.XBB.Ta. B o60BX Cny'ISSIX H30MepHbiM ypOBHeM 1 no-BHJlBMOMy, SIBITSI9TCSI COCTOSIHHe 

11/2-, KOTOpoe o6HapyJKeH.O y Jlpyr;e:x H9l:J:E'!!THO-l:J:E'!!THhi X H30TOITOB 30ITOT8., 
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PHc. 65. CneKrp y -H3nyrremm, nonyrreHHbiH npH o6nyrreHHH HOH8MH C 12 MHmeHu 
u 'O I 189 14 0 190 N3 Os, coaep)f(awen l• , % Os H , 9% s • 
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t 
30 nsec. 

PHc, 86. 3aBHCHMOCTb H3MepeHJroro arjJ¢eKTHBHoro paapewaiOwero apeMeHH or aenH

rrHHbi aaaep)f(KH ( cnnoiJHbie KpHBbie - pe3ynbT8.T reopernrrecKHX pacrr~TOB 

arjxpeKTHBHOrO BpeMeHB pa3pemeHHH anH p8.3llH"CfHbiX WHpHH cryCTK8. YCKO
peHHbiX HOHOB), 
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Jla6opaTOpHB 

HeiTpOHHOI 

cl»H3HKH 

Hayqao-HccnenoaaTenbcKaSJ pa6oTa nHIP a 196€ rony aenacb no TpeM ocaoa

HbiM aanpaaneHHSlM : 1 - H3y'I9HHe CBOtiCTB SJ.Ilep M9T•).IlaMH aeftTpOHHOft CIT9KTpOCKO

ITHH; 2 ,. HCC119.1lOBaan:e KOB.Il9HCHpOBaHBbiX cpen C ITC·MOWbiO Me.llneHHbiX aeftTpOHOB 

u stf>tf>eKTa Ml'!!cc6ayspa; 3 ... H3yqesHe SJ.o.epshiX peaKnHA c 3apsnKeBHb!MH 'ISCTRuaMB 

aa nerKHX st.llpax. 3KcnepBM9HTbr npoaonunacb sa ny'IKax aeATpoaoa H3 peaKTopa 

HBP, cucTeMb! HBP + MBKpoTpoa B aa nyqKax sneJtTpocTaTH"'eCKHX reaepaTopoB 

ar-5. ar-2. 

M3yqeaue caoacxa HAep MeTQA§MJI aetti·pqaaoB 

cneKTpOCKOrqiH 

1.8 K C IT e p H M e H T bi C IT 0 n SJ p H 3 0 B a H H hi M H B e ft T p 0 H a M I! 

n: M H III e H SI M H. B 1966 rony 6bmH yny'IIII9Hhr :xapaKTepHCTHKH nonstpH3oaaaaoft 

npoToaaoft MumeaB, cny}Kame'l!: nomrpH3aTopoM aeftTpoaoa. MHIIIeab, pa6oTaromaSJ no 

M9TO.IlY .llHH8MH'I9CKO'l!: nonSJpH381lHB npOTOHOB KpHCTannH381lHOHBO'l!: BO.Ilbi KpHCTanna 
2 

naaTaa-Maran:eaoro HHTpaTa, a aacToHmee BpeMSJ HMeeT nnoma.llb 40 x 34 MM , Ton-

mn:ay 18 MM, pa6oTaeT aa nnn:ae aonahr 4,5 MM a no.r:e 17 KspcTen npn: TeMnepaType 

t°K H naeT 70%-ayiO nonstpH38UHIO aeti:Tpoaaoro ny'IKa, nponycKaeMoro q:epe3 MHIIIeab, 

npB ssepruu seftTpoaoa no aecKonbKHX necSJTKOB KSE. OcymecTBneao ny6mtpoaaaHe 

ycT8BOBKH .llHBaMH'I9CKOA ITOnSJPR381lBB .llnSJ C03.1l8HHSJ MHIII9HH nonSJpH30B8HHbiX neft

TOHOB1 BXO.llSJIURX B COCT8.B .ll9'l!:TepHpOB8SSOI'O nELBT8.B-M8.I'HB9BOI'O HBTpaTS, 

Ha sTHX ycTaaoaKax npu pa6oTe HBP a pe}l(Htvte peaKTopa Bbmonaeabr H3Me

peBHSJ nponyCK8HHSJ IT01IS1pH3058HHbiX HeftTpOHOB qepe3 MHIII9Bb ITOmlpH3058HBblX Jlaft

TOBOB B ssepreTH'I9CKOM HHTepaane 0,01 ... 50 95, Bbi.lH BhiiTOnHeHbi 2 cepHH B3Mepe

HB'l!: npH nonSJpB3allHH .ll9ftTOBOB rrapannenbHO H 8HTBnELpannenbHO K MarHHTHOMY noniO 
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aa neA:TOHHoA: MHmeaH. B o6oHJ~ cnyqaHx, npencTaaneHHhiX aa pRe. 67, caeTIIbiMH 

H qepHbiMH Kpy>KKBMH H3M9pSIIIaCb BenHqHHB f - OTHOCHT91IhHOe H3MeHeHHe 

nponycKBHHSI npH H3M9H9HHH op~eHTBllHH CITHHa HeiiTpOHa HB ITpOTHBOITOIIO>KHyiD. 3TH 

H3MepeHHSI IT03BOIIHIIH YCT8HOBH~h, qTo H3 LlBYX 81IhT9pHBTHBHhlX Ha6opOB LlliHH pac

C9SIHHSI HeiiTpOHB Ha Ll9iiTpOH9, H3B9CTHbi9 paHee, HCTHHHbiM SIBIISI9TCSI Ha6op, B KO

TOpOM KB8pTeTH8SI LliiHHB pacce£HHSI 60llhlli9 Lly6neTHOii. 

Bhrno npenno>KeHo H3MepHT'~ nponycKaHHe nonBpHaoBaHHoii MHIIIeHH Ha MeTannH

qecKoro ronhMHSI. KaK H paHee, nonBpHaanHH LlOCTHranach cTaTHqecKHM MeTOLlOM 

0 
B MarHHTHOM none 15 K9pcTeLl npH TeMnepaType 0,3 K. HaMepeHHSI npoBOLlHIIHCh 

~ 
t .... 

~ 
~ 

10.2 

6-

.3 

0 

-.5 

-6 

/0-1 

~ I ~ 

L,ev 
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~ ~ 

.t 

10 10~ 

~ 

! 

PHc. 87. 0THOCHTenbeoe HaMeH•~HHe HHTeHCJIBHOCTJI eeltTpoHoB, npome,amHx rrepea 

nonHpHaoaaeeyro ,aeltTpoeeyro MHI11eHb1 ~H peaepce eanpaaneHHH nonH-
pli3811HH eeltTpoeeoro rryrriCa t' = -Jtt ~ 1':, • CaeTnbre JI TeMHbie Torr-

,.,. •·I 
lt'B n071Y"191ihl rrpH npOTffBOOOIIO)I{HbiX HanpaBneHHHX nonHpH38UHH ,ae/tTpO-
HOB. ITo OCH a6CUHCC OTIIO){(eHa SHepT'HH HeltTpOHOBo 
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Pl!c. 88. KceHOHOBbiil CIIHHTHI111HIIHOHHbiil .aeTeKTop a -rracTHII c MHorocno/lHo/l 

MHJJJeHbiO IIpe,aH83H8 rreH I!l1H HCCJ1e,QOB8HHH p e 8 K1IHH ( n , a) B pe30H8HCHO/l 

OOI18CTH aHeprHH HellTpOHOB, C IIOMOJJJblO ,ae T eJCTOpB HCCnetJ.OBBH a -pBCIIBI! 

H3 BbiCOKOB036y)f(,aeHHb!X COCTOHHHH H30TOIIOB CBM8pHH H HeOPHMB, IIOnyrreHbl 

neJ}Bbie .aaHHbie o6 a -mHpHHBX oTaenbHbiX y poanell, o 6 eapy)f(eHa peaKIIHH 
1411 ( ) 

Nd D, a • Ha CHHMKe: pyKoBotJ.HTenb rpyiiiibi IO.Il.flono B H eayrrHhifl co-

Tpy.aHHK J1.KBHTeK H8/18)f(HB8IOT aeTeKTOp. 
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B ycnoBHSIX ynyqllleaaoli pa3pelllaiOmeii crroco6aocTH B CHCTeMe HBP + MHKpoTpos 

Ha BHOBb o6opyJlOB8HHOH nponeTHOli 6aae 120 M. B HOBOM aaepreTH'ieCKOM UH8II830He 

55-150 aB orrpeneneHhr ciiHHhi 13 peaoaaacoB. Crrua I • 4 HM99T p930H8HCbl 

64.7; 71,4; 83,9; 93,6; 101,9; 106,3; 117,7; 124,7 aB H CIIHH I "'3 - pe.aoHaHCbi 

84,8; 85,7; 126,8; 128,4; 150,9 aB. Bcero nnH Ho 
160 

Tenepb H3BeCTHO 23 3Ha'ieHHSI 

cnuaa Bcex CHnbHhlx peaoaaacoB c aaeprHeA no 150 aB. Ha~neao, 'iTo c BepoHT-
166 

HOCTbiO 68% ~.e;aqeHHSI CllnOBbiX ¢YHKUH~ JlBYX CHCTeM ypOBHe~ Ho ne>KaT B · npe-
4 4 

nenax: 1,90 <S 1 = 3 10 < 6,0; 1,92 <~r=• 10 < 5,2. AaanorH'iHhre npenenbr nmr 

aKcnepHMeHTanhHoro OTHOllleHHSI nnoTHocTeA ypoJ;~Heii paBHhi 0,74 < p
1
=

8 
/p

1
..,. <1,43 

IIpH TeopeTH'ieCKOM 3H8'ieBHB 0 ,84. 

Psc. 69. B /Ia6oparopHH setirpos soil rPH3HKH coaaas cnexrpoMerp anH H3Y'l9HHJI cmr-
HoBo il 3aBHCHMOCTH H/lep HbiX B3aHMOJleilCTBHJl Ha nonHpH30BaBHbiX seilTpOHIIX 
H HJlpax B IllHpOKOM SJHepreTH''leCKOM JlHaiia30Be. 
Ha cHHMKe : B axcrrepHMesranbHOM aane peaxropa. EeceayiOT rrpo£/Jeccop 

II.llfarrspo H c r. say 'lHbi il corpy llHHK JO.B. Tapas. 
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PHc. 70 

3aBHCHMOCTb 

C"l~TB a -"lBCTHII 

( HHMHHH KpHBBH) 

H Y -KBBHTOB 

(BepXHHH KpHBBH) 

OT aHeprHH HeDTpo

HOB B peBKIIHHX 

Nd 148 ( n, a.!) H 

148 
Nd (n,y). 

Ha pHCYHKe npH-

Beaeea TBKMe cxe-

MB a -pacnaaa 

COCTBBHOrO Hapa Nd 14~ 

• 

,., 
Nd(noe) Utttll 

• 

----· 

--138eV r 
_f != 

Nd,.. 
60 

J. 

to• £, (ev) 

2.A n b tP a - p a C rr a 1l p e 3 0 H a H C H hi ll C 0 C T 0 SI H H :A SI 1l e p. 

MccnenoaaHHIO a -pacnana pesoaaHcHhiX cocTOHHU:A, aos6y)l{lleHHbiX ae:ATpoaaM:n:, 

rrpeiiSITCTBOBana MaJlOCTb Ce'!eHHSI ( n , a ) -peaKUI!H, KOTopoe .llml pe.llK03eMeJlbHbiX 
5 6 

H30TOITOB B 10 1- 10 pa3 MeHbllle Ce'!eHHSI O.llHOBpeMeHHO rrpoTeKaiOme:A peaKUHH 

( n , y ) . CymecTBeHHbi:A npo:rpecc 6bm .a:ocTHrHyT nocne cos.a:aHHSI a rpynne 6onb-

lliOl"O KC9HOHOBOl"O CUHHTHJlJlSIUHOHHOl"O lleTeKTOpa. 

B 1966 rony npoaeneabi H3MepeHHSI peaKuHH ( 1, a) aa ecTeCTBeHHhiX cMecSix 

H30TOITOB C8M8pHSl H He01lHM8 H H8 o6o:rameHHhlX H30TOIT8X HeO.O.HMa-143 H 

aeo.a::n:Ma-145 a o6nacTB aaeprHA no aecKon&KHX coTeH aneKTpoaaonbT. Ha:n:nyqmee 

pa3pemeHHe COCTaBJlSIJlO 30 HCeK/M npB pa6oTe peHKTopa COBM9CTHO C MHKpOTpO-

.HoM. Ha pn:c. 70 H 71 npencTaanes:bi axcnepHMe.HTartb.Hbie KpHBbie cq~Ta a -'lac-

THU (B.HH3y) H y -KBaHTOB llJlSI OllHHX H TeX )l{e ofipa3UOB Sm H Nd y -KB8HTbl 
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.lilt 
N 

1,5.10. Sm(n 1) 

1.10. 

X.t 

5.10 .. 

Sm(n«) --- ;c>H 

2.10' 

1.1fl 

10 10' 10 .. 

En (.&) 
Sm1~, Ill I I I Ill II 
Sm 1., II II I I Ill 111111111 Ill 

Pile. 71. 3asllCilMOCTh C<J~Ta a -<~BCTilLC ( HllJKHHH KpHBBH) H y -KBBHTOB ( aepxHHH 

KpllBSH) OT 8HeprHil He,fTpOHOB anH ecTeCTBeHHOfi CM9CH H30TOnOB C8M8pHH. 

BHil3Y npllaeaena llaenrmpHKBLCHH pe3oHaHcoa no H3oronnoi1 npHHaane)I(HOCTH. 
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perncTpRpoaanncb npyrHM neTeKTopoM). B peaynbTaTe naMepeHH1i nonyqeabr aaa-

'leHRH a -nmpRH r .lli!Si 19 pe30H8HCOB R30TOITOB Sm 
147

' Sm 
149 

a 
'Nd us R 

Nrl
143 

npoHHuaeMOCTR SI,llepaoro oapbepa .llllSI a -'laCTHU, BbmeTaromnx na SI.llpa 

N d 144 B COCTOSIHRSIX CO CITRHOM 3- ll CITHHOM 4-, OT11ll'i8IOTCSI 001199 '19M B 100 pa3, 

3TO II03B011SI9T, RCXO.llSI R3 3H8'19l:UfSI B911R'IRH r , orrpeneneHHO ITpRITRC8Tb 3H8'19HR9 
a 

CIIHRa 3 pe30H8HC8M C E = 121· t36. tao· 0 • • , 410 8B R C HeKOTOp01i aepoSIT-

HOCTbiO - CIIHH 4 pe30HaHC8M C E 0 = 55,5, 157 R 187 8B, 3H8'19HRSI a -mRpRH, 

ycpe,llReHHbi9 ITO pe30HaHC8M C OJlRH8KOBbiMR CITF H8MR, rrpHB9Jl9Hbi B Ta6n. 6, 

Ta6nnua 6 

3KcrrepHMeHT811bHbl9 H p8C'IE!!THbi9 ~H8'19HRSI . a -IIIHpRH 

I rr 3- 3- 3- 4-

l130TOII Nd U8 Nd 140 Sm 147 SmU9 

llncno aaonron. 5 3 5 3 
ypoaae1i 

r". 
7 

10 8KCll, 530 10 19 0,74 

ra 7 350 2,8 61 0,83 . 10 Teop. 

Cpaaaeaue c pacq~TaMH IIO CT8TRCTH'ieCKOJ% TeopHll OOHapy>KRB89T cornacRe nnH 

Nd148 s 149 H m R OT11R'IR9 B 3 paaa nnH Sm 147 Nd 1411 H 

3.l1 c c n e n o a a a H e r a M M a - c n e B T p o a c n o M o m b ro 

r e p M a H H e B bl X .ll e T a K T 0 p 0 B. npH H3M9p9HHH Y -ny'feit ObinH 

3 
npHMeHeHbi repMaHHaBbia neTeKTOpbi oo'beMoM 5 H 7 <:M qexocnoaauKoro npouaaoncTBa • 

Ha pnc, 72 npuaenea raMMa-cneKTp Co 60 
, nnrocTpupyromnit paapeiiiaromyro cnoco6-

HOCTb aTHX neTeKTopoa. Ha peaKTope HEP no Ma'Iony apeMaHH nponeTa H3MapeHbi 

HHTaHCHBHOCTH oonbiiiOro 'IRena nepexonoa c aaepl'Heti Bbriiie 5 Mas a peaoaaacax 

24,5; 82; 88 H 106 8B oapHSI-135. Ha PHC, 73 npe llCT8B119Hbi 8MTI11RTYllHbi9 CIT9KTpbl 

>KaCTKHX raMMa-nyqeti B peaoaaacax Ba 24,5; 8~! .. 88 aB H acex peaoaaacax B 

oonacTH 15 .. 1000 8B. Hari!SI,llHO BR.llH8 o6Hapy>K91IH8SI paaee Ha neTeKTOpe c Na.T 

aHOMallHSI B HHTeHCRBHOCTR 11RHR1i 8,38 H 9,21 Man H3 peaoHaHca 24,5 8B. npoae-

neHbl R3MepaHHSI Ha ooorameHHhiX R30TOIT8X 

H3MepaHR1i 38B9piiiaeTCSI, 
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PHc. 72. CneKTp y -ny<~eil 
6U 

Co 1 CHJlTbiJI C IIOMOII!biO repMBHHBBOro aeTeKTOpa. 
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6apHH-J35. 
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naoopaTOpBei!: Heti:TpORHOll tPH3liKll COBMeCTHO c: naoopaTOpllei!: R.O:epHbiX rrpoo

neM, Pa.o:HeBhiM liRCTBTYTOM ll neanarpa.o:cKIIM yHHBepcll:TeTOM BhrnonaeHbi ll:3Mepeaa.sr 

crreKTpoB raMMa-nyqeti: pa.o:noaKTRBHhiX aeil:Tpoaone¢BUHTRhiX R30Tonos: Ta 182 , Sb 124 , 

Eu 1G4, 147,14.9 Rh 106 A 110m E 164 
, , g ' r , Pr 188 , Ho 150 , Re 184 P 

141 , m , Tb ua 

Nd 141 , Hf 172 , Gd 147, 149, 1U . Tionyqeabi JrOBbie .0:8HRhie 0 B030Y:lK.O:eHHhiX 

ypOBRRX COOTB9TCTByiOmliX R.O:ep. 

4.Y r n o B hi e p a c n p e .o: e n e a H sr p a c c e H H a hi x a e 1!: T p o

H o s. HaMepeHhi yrnoBbie pacnpe.o:eneaHR ~npyroro paccesransr aei!:Tpoaoa aa TR:lKe

nhiX sr.o:pax B o6nacTR aaeprnu 0,1 +- 26 KaB, paaeH ae nay'faBIIIei!:csr. MaMepeaHR 

B9liRCh aa rry"'Ke aei!:TpOHOB 113 peaKTOpa H8 IIponeTJIOM paCCTORHHR 250 M. lleTeK

TOpelM cny:lKllliR 180 IIpOIIOpllHOH8llhHbiX oopHbiX cq~T'IRKOB, .paa.o:eneHHhiX Ra 9 rpyrrrr 

.O:nR O.O:HOBp9M9HHbiX R3MepeHB1!: IIO.O: Jl9BSITbiO yrnaMll: () . IlenbiO li3Mepealli!: Ha CBRH

ue 6brno BhiRcaeaMe aennqHHhi rronsrpaayeMoCTH aei!:Tpoaa a " . 3aaqeane a" orrpe

.o:ensreT xapaKTep 38BRCRMOCTH OT SHeprHll: KOStPtPliUIIE!HT8 cu l IIpll: cos() B !flopMyne 

lWR yrnoaoro pacrrpe.o:eneHRR, KOTopaR .o:nsr aacTo.srmn:t H3Mepean1!: MO*eT ObiT& aamr-

caaa B BH.o:e: u ( () ) ... _u;..;o~ ( 1 + eu 1 cos () ) • 
477 

Ha pHc. 74 npe.o:cTaBneHbi rronyqeaabie 

SKCIIepRM9HT8llhHbie TO"'Kll ll pacq~THhi9 KpliBbi9 .O:liR W 1 rrpll: p83HbiX 3HaqeHBSIX an , 

Pnc. 74 

9KCIIepHMeHTBnbHbie 3HS.rre

HJ!H K03t/J¢HuHeHT8. CU z anH 

p8.3HbiX SHeprHil HeilTpOHOB. 

CnnomHhlMH nnHHHMH noKa

:3BHbi TeopeTH'1eCKHe 38BHCH -

MOCTH, COOTBeTCTBYIOII!He Hec

KOnbKHM 3HB'1eHHHM Koa¢¢nuH

eHT8. aneKTpnrrecKoil nonHpn

syeMocTH neilrpona a n 
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0KoHqaTenhHhiH peaynhTaT 
-42 3 

( 4, 7 10 CM < a 
n 

-42 3 < 6, 1 10 CM ) B HeCKOnhKO 

pas yToqH.HeT rrpe)!<HIOIO 8KCIIep:iMeHTanhHYIO OUeHKY a n • 

5.11 C C n e ll 0 B a H H e H e 0: T p 0 H H hi X p e 3 0 H a H C 0 B, 

a. EhmH aaKoa:qea:hi H3Mep::!HH.H c ronhMHeM H caen81Ihi HaMepeHHSI rrporrycKaHHfl 

H30TOIIOB ap6H.H: Er - 164, Er - 166, Er -167, Er -168, Er -170, rrpOBOilHB-

lJIHeC.H Ha rrponeTHOM paCCTO.HHHfi 500 M C paapellleHHeM 6 HCeK/M, nonyqeHbl rrapa

MeTpb! HHilHBHUyanbHhiX pe30HaHC:OB H cpeaHHe xapaKTepHCTHKH: Ha6nroaaeMoe paCCTO

.HHHe Me.>KJlY ypOBH.HMH D ' cpeJlH.H.H panHaUHOHHa.H liiHpHa:a r y ' CHnOBaSI cpyHK

UH.Sl: S 0 • lln.H qeTHo-qeTHbiX H·30TOIIOB ap6H.H ycTaHoaneao cornacHe c BHI'Hepoa

CKHM xapaKTepOM pacrrpeaeneHHSI paCCTOSIHHH Me.>KUY COCeUHHMH pe:30H8HC8MH ( pHC. 75), 

Y cpeUHeHHhl9 xapaKTepHCTHKH H3 DTOIIOB IIpHBeUeHhl B Ta6nHue 7, 

Ta6nHua 7 

YcpeaHeHHhie xapaKTep:iCTHKH H30Torroa ap6HSI 

l130TOII 

Er -164 

Er -166 

Er -167 

Er -168 

Er -170 

D, 3B 

23 ±. 4 

52 + 7 

4,6:!:. 0,7 

110 + 16 

170 + 14 

5o • 10
4 

1,2 1- 0,9 
-04__ 

1,8 + ~.13 
0,4 

1,8 :!:. 0,4 
1 5 + 1,0 

I -0,5 

1,3 + 0,8 
0,5 

r MaB 
y 

87 + 13 

92:!:. 3 

80 + 10 

ConocTaanea:He nonyqeHHhiX a JlH<I> naHHhiX o cHnOBbiX tPYHKllHHX penKoaeMenhHhiX 

aneMeHTOB C JlpyrHMH ony6nHKt)B8HHbiMH aaHHHbiMH 1 IIp9JlCTaBn9HHbiMH Ha pHC, 76 

a aaBHCHMOCTH oT Maccoaoro qHcna A, ·YK83hiBaeT Ha HanHqHe MaCKCHMyMa a pat!:-

oHe A ""165. 

6. npoaeaeHbi H3Mep9HHSI IIporrycKaHHH 1 p8JlH8llHOHHOI'O 3aXBaTa H CaMOHHJlH

KaUHH Jln.H repMaHHHo YfaMepeHH.H IIpOIIYCK8HH.H BenHCb Ha o6orameHHhiX H30TOIIaX 

Ge 
10

, Ge 
111 

G 
78 

' e 
Ge 74 Ge76 c paapellleaHeM 3 aceKIM aa rrpo-

neTHOM paCCTO.HHHH 1000 Mo H>nyqeHbl IIapaMeTpbi 70 pe30HaHCOB. 
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PIIc. 75 

Pe.cnpe.aeneHIIe 

p8.CCTOHHIIff Me~.ay 

ypOBHHMII q~THO

q~THbiX II30TOIIOB 

ap6IIH. KpiiBB.H 1 -
pe.cnpe.aeneHIIe 

BIIrsepe.. KpiiBB.H 2 -
3KCIIOHeHT8. 

PIIc. 78 

38.BIICIIMOCTb CII

noBOft ¢yHK!IIIII So 

.anH s -HeftTpO.HOB 

OT 8.TOMHOrO B8C:8 

A B o6nBC:TII .ae¢op

MIIpOB8HHbiX H.aep. 

Tpeyronb.HIIKBMH 

liOK838..Hbi .aBH.Hbi8 

nHC/J. 

(foil 

So 
8 
7 
6 

5 

If 

' 
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Ha ocHoBaH:IHI rrpeaaapnTenbHOti: o6pa6oTKM MO)KHO 3aKJ1IOtiMTh, tiTO 3JiatJ:eHne cnno

aoti: tPYHKUMM Ge 
78 

ITO Kpati:H ~H Mepe B 2 pa3a 60J1bille, tf8M JlJ!H tf~THO-tf8THbiX 

M30TOITOB repMaHMH, llnH IIOJ1Ytf8HH.H OKOHtf8T8J1hHbiX pe3yJ1bT8TOB He06XOJlHMbl aK-

KypaTHbl8 M3MepeHMH C8tf8HHH IIOT8HUH8J1hHOrO pacceHHHH BC8X H30TOITOB repMaHRH, 

I1ccneAoBaHJJe KoHAeHcHpoBaHHhiX cpe.g 

J.J1 C C J1 e Jl 0 B a H R e T B ~' p Jl bl X T e JI C IT 0 M 0 III b 10 9 q• <iJ e K T a 

M ~ c c 6 a y 8 p a npoaoarnocb B coTpyaHntJ:eCTBe c UI1¢l1 ( EyaarreruT), a 

T8K)K8 H.H¢ ( KpaKoB) H nrY. l13ytf8J1HCb tfla30Bbl8 nepeXOJlbi B cnnaBe Fe 8 AI . 

0 
M~cc6ay:apoacKne crreKTpbi, M3MopeHHbie B RHTepaane TeMrrepaTyp 500 t- 900 C, BbiSI-

BHJ!M cyLUeCTBOBaHM8 JlBYX COp~lB aTOMOB )K8J1838 B 8TOM CITJ!aBe: napaMarHHTHhlX, 

OTB8TCTB8HHhlX 38 U8HTpanbHYIO JIHHHIO (pnc, 77, rrpaaaSI KpRBaSI CBepxy) H MarHHTO

yrropSIJl0tf8HHbiX (IIb8Jl8CT8J1 M3 1MKOB M8Hbilleti: aMIIJ!MTYJlbi), 06aapy)KeHa aaanorMSI 

B IIOB8.[{8HHH illHpHHhl U8HTpanb.IOH J!MHHH H M8KpOCKOIIHtf8CKOI H8MarHHtf8HHOCT~ 

B3SIThlX B 3aBHCRMOCTH OT T8MII3paTyphl IIpll p83HhlX CKOpOCTSIX OXJia)KJl8HHSI (pncy-

HOK BBepxy CJ18B8 - H8MarHHtie IHOCTh, BHH3y - illllpMH8 U8HTpanhHOi1: J!HHHM; I, II , 

III - pa3JIHtiHbie cKopoc~R oxna)KueanH, ( I < II < III ) . ITpeano)KeHa MHKpocKOfllitJ:ec

KaH Moaenh, o6bHCHHIOillaH rroaenaane :aToro crrnaaa. 

3aKOHtf8Hbl HCCJ18JlOBaHMH H8J1830URaHMJlOB IIpR renneBb!X TeMrrepaTypax. 06-

Hapy)K8Hbl BHyTpeHHMe MarHMTH ole IIOJ!H .. 210 f- 270 K8pCT Ha HOH8X )K8J183a C 

HH3KMM CIIHHOM 8J18KTpOHHOH F:OHtPHrypaUHM ( 5 = 1/2), 

J1CCJ18Jl0B8HHSI HOpM8J1bHbiX !j:leppHTOB UMHKa M KaJlMHH IIpH HH3KHX TeMrrepaTy-

pax o6Hapy)KRJIH H8J1HtfH8 JlBYX fl1~9KBHBaneHTHblX MarHHTHbiX COCTOSIHHM aTOMOB :>Kene-

3a B perneTKe, MMeiOmei1: Bbllll8 TOtfKH HeeJISI TOJ!bKO OJlHO COCTOSIHHe, 

v 
CHCT8M8 Fe S l +x HCCJ18Jl0118H8 B JlH8II830H8 TeMrrepaTyp 20 f- 300 C H COCTa-

BOB X = 0 f- 0,125 C U8J1hl0 Y'~O'IH8HHSI tP830BOH JlHarpaMMbl H orrpeaeneHHSI 9J18KT

pOHHOrO COCTOSIHHSI )K8J1838, f1peJlBapMT8J1hHb!M 8H8J1H3 pe3yJ!bT8TOB ITOK83biBaeT, tfTO 

B TOtJ:Ke !j:la3oaoro rrepexoaa • T a IIpOHCXOJlHT 3aM8TH08 YM8Hbill8HHe KOHCT8HTbl 

o6MeHHoro B3aHMoael1:cTBHSI, B H'~cTexHoMeTpJitJ:ecKHX o6pa3uax o6Hapy:>KeHo cymecTBo

aaHJie aa6opa 3HatieHHI Hi B o6nacTH cocTaBa Fe 7 S 8 aalaeHbi 3 3HatJ:eRHSI 

Hi • paBHhle 305, 250 n 220 KapcT, KaaapyrronbHoe pacmerrneane ao acex cny-

tJ:aSIX OKaQaJIOCb MC:IJlbiM 1 CUI'JIC:ICY l0illl1MCH C 0)KHJl88Mb!M H3 OU8HOK flO M0Jl8JIR TOtfetf-

Hb!X HOHOB, 'ITO yKa3bl888T li8 f:8CbMa Manoe TpHroHaJ!bHOe pacmerrneHHe OCHOBHOro 

COCTOSIHHH HOHa 3d 6 
, J1H60 Ha 60J1h!U08 CIIHH-op6HTaJ1bHOe B38HMOJleti:CTBHe, 
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PHc. 77. Uccnei!OBSHHH crrnsBs Fe8 AI c rroMOIJfbiO srfd'_eKTs M l!Jcc6syaps. CKo-

pocTHbie CI1eKTpbi CI1118B8 IIpH TeMIIepsType 550 C H KOMHBTHO# TeMIIe

pBType ( IIpSBbi# BepJCHH# CHHMOK1 6 H B 1 COOTBSTCTBSHHO), TeMIISpSTyp

Hbi8 38BHCHMOCTH M8KpOH8M8I'HHqeHHOCTH ( cneBS BBepxy) H IIIHpHH8 

ueHTpanbHoll nHH9H cKopoc~oro crreKTpsa f BHH3Y) rrpH pa3HbiX cKopocTHx 

OXI18)[{/!8HHH { (-if-) I < ( UtT )
11 

< (a;-) III j • 
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2.11 C C 11 e Jl 0 B B .II H e Jl H .EI a M H K H T B e p Jl hi X T e 11 H )K H Il

K o c T e fi. Pa6oThi aenHCh c )BMecTao c .Hre11noacKHM y.EIHBepcHTeToM ( ITHP) H 

BHl1l14>TPl1 ( CCCP). 

a. B crreKTpoMeTpe MenneHHhiX n:efiTpoHoB B o6paTaofi reoMeTpHH B norronaeaHe 

K Be ~H1IbTpy 6bi1I rrpHMele.EI MO.EIOKpHCT8111I UH.EIKa KBK a.lla1IH3aTOp aaeprHH 

aefiTpoaoa. Pa3pernaroma£ crroco6aocTh crreKTpoMeTpa 3a cq~T aToro ynyqrnRnacb 

B 2,5 pa3a. lln£ rrpHMepa aa pHc. 78 rrpnBenea crreKTp paccesanSI aefiTpoaoB B 

NH 4 Cl . C rroMomhro crreKTpoMeTpa aa peaKTope HEP nccnenoBaRbi noKanhHhie 
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£ ..., 
~
C\1 

I 

~ 
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E • Lf,9'fmeV 
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41 :. 0, 062. 'r 
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Pnc. 78. CneKTp MeaneHHbiX Heil,poHoB, eeynpyro pacceHHHbiX ea xnopncToM aMMOHHH. 
Jlo ocn a6cnncc OTOO)I(e.'Io BpeMH nponeTa eeffTpoea. 
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Kone6aHHSI B MeTannax c npHMeCHbiM coaep)!{8HHUM nerKoro aneMeHTa: 

Mg o,91S - Li 0,05 ; Mg 0,90- Li 0,10 ; Cu 0,98- He 0,02 ; Cu 0,911 -Be 0,011 

ITpHMep oaaoro Ha o6napy:lKeHHbiX noKanhHbiX ypoBHHi!: nan na pHc. 79. ITo nai!:nen

HbiM '18CTOT8M nOKBnbHbiX ypOBHei!: npOH3B9/l8H8 OU9HK8 H3MepeHHSl CHllOBbiX KOH

CT8HT s6nH3H npHM8CHoro aToMa. PeaynbT8Tbi YK83HB8IOT H8 TO, 'ITO CHnOBbi9 KOH-

CT8HTbi MeHSIIOTCSl 3H8'1HT9llbHO. 

5 

3 

2 

0 20 60 

Pee. 78. noK8.1lbHbiil ypoBeHb B cnne.Be Me.ab-6epHilTIHil. 0TaomeHIIe IIHT8HCHI5HOCTeit 

B crreKTp8.X pacceHHHH H8. Cllll8.B8.X H H8. q~CTOfl Me.aH B 061l8.CTH llOK8.1lbHOrO 

ypOBHH. W -H3MeHeHHe &HeprHH HeiJTpOH9 llpH pSCCeHHHH. 
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I1ccnenoaanacb AHHaMHKt aToMoB B aonoponoconepmamHx MoneKynstpHbiX 

rpyrrrrax KpHCTaJ'IJ'IOB H 8 0 NO 8 ; Sc ( NH 2 ) 2 
; [ Co ( NH 

8 
) 

6 
] J 

8 

H aeKoTopbiX npyrHx. B MOHOI'HApaTe aaoTHoii KHcnoTbi H 8 o NO 8 .aaiineaa 

HOHHaSJ rpyrrrra H 8 0+, cymecTBYJOIIIaSJ B KpHCTaJ1J1HqeCKOU cpaae, TOI'):{a KaK B 

:>KHAKoii cpaae o6Hapy'll<eHa TOJ'IJ.Ko rpyrrrra H
2
0. llnst Sc(NH 2 ) 2 noKaaaHo, qTo 

cpepp09J1eKTpHqecKHif cpa30BbiU rrepexon He CBSI3aH C H3MeHeHH9M AHHaMll:KH rpyrr

IIbi N H 2 

3aaepmeHa TeopeTHqecKa a pa6oTa ITO pacq~TaM AHCIIepCHOHHbiX KpHBbiX H 

cm~KTPOB qacToT HOHHoro KpHc1·anna xnopHcToro aMMOHHH, TeopeTH'IecKaH oueHKa 

rrapaMeTpOB IIHKa KpyTHJ'IhHbiX KoneoaiHIH COBIIaJlaeT C peaynhTaTaMH rrpoBeJleHHOI'O 

9KCnepHMeHTa no HeyrrpyroMy paccestHHJO MenneHHbiX aetiTpOHOB aa NH 
4 

Cl • 

6, 3aKOH'IeHa IIOJli'OTOBKa K H3MepeHHHM KB83Hynpyroro HeKorepeHTHOI'O pacce

HHHH XOJ'IOJlHbiX HeiiTpOHOB B 9Tt.He BOJ1H3H KpHTHqeCKOif TOqKH :>KHJlKOCTh-IIap. llo-
2 

CTHI'HYTbi cnenyiDIIIHe xapaKTepHCTHKH o6paaua: pa3Mepbi 20 X 20 CM 1 TO'IHOCTh 

HarronaeaHs:r ~ p I p < 0, 3'7., ( p - KpHTHqecKaSI rrnoTHocTb), rpanHeHTbi 
0 0 

0 
TeMnepaTyp H TO'IHOCTh CTa6JI1:H38.UHH TeMrrepaTypbi o6pa3Ua He Xy:>Ke 0 1005 C, 

I1CIIOJ1h30BaH 9TaH qHCTOTbi 99,999, 

a. HaqaTo nccnenonaaHe feynpyroro H KBaanyrrpyroro pacceHHHSI HeiiTpoaoa 

rrpn MaJ'IbiX rrepenaqax HMnynhca. B Teqeane rona 6bma coanaaa ycTaHOBKa no nay

qeHHIO pacces:raHs:r aeiiTpoaon Ha Manbie yrnbi ( 3° f- 10°) H npoaeueaa cepHH naMe

o 
peHHif C :>KH):{KHM H TB9pJlbiM CBl HUOM IIpH T9MIIepaTypax B HHTepaane 20 f- 350 C, 

HanM9HbiiiaSI aenH'IHHa nepenaaaeMoro npn pacceSIHHH HMIIYJ'IbCa cocTaBnstna 
0 -1 

"' 0, 2 A , 06HapymeH IIHK KE83Hynpyroro p8CC9HHHH 1 HHTeHCHBHOCTb KOTOpOI'O 

paCTeT C TeMrrepaTypoii H IIpH HJ1aBJ19HHH, 

3,H e A T p 0 H H 0 - A H rP p a K U H 0 H H bi e H C C J1 e 11. 0 B a H H SJ, 

Pa6oTbi aeJIHCb coaMeCTHO c I1HCTHTYTOM s:rnepHbiX Hccnenoaaanti, DHP. DpH Hcrronh-

aoaaHHH MeTona apeMeHH rrpone·ra nns:r nccnenoaaHnti cTpyKTYPbi MOHOKpHcTannoB 

o6HapymeHa 6oJ1hiiiaSI BepoHTHO:Tb IIpO~BneHHSI B 9TOM MeTOA9 MHOI'OKpaTHbiX 

6p9rroacKHX oTpameHnti:. Ha pHc, 80 npHaeaeHbi HetiTpoHorpaMMbi KpHcTanna unHKa, 

BBepxy IIpH a30THOif, BHH3y - IlpH KOMHaTHOii TeMrrepaTypax, DoMHMO OCHOBHbiX 

rrHKOB oT rrnocKOCTH ( 0002), yaoaneTBops:rromell: ycnoBHIO Bynh¢a-Ep9rra 

(} = 34 ° 40') 1 IIOSIBHJ'IHCb IIH~ H1 COOTBeTCTBYJOIUHe OTpa:>KeHHSIM, CTpyKTypHbiU 

cpaKTOp KOTOpbiX paaeH HYJ'IlO ( yKa3aHbi CTpenKaMH), Y CTaHOBJ1eH0 1 'ITO 9TO 

rrpostaneHne MHoroKpaTHoro 6p9r·~oacrcoro oTpa:>KeHHSI, Paapa6oTaH MeTOA H.QeHTH-
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PHC, 80. Hef:JTpOHorpSMMS MOHOKpHCTS/1118. IIHHKS, CHflTSH npH KOMHSTHOH ( BHH3Y) H 

npH S30THOH (BBepxy) TeMnepsTypSX, 

.YKS3SHbi HHaeKCbi 0/IOCKOCTB:H, y'lSCTBYIOliiJJX B MHOrOKpSTHOM pacceHHHH 

1f OTBeTCTl!JeHHbiX 38. DOHBIIBHHB aononHHTBII.'>HbiX nHKOB B 3SnpeweHHbiX no

/IO)f(BHHHX (003) 1 (00fJ), (007) H T .a. 
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ljlHKSIUDI TSKHX OTpa:>KeHH:li1 KOTOpble MOT'yT "'CHMyJIHpOB8Tb" B p.R.lle CJiyqaaB IIHKH 

pa3JIH'IllbiX CBepXCTpyKTyp. 

3KCII9pHM9HT8JlhHO npoBep•~Ha B03MO:>KHOCTb .llHljlpaKUHOHBbiX HCCJie.llOB8HH:li ITO 

MeTO.llY apeMeHH nponeTa 6ea KonnHMaUHH na.oaromero H pacce£aaoro nyqKa aefiTpo

aoB, ao c TaK aaabrBaeMo:ii HX "'ljloKycHpOBKo:li"'. B aToM cnoco6e aaKJIOHbi noaepx-

aocTeii aaMe.llnHTeJISI H .oeTeKTopa oTaocuTenbRO na.oaromero H paccegaaoro nyqKoB 

IIO.ll6Hp8IDTC.9: TaK, qTO H9:iiTpOBbl 1 OTKJIOHeHHbie B pe3yJibT8Te .llHljlpaKUHH Ha 60JiblliHe 

yi'Jlbi H II09TOMY HMeroruHe Mefl:blliH9 CKOpOCTH, nponeTaroT COOTBeTCTBeHHO MeHblliHe 

paCCTOBHH£ 1 TBK qTO BpeMSl rrponeTa llO )leTeKTOpa OCTaeTC£ IIOCTO£HHbiM H BCnen

CTBHe 9TOI'O OTCYTCTByeT YlliHpEHHe IIHKOB. MaTeHCRBHOCTb C"'~Ta IIpH pa6oTe 6e3 

KonnHMaTopoB aoapacTaeT aa rrop :JilOK c coxpaHea:ueM npe*a:ero paapemea:H£ ( pHc.81), 

qTo naeT B03MO)!{H0CTb HCCJie)lOB8HH.9: 06pa3UOB M8JlbiX pa3M9pOB • 

B coTpy.oaHqecTae c Hrenn,)BCKHM yaHBepcHTeToM ( TIHP) npoBeneao onaoBpe

Me.Ha:oe uaMepea:ue cTpyKTYPbi I' .llHHBMHKH crrnaaa M9.llb-6epnnnu:li, o6na.oaromero 

JlOK8JlbHbiMH KOJie6aHH£MH, 

C.oenaHhr rrpo6abre ¢oaoHHh e H3MepeHHB aa Bi , Cu , AI , Zn 

C HCIIOllb30BaHH9M IIpHHUima "'o6r:aTHOII"' reoMeTpHH, TIOMHMO 6-7-KpBTHOI'O BbiHI'pbi

ma B HHTeHCHBHOCTH (c COXpaHefH9M pa3pellieHHB), 9TOT MeTO.ll o6eCII9"1HB89T ewe 

pB.ll B8:>KHblX rrpeHMyllieCTB DpH H3MepeHliH .llHCDepcHOHHbiX KpHBbiX DO cpaBHeHHID C 

o6brqHo:ii reoMeTpHefi. <l>oa:oH.Ilhii! c:rreKTpoMeTp c 'o6paTHofi' reoMeTpHefi, cnpoeKTHpo

BaHHbi:ii H8 OC.IIOBBHHH 9THX H3MEpeHH:ii, 6yneT COBM9lli8Tb rrpeHMyllieCTB8 KpHCTan

JlH"'eCKOI'O MO.IIOXpOM8TOp8 H BpEMB-IIpOJieTHO:ii M9TO.llHKH, 

RqepHbie peaKUHH c aapSJ *eHHhiMI:! qacTI:!qaMH aa nerKHX 

~L 

1. P e a K n H g C J:.s (He 3 
, p

0 
) N 11 

• Mccne.ooaaaHe peaKUHH rrpoBOJlHnocb Ha aneKTpo

cTaTH''IeCKOM ycKopHTene 3f-6 npH aaeprnH He
8 2,9 Maa. C noMombro KpeMaHeBbrX 

H nonynpoBO.llHHKOBbiX .ll9T9KT~pOB H M.IIOfOK8.118JlbHOI'O BMIIJIHTY.llHOI'O 8H8JIH38Topa 

H3M9p.9:JIHCb CIIeKTpbi DpOTO.IIOB 0/lHOBpeMeli.IIO IIO.ll .ll9CKOJlbKHMH yl'JISMH, 113Mepeaa 

npaao-neaa£ acHMMeTpHH pacce£.EIHB npoToHoB aa yrnepoJle H nony"'e.Hbr 3HaqeanH 

IIOJIHpH38UHH IIpOTOHOB .llJl£ Tpex 3H8"1eHH:li yrnoa,KaK BH.llHO H3 pHC, 82, llJ1.9: yr

na 45° (na6opaTopHaB cncTeMa) rronBpH38UH£ npeBbrmaeT 40%. MaMepeHhl TaK:>Ke 

15 yrnoahrx pacrrpeneneaHfi rrpoTOEIOB ( p , p 
0 1 

'p ) 
2 

H3 9TOfi pe8KUHH npH 9Hep-

rnn He 8 oT 2,8 .oo 3, 7 Mas. 
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PHc. 81 ~ 

He!fTpOHOrpBMMB KpeMHHI11 CHHTBH 

HB yCTBHOBKe C KonnHM8TOp8MH 

(BBepxy) H 6e3 KOnnHMBTOpOB 

C npHMeHeHH6M '1/JoKyCHpOBKH' 

(BHH3y) npH OaHHBKOBO!f 8KCfl0-

3HUHH, BHano pasnHqHe B cKopocrnx 

C"li!!TB, 

PHc. 82 ~ 

flonHpH38UHH npOTOHOB B pe8K

UHH C 12 (He 8 ,p
0

)N 14 

npH aHeprHH 6oM6apaHpyiOIIIHX 

HOHOB renHn-8 E .,. 2, 95 M aB. 
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2. p e a K 11 H H 0 16 (t, P) C 18 ; 0 16 ( t , a ) N ta Ha aneKTpocTaTHqecKoM 

reHepaTope 3f -2 3aBepili8Hbl H3MepeHHSf peaKUH:l1: 0 16 
( t, p ) 0 18 H 0 16 ( t ,a )N15 . 

0 
I13MepeHo LIHcp¢epeHuHanbHoe ceqeHHe rroa yrnoM 90 n yrnoBbre pacrrpeaeneHHsr 

PO H p I - IIpOTOHOB H 

Bane 0,5 - 1, 75 MaB. 

a -qaCTHU IIpH 22 3HaqeHHSfX 9HeprHH TpHTHH B HHTep-

06Ha py)!(eHO HeCKOJlbKO HOBbiX ypOBHeiJ: COCTaBHOrO HJlpa F 19
• 

3 
12 14 

• PeaK u H sr C (t, n) I' Pa6oTa Bb!IIOJlHSfJlaCb COBMeCTHO c noa3HH-

CKHM yHHBepcHTeToM, TIHP. TiocpeacTBOM MeTOLIHKH ToncTocno:l1:HbiX sraepHbiX 

9MYJlbCH:l1: IIpOBe.[IGHbl H3MepE,HHSf 9HepreTHqeCKHX CIIeKTpOB H yrJIOBbiX pacrrpe-

u 12 ( ) I( .[leJleHH:l1: Tpex rpyrrrr HeHTpOEOB H3 peaKUHH C t , n N IIpH 9HeprHH 

TpHTHH 1,7 Maa. Pe3yJlhTan.r, rroKa3aHHbre Ha pHc. 83, CBHLieTenbCTBYlOT o SIB

HOM pa3JlHqHH yrJIOBbiX pacrrpeaeneHH:l1: LIJlSf Tpex rpyrrrr He:l1:TpOHOB1 COOTBeTCTBy-

lOiliHX rrepexo.[laM Ha OCHOBHC e H .[IBa B036y)K.[IeHHbiX COCTOSfHHSf N l4 

rHe:l1: 2,31 H 3,95 Maa. 

4,PeaKUHH THIIa (H!8,p) H p e a K U H Sf Be 9 + T • 

c aHep-

Pa6oTa rrpoBOLIHnacb coBMecTJio c UI1<PI1, BHP. Ha aneKTpocTaTHqecKoM reHepaTo

pe 3f -5 BeJlHCb HCCJle.[IOBaHJ:Sf MexaHH3Ma peaKUH:l1: THIIa (He a , p). C IIOMOillblO 

C8MOIIOLILiep)!(HB810IliH:l1:CSf TOHI:O:l1: KpeMHHeBo:l1: MHilleHH H3MepeHa cpyHKUHSf B036y)!(-
O 

.[leHHSf IIOLI yrnoM 90 H 6 YI'JlOBbiX pacrrpeaeneHH:l1: IIpOTOHOB, COOTBeTCTBYlOiliHX 

OCHOBHOMY H B036y)K.[IeHHbiM ::::oCTOSfHHSfM KOHeqHoro HLipa peaKUHH Si 28 (He 8 , p) p 80 , 

B HHTepBane 9HeprHiJ: HOHOB J'eniisr-3 2, 8 - 3,6 Maa. 

Ha aneKTpocTaTIIqecKO~I reHepaTope 3f -2 BrrepBbre rrpoBOLIIIJliiCb IIccneao-

BBHHSf peaKUHH Be 9 + T B HHTepaane 9HeprH:l1: 600 r 1600 K9B C UGJlb!O 

orrpeae!JeHIIsr B03MO)I(Hbrx ypc•BHe:l1: cocTaBHoro srapa B 12 TionyqeHbi LIH¢¢e-

peHuHaJlbHbre ceqeHHsr peaKuff:l1: Be 9 ( t , d ) Be 10 
H Be 9 

( t , a ) Li 8 

ansr yrnoB 90, 70, 120° B na5opaTopHoiJ: ciicTeMe. B yKa3aHHOM IIHTepBane aHep-

rH:l1: H3MepeHbi 8 yrnoBbiX pacrrpeaeneHI-r:l1: a -qacTIIU, COOTBeTCTBYlOiliHX OC-

HOBHOMY H rrepBOMy B036y)!(LIGHHOMY COCTOSfHHlO KOHeqHoro HLipa Li 8 

He:l1: peaKUHH, 
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Jla6opaTOpKS 

¢lK3KKK 

Csotl:cxsa CHMMeTpHH aneMeH'I\9.pHbiX "l:aCTHU 

B na6opaTopHH npoBoannucb uccneaoBaHHH rrynn su ( 3 ) ' su ( 6) H HX 

o6o6meHHil: anH OTIHC8HHH 9Jl9M9HTapHbiX tt8CTHU, 3aaCb pa3BHT 'reOM9Tpll:tt9CKHil: 6 

MeToa nonytteHHH M8CCOBbiX cpopMyJI B TaOpHH yHHTapHOil: CHMM9TpHH1 fl03BOJIHBIIIHil: 

Bbl5lCHHTb H9KOTOpbi9 H90)1{HaaHHbia 38KOHOM9pHOCTH B npnpoae M8CCOBOrO pacmen-

Jl9HIISI aapOHOB, 

C flOMOIIIblO TaopeTHKO-rpynnoBoro OTIHC8HHSI BhiCIIIHX op6HT8JlbHbiX COCTOSIHHil: 

B cpopM8Jlli3M9 TaOpHH CHMMaTpHil: TIOK838H0 1 "'TO B rpynne CHMM9TpHH SU ~6 ) 
~ ... ~ .~:. ... o 

X 

coxpaHSilOTCSI Bee peaynbTaTbi o6bittHoil: su ( 3) -TeopHH ( aanpnMep , 

= -2/3) II, KpOMe TOro, HM99TCSI npOCT8Sl B03MO)I{HOCTb anSI nonytteHIISI 

cornacyiDmerocSI c aKcnepnMeHTOM 3HatteHRSI G A I G v 

B pa6oTax no nccneaoeaHHlO BbiCIIIHX nenTOHHbiX CHMMeTpiiil: .nmt KnaccH4>HKaiiHII 

nenToHoB npeano)KeHa rpynna 0(5}, npHtt~M cna6bril: ;enTOHHbiil: TOK noMemea !I BeK

Topaoe ( nSITHMepHoe), a ae npHcoeanHeHHoe npeacTaBneane rpynnbr, OcHoBaoil: BbiBO.Il 

38KJllOttaeTCSI B TOM, "'TO, 9CJIH Jl9flTOHbi OflHCbiB8lO~'C51 rpynnoil: 0(5) 1 TO CJI86bi9 

B38HMoaeil:CTBHSI Me)KilY HHMH OCYIIl9CTBJ1SilOTCSI qepe:;. npoMe)KyTO'tJHbiil: w -6osoa. 

I1syqaJIHCb CBOil:CTBa CHMMeTpHH ypaBH9HHil: BOJIUOBO:lt MeXaHHKH C UeJibiO ycTa

HOBJieHHSI CBSI3H Me)KilY CHMMeTpHeil: narpaH)K9BOil: cpy:IKUHH 1 rpynnaMH J1H, anre6poil: 

JIH, BbipO)Kil9HHeM H aaMKHYTbiMH TpaaKTOpHSIMH. PnccMoTpea cnytta:lt paaaeneHHS 

nepeMeHHbiX B rpyrme Jiopeaua, Koa4>opMaoa rpynne, M!llibiX rpynnax rpynnbr ITyaHKape. 

HccneaosaH nonHbiil: aa6op KBaHTOBbiX ttncen B saaattex c onpeaeneHHoil: CHMMeTpHel%. 

rJpoBelleHO CHCTeMaTHtteCK09 H3ytteHH9 KOJIJIHHeapHbiX rpynn CHMM9TpH:lt 1 B 'tJ8CTHOCTH 

paccMoTpeHbi nonSipnaaunoHRbre acpcpeKTbi e KonnHHeapHbiX nponeccax. HccneaoBaHa 

llBYXM930HH8SI aHHHrli:JISIUHSI flOKOSIIIIerocSI 8HTHnpOTOHa B CHMM9TpHH SU ( 3) X SU ( 3) 

u noxaaaao, ttTo npeacKaaaaHH aaxoaSITCSI B cornacHH c axcnepnMeHTOM. 
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CHMMeTp!1H SU ( 3) X SU ( 3 ) H su w (6) oh!JlH rrpHMeaeHbi K 6ap:~~oa-

oapHOHHOMY pacceSIHHl01 K pO:lKHeHHlO BeKTOpHblX Me30HOB H oapHOHHhiX pe30H8HCOB. 

PaccMoTpeH aorrpoc o rrposepKe rronytieHHhiX pe3ynhTaToB c rroMOIUhlO rronSipH3o-

aaaao:li: rrpoToHaoil: MHIIIeHH. HccneJloBaH MynhTHrrneT 186 rpyrrrrhi su (6) H 6ecKo-

aetiHo-rrapaMeTpHtiecKHe rpyrrnhi. ITocne ycnexa TeopHH aepenSITHBHCTCKHX SU ( 3)

:11 SU (6) -rpyrrrr pa3HhiMH asTopaMH ohmo rrpeJlno:lKeHo penSITHBHCTCKoe o6o6-

mea:~~e aTHX rpyrrn. ITo cymecTEY TaKoe o6o6mea:~~e rrpHBOJlHT K aeKoMrraKTHhiM rpyrr-

rraM. 

Do CHX rrop B paMK8X rpyiiiihl SU(6) H nopeHU-HHBapHaHTHOCTH YJl8B8nOCb 

paccMaTpHBBTh TOnhKO K:onnHHE·apHbie 6:~~aapHbie peaKUHH ( rpyrrrrhi SU w (6) ) , "'TO 

38TpyJlHSino cpaaHeHHe c 9KCII•~pHMeHTOM. B rrocne)lHee apeMSI B nT<P IlOCTpoeaa 

penSITHBHCTCK8SI B9pCHSI rpyiiiThl su (6) nnSI 6miapahiX peaKUH:li: o6mero THrra 

6e3 orpaa:~~tieHHSI Konn:~~aeapaocThlO. HosaSI rpynrra SU (6) ocaoaaaa aa crrHHOBhiX 
X 

rrpeo6pa3oBaHHSIX, orrpeJlenSieMux HMrrynhcaMH scex tiaCTHU H3 peaKUHH. Oaa oc-

TaBnSieT HRBapHaHTHhiMH csooo'lRhie ypaaaeHHSI H JlaeT aerrpoTHaopetiHBhie orpaa:~~-

tieHHSI HX aMIInHTYJlbi, fpyrrrra su (6) 
X 

Il03BOnSieT CJlenaTb MROro rrpeJlCK838HIIM 

JlnSI 9KCITepHM9HTOB IlpH oonh!l(HX 9H9prHSIX1 KOTOpb!e HCCnenylOTCSl B H8CTO.siiUee 

BpeM.st. 

HccneJloaanoch penSITHBHcrcKoe o6o6meHHe SU (6) -cHMM9TpHH C MHOrOMep-

Hb!MH HMIIynhC8MH. HapyiiieRHe CHMMeTpHH BBOJlHnOCb TpeoOB8HH9M 1 "'TOObl HeHyne-

Bb!9 KOMIIOH9HTbl MHOrOM9pHOrC HMnynhC8 KOMMYTHpOB8nH C H30TOITCI1HHOM1 rurrep-

38pSIJlOM H oohi"'HhiM crr:~~aoM. B pe3ynhTaTe rronytieHhi xopoiiiHe Maccoahie lf>op

Mynhi JlnSI Me3oaoa. PaccMaTp:1aanoch TaK:lKe o6'heJlHH9HHe aeKOMIIaKTHO:li: rpynrrbi 

BHyTp9HH9H CHMMeTpHH U(6,6) c rpyrrrro:li: ITyaRKape. ITonytieHhi MaccoBbie lf>op-

Mynhi JlnSI Me30HOB Ii 6apHOHOB1 KOTOpb!e YJlOBneTBOp.silOTCSI Jl8:lKe B nepBOM IIpHOJ'IH

:lKeHHH C XOpoiiie:li: TO"'HOCTblO. npeJlCK838HO cymecTBOB8HH9 CK8nSipHOrO H9fiTpanhHOrO 

Me3oHa c Macco:li: 1000 M a a •. M O:lKHO rrpGJliionaraTh, "'To aTOT Me3oH cooTseTcTayeT 

H9Jl8BHO o6aapy:lK9HHOMy p930JiaHCy B CHCTeMe .llBYX 

KB8HTOBb!MH tiHcnaMH H 6nH3KOM Maccot!:. 

K -Me3oaoa c TeMH :lKe 

Hccnenoaaaa BhipO:lKneaaas cepHSl caMocorrpB:lK9HHhiX rrpencTaaneau:li: rpyrrrrbi 

U ( p, q) KOTOpag IIpH p = q = 6 MO>KeT cny>KHTb JlnSI KnaCCHqlMK8UHH M930HOB H M9-

30HHh!X pe3oHaRcoa. 11RTepecaue pe3ynhT8Thi OhinH rronytieHhi rrpH nccneJloBaHHH 

aeKoMrraKTHhiX rpyrrrr a rrpnMeHeHHH K H3ytieHHlO aneMeaTapHhiX •mcTHU. EbJna pa3-
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BHT8 BOBag TeXBHKa IIOCTpoeaHg YBHTapHbiX rrpencraBneHH~ H9KOMII8KTHbiX rpyrrn 

H IIOK838H0 1 'iTO Teopng CHMMeTpHH C OeCKOHG"iHbiM:! MynbTHrrneTaMH HGCOBMGCTHMa 

C noKanbHOCTbiD H aaanHTH"iBOCTbro, 

AuHaMuqecKaR Monenb KBapKoB 

llHH8MB"ieCKag MOnenb KBapKOB II03BongeT IIOH~Tb IIPOCTbiM H HarngaHbiM oopa-

30M Maorue ganeaug B Mnpe aneMeaTapabrX qacTHII. Monenb Bhi3biBaeT oco5br~ na

Tepec IIOTOMY 1 'iTO H8 e~ OCHOBe MO:>KHO rrony"iHTb :)eaynbT8Tbi 1 KOTOpbre He cneny

IDT na TeopeTHKo-rpynnoaoro paccMoTpeaug, B paHKax Monenn KBapKoB nonyqeahr 

aoconroTHbie 3H8'ieHHg BepogTHOCTe~ pacnanoB Me3CIHQB ( rr ... IL v ; p' ~ ... e +e-). 

Ha OCHOBe MonenH KBapKOB ObinH enHBb!M o5pa30M pacCMOTpeHbl cnaohre panHaiiJmB

Hbie pacrranhr 5apnoaoa H MeaoaoB. PeaynhTaTbi xop,)IIIO cornacyroTcg c aKcrrepHMeH

TOM. PaccMaTpHBanHCh MarHHTHbie MOMeHTbl H KOHCT8BTbl 8KCHanbHbiX rrepexonoB 

ang 5apnoHoB 5ea npennono:>Keaug o6 SU ( 6) -cHMMeTpHH aonaoao~ cjJyHKIIHH, Bbr

no IIOK838H0 1 'iTO B MonenH KBapKOB Hano Y"iHTbiBaTb CMeWHB8BH9 KOHcjJHrypanHa, 

f1po5neMa CM9IIIHB8BHg rrpencTaBneHH~ paCCMaTpHBanach MHOrHMH aBTOpaMH Ha OCHO

Be anreopbr TOKOB, B Monenn KBapKoB aTa aanaqa nonyqaeT aarngnayro cjJnanqecKyro 

HHTepnpeTanuro. 

BecbMa rroneaHhiM oKaaanocb ucrronbaoaaaue ~ronenH KBapKOB B nncnepcnoHHhiX 

npaannax cyMM. ITpenno:>Keaa H paapaoaTbiBanacl: Monenb KBapKoB, oonanaromux 

coocTBeHBhiM MeaoHHbiM noneM. IToKaaaao, 'iTO ucxoag H3 ¢leaoMeaonornqecKHX aaaH

MoneacTaHa KB8pKOB C M930B8MH H rpanHeaTHO~ HBB8pHaBTHOCTH aneKTpoMarBHTHOrO 

nong, MO:>KHo nony"iHTb cnencTBHg, ae BbiTeKaromne 113 su (6) -cnMMeTpnn. Oo'bgcaea 

H npencKaaaa pga aKcnepHMeaTanbHO aaonronaeMbJX 3qlcjJeKToB aneKTpoMarHHTaoro 

aaaHMoneacTBHg ( aneKTpoMarHHTHhre pacrranhr pe3•)Haacoa, ceqeaHs cjJoTopo:>Kaeaug 

Meaoaoa aonuau nopora). HayqeH pgn aneKTpoMarHHTHbiX xapaKTepRCTHK anpoaoa 

B MOnenH KB8pKOB C yq~TOM HapymeHH9 SU ( 3) •·CHMMGTpHH. 

Anre6pa TOKOB u nucnepc:a:oHHbie npaaEna cyMM 

B nocnenHee apeMs pga HBTepecHbiX peaynhTaToB no uayqeauro cHnbHbiX, 

cnaobrx u aneKTpoMarHHTBhiX aepmua Ohm nonyqea aa ocaoae MeTana anre6pbr To

KOB, B KOTOpOM IIOCTynupyroTcg 3Ha"ieHHg OAHOBpeMeHHhiX KQMMYT8TOpOB TOKOB, 

KaK 5hrno aaMeqeao lllauarepoM, aanaaue onaoapeHeHHhrx KOMMyTaTopoB ae onaoa

Ha"iHO H MO:>KeT BbiiiOnagTbcg nHmb B MonenhHbiX cnyqagx, B pa6oTax nTcl> Ohin 

paaBHT MeTon aucnepcHoaahrx npaann cyMM, Ha ocJioae cTporo noKaaaHHhiX n:ucnep

CHOHBhiX COOTHOIIIeHHii Ami BenH"iHH, CBg3aHHbiX C lfOKanbHbiMH BeKTOpHbiMH H aKCH-
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anbHhlMH TOKBMH aapOHOB 1 DpH Or paHHqe&HOM KOnHqeCTBe BhlqHTBHHti C~OpMynHpOBBHhl 

aHcrrepcHoBHhle rrpaBnna cyMM ang rrpouecccoB pacceRHHH H ~oTopo*aeang MesoaoB 

HB 6apHOH8X H ap~ 

Bbmeaeabi cooTHOIIleHHR A a nepa-BaAc6eprepa, orrpeaenRJOrnHe rrepeaopMnpoBKY 

BKCHBnbHOti KOHCT8HTb! cna6oro B3 BHMoaetiCTBHR 1 H DpBBHna CYMM Ka6Hooo-PaaHKBTH 1 

CBR:;lbiB8101IlHe MarHHTHbJe MOMeHT bl HyKnOHB H H30BeKTOpHbJe paaHyCbl pacrrpeaeneHHR 

sapRaoB B HyKnoae, KOTOpbie 6 bmH paaee rronyqeHbi c rroMornbro anre6pbi TOKOB, 

EbmH HatiaeHbl pa3nHqHbie COOTB OIIleBIHI Me*aY KOHCTBHTBMH CBSI3H H MBrHHTHbiMH 

MOMeHTBMI! 6apHOHOB 1 KOTOpb!e XOpOIDO COrnacyiOTCSI C 9KCITepHMeHTOM, 

Ebmo Bbmeaeao H aeTan&ao paccMoTpeao rrpaBHno cyMM anSI MarHHTHbiX Mo-

MeBTOB (aeaaBBO 9TO *e DpBBHn O rronyqeHQ BMepHKBHCKHMH ~H3HKBMH), 3TO 

rrpaBHnO aeMOHCTpHpyeT B03MO*HOCTb OITHCBHHSI CTBTHqecKHX xapaKTepHCTHK aneMeH

T8pHb!X qaCTHU, Ha ero OCBOBe p aCCMOTpeB 9~~eKT BnHSIHHSI CBR3H HyKnOHB B Rape 

HB ero 8HOMBnhHbiH MarBHTHbiH M OMeHT, 

Pee. 84. YT.IeHblit COBeT na6opa r opHH reopeTH<J:eCKOit c/JH3HKH IIpHCyliHII yqeHyiO cre

IIeHb aoKropa c/JH3HKo-MareMaTH<J:ecKHX sayK coBercKHM yqeHbiM B.H.Orne

BeuKoMy, C.M.EHneHbKOMy, P.M.PbiHliHHY H crenenb KaHaHaara cjJH3HKO

MaTeMaTHT.IeCKHx H8YK 9:6XOCIIOB8UKOMY y<J:eHOMY naBny BHHTepHHTUy. 



MeTonhr cHnbHhrx BaaHMone~cTBH~ . 

B na6opaTopnH paccMoTpeHbi B03MO:lKHbie rrpH~1eHeHHSI nonSipHaoaaaaotl: rrpoToH

aotl: MHUieHH ( TITIM) B ¢!HanKe BbiCoK:ax aaeprid~. Tipenno)KeH o5m:aa MeTo.o: 

onpeneneHHSI CflliHOB H 'I~THOCTefl: H9CT80HJihHbiX qaeTliU H pe30H8HCOB, OCHOB8HHbi:I!: 

Ha R3Y'I8Hllll IlOJISipH38UHOHHbiX XapaKTepHCTHK, 3Tor MeTOJl IlpliMeHliM K mo6ofl: pe-

8KUHH II, B 'I8CTHOCTli 1 MO:lK8T ObiTh HCilOJib30BaH )lnSI orrpeneneHHSI CilHHa H 'I~THOCTH 

n- B peaKilHSIX aa ITITM. Paapa6oTaH peMTHBHCTCKP. tl: MeTO)l npSIMOI"O BOCCTaaoaneHHSJ 

MaTpHu Meaoa-ayKnoaaoro H HyKnoa-HyKnoaaoro pac :::esraHtl: ( Tpe6yeTcsr ITITM). flpen

no)!(ea MeTOA aerrocpe.acTBeaaofi rrpoBepKH CPT -HHBHpRaHTHOCTH, ocaoaaaahrtl: aa aay

qeamr nomrpH38UHOH.HbiX a¢¢eKTOB B ynpyroM pacc(~SJHHH 8HTHITpOTOHOB npOTOH8Mli, 

PaccMoTpea MeTon neTanhHotl: rrpoaepKH H30TonaqecKotl: HHBapHaHTHOCTH npa Hayqeaaa 

nonsipH38UliOHHbiX SIBJieHHfi, 

HaTepecHbiMH SIBJISIIOTCSI uccne.aosaaRsr pacce iiHHSI qacTHU aa 6onhrnHe yrnbr. 

C ITOMOUihiO KB83HITOTeHUH8J1hHOI"O M8TO.!la Y.118JIOCb flOK838Th 1 "'T0
1

HCXOJlSI H3 KOM-

IlJ18KCHOI"O ITOT8HUH8J18)MO)!(H0 .!18Th TeopeTRt:IeCKOe OO~SICH9HHe 8CHMITTOTli'I9CKOI"O 

cna.aa a¢¢eKTHBHoro cet:IeHHSI pacceSIHHSI rrpR 6onhLIHX nepe.aaqax. 

Ha OCHOBe BOJIHOBOI"O ypaBH8HHSI .!lJISI ITJIOCKH~ BOJIH ITpH ITO.!lOOpe ITO.!lXO.!lBiliHX 

rpaHH'IHbiX ycnoBHfl: p8CCM8TpHB8J18Ch B03MO:lKHOCTh ITOJIY"'9Hru!: ypaBHeHHSI CileKTpa 

Mace aneMeHTapHbiX qacTnu. TaK KaK npH aToM .c~eo6xo.aHMO nonyt:J:HTh peUieHnB 

)lJISI "'8CTHU 1 OOJI8.118IOUIHX 38pSI)lOM, TO OK838JIOCh, "'TO HCKOMbie perneHHSI .!lOJI:lKHbl 

OOJI8.118Th CHHI"YJI>IpHOCTSIMli, 3TO 8H8JIOI"H"'HO BKJII0'1eHHIO ITJIOTHOCTH pacnpe.aeneHHH 

aapsr.aa B cBo6o.a.abre ypaBaeaHsr MaKcBenna. 

BhrnH nonyqeHhi HHTepeCHbre peaynhT8Tbi B p 3.ooTax no ¢HaRKe CHJihHhiX saa

HMone:ii:cTBHtl:. l.JncneHHhiMH pact:IeTaMH aa aneKTpoaHbiX MarnRaax 6hrno noKaaaao, 

"'TO )lliCnepCHOHHbi8 COOTHOlll8HHSI JlJISI rr N -r: acceSIHHSI non ayneBbiM yrnoM 

xoporno cornacyroTc>I c aKcnepRMeHTanhHbiMli .aaHBhiMH, rronyt:IeHHhiMH B nB3 npH 

3; 6 H 6 faB, H npoTHBope'!aT aMepRKaHcKHM naaar.rM B o6nacTH 6onhrnnx aaeprRtl:. 

f1pH"'HHa T8KOI"O paCX0)!(.118HHH OCTaeTC>I ITOKa HeHCHO:ii:, BO BC>IKOM cnyqae, 8TO pac

XO:lKJl8HHe T8KOI"O xapaKTepa! 'ITO ycTpaHHTh ero B paMK8X COBpeMeHHOfi )lHCITepcH

OHHO:ii: TeopliH He np9JlCT8BJIBeTCH B03MO:lKHbiM. 11HTE peCH0 1 "'TO B cnyqae yrrpyroro 

NN -pacceHHliH aKcnepRMeHT H TeopHH xoporno cornacyroTcH BO Beet!: RccnenoBaB

rne:l!:cH o6nacTH aaeprR:ii:. 

llpyro:ii: B8:lKHblfl: pesyJihT8T 1 nonyqeHHbifi B 8TOM H8Ilp8BJieHHH 1 OTHOCHTCSI K 

Heynpyi"liM B38HM0.118:ii:CTBHHM ITpH BbiCOKHX 8H8pi"HSI:I{, llnH OITHC8HH>I T8KHX B38HMO-
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aeficTBRH IIOCTpoeaa CTaTRCTR'IeC:KBSJ TeOpRSI 1 yTpaTRBlliaSJ CBOii:CTBO YHRTBpHOH CHM-

MeTpnn. ITocTpoeaaasr TeopHSI IIC•3BOJISJeT c rroMOllihiO Bcero JIHllib oaaoro rroa5Hpa

eMoro R3 orrhrTa rrapaMeTpa oo'bSJCHRTh cpeamre xapaKTepncTRKR aeyrrpynrx B3arrMoneri

CTBRti: ( MHO;>KeCTBeHHOCTh, cpeL(HRe CIIeKTpb! pO;>KL(8IOlliRXCSJ 'IBCTR!l, Ce<J:eHHSJ o6pa30Ba-

HRSJ CTpBHHbiX 'IBCTRU R T,L(,) BO Bcefi 06JlaCTR 9HeprHfi OT 1 ao 30 f9B. Xo-

porno oo'bSJCHSJeTcSJ TBK;>Ke SJBJieiirre aiiHRI"HJISJURR aHTRHYKnoHoB. 

Pa3paOOTaHa HOBBS! MOL(eJib B3BHMO.[{eHCTBRfi 'IBCTRU C SlL(paMR rrpR Bb!COKHX 

H CBepXBb!COKHX KOCMH<J:eCKHX 91Iepl"RHX. 8Ta paooTa BeL(eTCH COBMeCTHO C <PHAH 

CCCP. Ha BbrcoKoropiio:ti cTaiirm:n cTaB.srTcsr cooTBeTCTByrom:ne 9Kcnep:nMeRTbi. 

ITpoBoAHnoch H3y<J:eau:e pE rueau:fi ypaBHeHHfi THna LJy- .nay. Ebm npeano;>KeH 

MeToa pemeHH.H uerroro Knacca Hen:naeii:HbiX 3aAa<J:, onHCbrBaromu:x ynpyroe pacce-

SJHR9 B CTBTH'I9CKOM npeaene. 

CBolicTBa CHMMeTpHF. H cna6bre B3BHMoneliCTBHH 

CoTpyaHHKaMH nT<P H H<PB8 ( CeprryxoB) Ob!Jla aaaa reoMeTpR'l:9CKaSJ RHTeprrpe

TB!lHSI 9J19KTpoMarau:Taoro nonSJ 11 aapyrueau:SJ CP-HHBapHaRTHocTH B crra6o9neKTpo

Mara:nTHbiX B38HMOL(9HCTBHSJX, p 3.CCMOTp9Hbl 9KCIIepHMeHT8JlhHbi9 CJ19L(CTBHSJ 9TOH 

MOL(enH1 H npeL(JIO)!{eHa reoMeTpH'I9CK8SJ HHTepnpeTaUHSJ 'l:9Tbipex<flepMHOHHOI"O B38-

HMOL(9HCTBHSJ H IIpaBHJl OTOOpa I· CJ180biX B38HM0.[{9HCTBHSJX 8ApOHOB If J19IITOHOB, 

HccrreaoBaJiacb B03MO)!{ff0CTh R3Y<J:eHRSJ aa ycKopu:Tene nHIT cna6oro B38HMO

aeii:CTBHSJ L\ S = 1 B peaKUHR 

N+N-oN+A 

0Ka38J10Ch 1 'l:TO Ha SI.[{pe I"9J1RSJ-4 (AnSI KOTOpOI"O IIpOBOL(HJlRCb OU9HKR) Ce<J:eHRe 

He MO;>K9T Ob!Th R3MepeHo R3-3tt ero MaJIOCTR, 

naao onpeaeneHH9 9JleKTpH~ecKRX If MBI"HRTHb!X MYJlbTHIIOJie:ti nepBOI"O If BTO-

poro poAa ,UJISJ 'l:8CTHll C npoH3BoJlbHhiM CIIRHOM. f1oApo6HO paCCMOTp9Hbi CJ19.[{CTBHH 

ycJIOBHfi 1 HBKJlBL(biBaeMb!X Ha onep3.TOp TOKa 9pMRTOBOCThi0 1 JIOpeHU-RHBapR8HTHOCTbi01 

rpaaBeHTHoti: If T -HHBapu:aHTHOCT.IlMR. B CBSJ3H c ru:rroTe3ofi o aapyrueau:u: CP-naBa

pu:aHTHOCTH B 9J19KTpOMBI"HRTHbiX B38HMOL(eii:CTBHSJX IIOLipOOHO paCCMOTpeHbl 9KCIIepn

MeHT8JlhHbie B03MO;>KHOCTH o6aapy.KeHHSJ 9TOI"O 9¢l¢leKTa B ynpyroM pacce.llHRR 9JieKT-

pOHOB H8 IIOliSipR30B8HHbiX L(eii:TpOJiaX. 
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¥l3yqeane CTPYKTYQbi TeopiUI rronSI 

Perneane cpya.o:aMeHT8JibHhiX BorrpocoB Teopnn a.reMeHT8pHhiX qacTHU HBnSieTcH 

o.o:aofi H3 OCHOBHhlX 38.0:8'f nT¢. B 8TOM H8rrpaBneann OOJiblliOA HHTepec npe.o;CT8BJISI

IDT HCCJie.O:OB8HHH B03MOMHOCTeH BhlX0.0:8 38 paMKH COBpeMeHHOH KB8HTOBOH TeopHH 

noJIH. CID.0:8 OTHOCHTC.SI p800Thl no H3y'feHHID OCHOBHhlX nocTyJI8TOB Teopnn. B 'f8CT

HOCTH1 ohmo p8CCMoTpeao ycnoane M8KponpnqnaaocTn .o:nH M8Tpnuhr pacceHHHSI II naa 

rrpnMep YHHT8pHOH, HO aeJIOK8J1bHOH 

M8KporrpH'IHHHOCTH. 

S -M8TpHUhl yaoBJieTBOpSIIOWeH YCJIOBHSIM 

K aTHM nccneaoB8HHSIM BecbM8 Tecao rrpHMI:IK8eT p8ooT8, rrpean8r8IOW8SI 

CXeMy nOCTpoeHIIH aeJIOK8J1bHOfi: MO.O:eJIH KB8HTOBOH TE·OpHH CK8JIHpHOT'O nOJIH 1 B paM

K8X KOTopoli Oh!J18 nocTpoeH8 S -M8TpHU8 no TeopnH B03Mymean11: 6e3 p8cxo

.o:nMocTe11:, TipH 9TOM npH'fHHHOCTb Hapylli8J18Cb B M8J1olX npOCTp8HCTBeHHO-BpeMeHHhiX 

OOJ18CTHX. 

TipoBe.o:eHhl nccneaoB8HHH aennaefiHhlX yp8BHea~A. Pernea8 38.[{8'18 pacce.SIHH.SI 

.o:ayx nnocKnx Bona B aneKTpC.llHH8MHKe Eopa8-l1acpenh.o:a. 

Eonbrnofi naTepec npe.o:cT8BJIH:EOT p800Thi no H3y'feHHID CBH3H Teopnn aneMeH

T8pHhiX 'f8CTHU c Teopnefi rp8BHT8UHH. BbraanayTt rnnoTea8 oo aneMeHT8pHbiX 

T.:fBCTHpax noenenbHO oonbrnnx Mace - M8KCF!MOfH3:;c. 

CTpYKTYpa cno>KHhiX Hnep 

B na5op8Topnn nccneaoB8Hhi aeq~THhre .o:ecjJopMnpoB8HHhre Hap8 B oon8cTn 

151 < A < 189. P8CCM8TpHB8JIOCb B38HMo.o:eficTime KB83H'I8CTHU c cpoHOH8MH 

H rrpn 9TOM nonyqeHbi aaepT'HH KOJIJieKTHBHhiX He{: OT8UHOHHhiX COCTOSIHHfi H HX 

CTpyKTyp8, TioK838H0 1 'ITO TeopH.SI XOpOlliO COT'J18Cy€TCH C COOTBeTCTBY:EOlliHMH 9K

cnepnMeHT8JibHbiMH .0:8HHhiMH, 

l13y'l:8nach cTpyKTypa ae'f~THhiX .o:ecpopMnpoB8HHhiX H.o:ep c A > 231, BhiSIBJieHhi 

xap8KTepHbre ocooeaaocTH aTofi rpynnbr H.llep. Ebrna Hccne.o:oBaaa TaKMe paBHoBecaaR 

.o:ecpopM8UHH B030YM.0:9HHbiX COCTOHHHfi HeCcpepnqecKH~ H.O:ep H nOK838H0 1 'ITO B PH.O:e 

CJIY'l:8eB OH8 MOMeT ObiTb OTJ1H'fH8 OT p8BHOBeCHOfi aecpopM8UHH H.O:ep B OCHOBHbiX 

COCTOHHHHX. 

TipoBe.o:eao nccne.o:oBaane E 2-n E 3-nepexo.o:oB B aeti~THhiX .o:ecpopMnpoB8HHhiX 

H.O:p8x n coBMecTao c MMAI-i nM. CTeKnoBa Hati8Thi nccneaoB8HHSI ponH crrnaoBbiX 

B38HM0.0:9fi:CTBHfi npH KOJIJieKTHBHOM JlBHM9HHH B Jl9cpOpMHpOB8HHhiX 51Jlp8X, 
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PaCC'lHT8Hbi paBHOBeCHbW ,ne¢opM8UHH H KB8ApyiiOJ1bHbie MOMeHTbi TSDKeJibiX 

g_nep C HCIIOJib30B8HHeM IIpoeR THpOB8HHhiX BOJIHOBbiX ¢yHKUHfi. 

HaqaTo H3yT:IeHHe ypoaaefi cpenaero rronsr srnep aa ocaoae rroTeaunana c 

pa3MbiThiM KpaeM. Pa3pa6oTaa lpH6JIH)!(eHHhiii MeToA peiiieHHSI ypasaeHHH lliperumrepa 

AJIH CBH38HHbiX COCTOHHHfi. PaCC'IHT8Hbi ypoBHH H BOJIHOBbie ¢yHKUHH .OJIH c¢epH'IeCKHX 

sr.nep. CoaMecTHO c <P11AH CCCP paccMoTpeHhi aeKoTophre a¢¢eKThi Koppens:rTHBHhiX 

B38HMOAefiCTBHfi. 

I1pose.neHo HCCJ19)lOB8HHe 10 rrpeACK838HHIO HOBbiX MarHT:IeCKHX TSI)!{9Jlb!X sr.nep. 

Benacb pa3pa6oTKa pa3JIH'!HhiX aorrpocoa sr.nepaoii: rrpo6neMbi MHornx Ten. TaK, 

H8IIpHMep, H3Y'I8JI0Cb CII8pHB8HE9 CBepxrrpoBOAHIIIero THIIa Ha rpaHHUe s:r.oepHOH 

MaTepHH H B KOH9'lHbiX SI)lp8XJ CBOHCTBa COCTOSIHHH poT8UHOHHbiX IIOJIOC C 60JibiiiHM 

MOM9HTOM KOJIH'l9CTB8 )lBH)!{eHH:~, CBH3b KOJIJ19KTHBilbiX H KB83H'18CTH'lHbiX CTeiieHefi 

CB060Abi SIAep, 5hiJIH IIpoae,ne,Ibl neTaJibHbie p8C'l~Thi IIapaMeTpOB OCT8TO'lHOro 

0 -B38HMOA9HCTBHst B CJIO>!UlbiX st.Upax, OCHOBaHHhi9 Ha A8HHbiX 0 CBOHCTB8X 

6eCKOHe'lHOH st.nepHOfi MaTepHH H M8TpHUbi peaKUHH. npoae.neHbi oueHKH TO'lHOCTH 

M9TOA8 IIpH6JIB:)!(eHHOrD BTOpH'lROrD KBaHTOB8HHSI, 

li..wull£:Pie peawu! 

Pa3BHB8JICSI HOBbiH IIOAXOA K BOIIpOC8M pacceSil!HSI, B 'l8CTHOCTH, paCCMOTpeao 

pacceSIHHe aneKTpOHQB aa SI.Upa:c. 

Y'l:eHhiMR flT<I> n ITHP coBMeCTHO npoaenea aaaJIH3 TOHKOH cTpyKTYPbi yrnosoro 

pacnpe.neneaHsr nponyKToB peaKUffH nepe.na'IH. PaccMoTpeao TBK)!{e BJIHHHHe nonsrpnaa

UHH 3apsr.na aa ce'leHB:e nepe.na~ npoToRa B cocTosraHe c Manofi aHeprB:efi casr3H, 

ITpeAJIO)!(eH M9TO.ll OIIHC8HJUI peaKUHfi C nepepacnpe.neneHHeM '18CTHU 1 He Tpe-

6yiOIIIHfi ManocTH B3aHMo,neiicTBJm. Vfay'l:eH H o6o6meH MeTo.n ncnonb30BaHns:r ¢YHKUHfi 

IlJTypMa-flHyBRJIJISI B K8'l9CTBe 683ll:Ca AJISI p83JIO)!{eHHSI IIOJinOfi ¢yHKUHH CHCT9Mbl, 

Pa3Bll:T ¢opM8JIH3M MHOrOKp.aTHOrO paccestHHSI 'l8CTHU CHe'I'9MOft lPHKCHpOB8HHhiX 

ueaTpoa (coaMeCTHo c coTpyJlHHKaMH 11A3 H TamKeRTCKHM rocynapcTBeHHhiM 

yaB:aecHTeTOMJ CCCP). 

HeKoTopbie BorrpoCbi Teopuu nerKHX SI.gep u 1J. -3aXBaT 

B coTpynHnT:IecTae c Hl1l1.ri<I> MrY Hanncaa o63op no 

sr.npax. 
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TipoBenelibi nccnenoBaliHH cTpyKTypbr ypoBJiefi rrono)I{HTenbJIOfi 'I~THOCTH B pH!le 

Sl,llep H p8CC'IHT8H8 BepOSITHOCTb nepeXOL\8 p. - + C 18 ... 8 l8 + V. 

flQOBegeaHe paC'I~TOB CBOHCTB HeKOTOpb!X nerKHX SI.!lep 

no ycoBeprneHCTBoBaHaoft MogenM EpaKaepa 

0KOH'19lihi pacq~Tbi JiyKnoH-HyKnoaJioro no reaunana, a T8K)!{e <PnanqecKnx 

XapaKTepHCTHK OCHOBJIOrO COCTOHHHH HDep He 4 H QlO 

TipoBeDeH aHanH3 paanH'IlibiX IIODXODOB K rrpo6neMe HDepHhiX CHn HB OCHOBe 

Me30HHO:ti TeOpHR, li8IIHC8H8 0630pH8H CT8Tb£! IIO IIpRM9HeHRIO MeTODa <jJ830BhiX 

<jlyJIKUH:ti B pHne 38D8'1 KB8HTOBO:ti MexaiiHKli li COB.M9CTHO C nHTI IIODrOTOBneJia 

rrporpaMMa pacqeTa <jla3 HyKnoJI-HyKnOHJioro pacc·~HliHH H orrpe,lleneHHH rrapaMeTpOB 

pN -IIOT9liUH8na B M930liHO:ti TeopHH. 

HeKoTOpbie Bonpocbi 3ana'IB MHorHx Ten. flpHno*eHHH K 

KOH.!l9HCBpOB8HHhiM cpenaM 

PaccMaTpHBanuch JieKOTOphre Bonpochr sneB TpoJI-<jloJIOliJioro B3aRMone :ticTBHH 

B HeHSeanhHbiX KpHCTannax, Tiony'I9Hhi Bbip8)1{9liHH JlnH sneMeHT8pHbiX B036y~Jl9HHfi -

KBa3H'I8CTHll C yqflTOM Kone6aHH:ti IIpHM9CHbiX aTOt-.tOB, 





Jla6oparopHi! 

BblqHCJIHTeJibHOJi 

TeXHHKH 

H 

aBTOMaTH3aUHH 

B COOTB9TCTBHH C pellleHHSIMH Y'leHoro COB91'8 06'beAHH9HHoro HHCTHTyTa 

s:~nepHhiX HccnenoaaaHi! H KoMHTeTa nonaoMO'IHhiX rrpencTaBHTeneA a OvHUi ao BTo

poA rronoaHae 191:H:J rona cosnaaa fla6opaTopHst Bbi'IHCnHTenbHOA TeXHHKH H aaTo

MaTHsauHH. 

0 CTpy:uype nBT A 

B naoopaTOpHH Bbl'IHCnHTenbHOA T9XHHKH H 8B'IOMaTH3aUHH C03Jlai:Ibl cnenyro

mHe 7 oTnenoa: 

1. 0Tnen oa3HCHbiX Bhl'IHCnHTenbHbiX MalllHH 1 :l8HHMaromHi!CSI 9KCrrnyaTauHe:li 

6asHcHhiX Mamna M-20-1, M-20-2 n a 6ynymeM - MttiiiHI:Ibi E3CM-6. 

2. 0Tnen H3MepnTenbi:IbiX ueHTpoa na6opaTopnlt, aKcrrnyaTHpyromHi! H o6cny

>KHBaromHi! HSMepHTenhHhie MaiiiHHhi. Ero sanaqei! SIB'lSieTCSI T8K>Ke pasBHTHe HsMe

pHTenbHhiX U9HTpOB H8 0839 Bbi'IHCnHTenbHbiX M81lll' H H ooecneqeJ:IHe CBS13H HX C 

aKcnepHMeaTanbHbiM o6opynoaaaHeM HSMepHTenhHbVC: ueaTpoa. 

3. OTnen aBTOMaTnsauHH paapa6aTbiBaeT aaToMa t'H'IeCKHe cKaanpyromHe ycTpoi!

CTBa, IIpOCMOTpOBbie CTOnhi H rronyaBTOM8Tbl 1 a TaJo:>Ke aneKTpOHHbie ycTpOi!CTB8 1 

aeo6XOJlHMhl9 Jlml OCHameHHSI H3M9pHT9nbHbiX U9HTpOB naoopaTOpH:Ii. 

4. 0Tnen oopaoOTKH ¢HnbMOBOi! HH¢opM8UHH 1 B KOTOpOM cocpenoTO'IeHa 

o6pa60TKa Ha 8BTOM8T8X 1 nonyaBTOMaTaX H npOCMO~'pOBbiX CTOnax ¢HnbMOBOi! HI:I

¢opM8UHH. 

6. MaTeMaTH'IeCKHi! oTnen o6pa6oTKH aKcrrepHueaTam,HbiX JlBHHhiX, a ¢YHKUHH 

KOTOpOrO BXOJlHT C03Jlai:IHe I:IOBb!X nporpaMM H MaTeMaTH'I9CK09 o6cny>KHBaHH9 6a-

3HCHbiX H nepH¢epHi!HbiX MalllHH, a T8K:>Ke ooecrre'I:!HHe nporpaMM8MH OCHOBHhiX 

M9TOJlH'19CKHX paspa60TOK 0o'b9JlHH9l:IJ:IOrO HHCTHTYT8 SIJlepHbiX HCCneJlOBaHHi! (cKa

HHpyiOIDHX ycTpOi!CTB 1 rronyaBTOM8TOB H Tolle) • 
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6. Onxen BbrqHcJIHTeJihHOr1 MaTeMaTHKH, pa3BHBaromHif MaTeMaTnqecKne MeTollbi 

B rrpHJIOMeHHH K 3anaqaM QJH 3HKH 8JieMeHT8pHb!X qaCTHU H SJ)lpa H IIpOBOilSiillHH CJIO:tK

Hbie pacqeTbl B 06JiaCTH QJH3 IKH yCKOpHTeneif, peaKTOpOB H T.n. 

7. DpoH3BOilCTBeHHo-TexaHqecKHfi oTnen H oTnen o6cnyMHBaHHs:r. 

K HaCTOHilleMy BpeMe.m BCe OTneJibl yKOMITJieKTOBaHbi pyKOBOnHTeJIHMH 1 BO 

scex oTnenax opraHH30BaHH aayqao-HccnenoBaTenhcKHe rpyrrrrH, rrono6paHH pyKo

BOilHTenH 8THX rpyrrn. 

B HroHe-Hrone 18tH:i rolla rpyrrrroif crreuHaJIHCTOB l1HCTHTyTa H cTpaa-yqacTHHU 

6biJia IIO):{I'OTOBJieHa 38IIHCKol 0 nepcneKTHBHOM nJiaHe p83BHTHH Bbi'iHCJIHTeJihHOM 

TeXHHKH H c 1 .enCTB aBTOM8TH3aUHif B U6oenHHeHHOM HHCTHTyTe srnepHbiX lfCCJieno

BaHHll B TeKymeM IIHTHJien H. 1JpennoMeHH5I H peKOMeHnaUHH, conepMaillHecg B 

8TQM noKyMeHTe, ObiJlH ono::>peHbi llHpeKUHeM. Jj HaCT05Iillee BpeMH npHHHM8IOTCH 

Mepbl nnsr peaJIH38UHH yKa3aHHbiX peKOMeanaUHH B OTHOWeHHH: 

a) OCHameHHH H3MepHTeJibHO-BhlqHCJIHTeJihHOI'O KOMnJieKC8 06oenHH9HHOI'O 

HHCTHTyTa srnepHbiX HCCJienc•BaHHH 60JiblliOH BbiqHCJIHTeJihHOll M8WHHOii E3CM-6 H 

rrapKoM cpenHHX MaiiiHH Knacca E3CM-4; 

6) C03naHHH CHCTeMbi MaTeMaTn:qeCKOI'O o6cnyMHBaHHSI B HHCTHTyTe Ha 6a3e 

HCIIOJ1b30B8HHH SI3b!Ka <l>OP'~p A H B KB qecTB9 OCHOBHOI'O JIOJ'HqeCKOI'O 5I3biK8 nns:r 

pa60Tbi Ha 9JieKTpOHHO-Bb!q ICJIHTeJibHbiX MaWHHBX ; 

B) OCHameHHH HMeiOilll XCH B HHCTHTyTe H npH06peTaeMbiX Bbi'IHCJIHTeJihHbiX 

M8lliHH ycTpOii:CTB8MH BHellif ero o6opynOB8HHH. 

Hn:Me rrpHBOnHTC~ Kp81KHH OTqeT 0 nes:rTeJihHOCTH OTnenoB na6opaTOpHH Bbi

qn:cJIHTenhHOll TeXHHKH H 8B"OMaTH3aUHH B 1966 rony. 

BhrqlfcnlfT :lnhHhiM: ueHTp 

bOJihWHe pabOTbi ITO Co3naHHIO rrporpaMM H Opi'8HH3BUHH cqeTa 6b!J1H Bbli10JI

HeHbl B CBSI3H c Me:tKnyaaponHoif KoHtjlepenuHeif no QJH3HKe BbiCOKHX saeprHif B EepKnH, 

COCTOSIBli19HC>I B CeHTSI6pe 1906 rona. 

PHTMJiqHO pa60T8JIH. B:,rqHCJIHTeJihHbie M8ll!HHbl M-20. no HX OCT8HOBKH Ha 

IIJiaHOBO-IlpOQJHJI8KTHqecKHfi p3MOHT 6b!J10 BbiUaHO IlOJie3HOI'O M8WHHHOI'O BpeMeHH HB 

M-20-1 - 4887 qacoB (no 26 ceHT>I6pn), aa M-20- II - 3517 qacoB (no 31 aB

rycTa). MaiiiHHa "MHHCK-2" o6ecneqnna 6ecnepe6oilHbiH BBon If m~penaqy Ha M-20 

BC9X 8KCnepHM9HTaJihHbiX n.l.HHbiX C H3MepHT9JihHbiX nonyaBTOM8TOB H ll8HHbiX 1 

nocTynaromnx no Ka6enro c aHaJIH3aTopoB nH<t>. Dpolf3Benena HananKa H 3anymeaa 

B 9KCnnyaT8UHIO B Mae 1966 roaa 3BM E3CM-3M. no 1 OKT>I6pH H8 Heii BbinaHO 

2230 qacoB none3Horo MaiiiHI!Horo BpeMeHn:. Hap>Iny c aKcnnyaTanHeif aneKTponno-
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Bbi'IHCnHTenbBbiX MalliHH rrpOBODHnacb HX MOD9pHH3aUHH H ITOBb!llianacb HaD8:lKHOCTb 

HX aefiCTBHSI. 

I. M o a e p a H a a u H SI 3 B M . PaapaoaTbiBanBcb TeXHHqecKHe aaaaaBSI, 

C03DaBanHCb CX8Mhl H rrpOH3BODHnacb MOD8pHH3aUHH aneKTpOHHO-BhlqHcnHTenbHhlX 

MaiDHH anst ¢YHKUHOHHpOBaHHH HX Ha nHHHH C HCKpOBb!MH KaMepaMH H H3M epHTenbH bl

MH rronyaeToMaTaMD. Ha E3CM-3M 6bma pacmHp eHa onepaTHBHaH naMSITb ao 

8 Tb!C, gqeeK H BB8D9Ha COOTB9TCTBYIOIDaH KOMaHaa ang pa60Tbl CO BTOpb!M KYOOM 

aanoMHBa10mero ycTpoficTBa. TipoHaeeaeaa paapa6o TKa cooTBeTCTByromHx cxeM 

ang ooecneqeHHH CBH3H MalliHHbl E8CM-3M C BXODHbiM-BbiXODHbiM perHCTpOM no 

rrpHeMKe ( HnH Bb!Daqe) HH¢OpMaUHH C BHemaero Ka ana, a TaK:lK~ CX9Mbl CHCT9Mbl . . 
rrpepbiBaBHSI ans:~ paooThi E8CM-3M B pe:lKHMe paaaene aHst epeMeaH Me:lKDY aaaaqaMH. 

PHc. 85. Ha Bbl"lHCnHTenbHOil MBIIIHHe,MHHCK-22' ycTaa osneao ycTpollcTBo mnpoKoll ne

rraTH. C ero OOMOIIlbiO MO)I(HO BbiBO.llHTb H3 M8IIIHHbi TeKCTOBYIO HHI/JOpMl!IIHJO, 

JlnHH8 CTpOKH - 128 003HUH/l, 

Ha cHHMKe:TeXHHK H.E.EeapyKoBa npoaepneT KarrecTBO nneHKH, 
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llmr MalliHB:bi "MHB:cK-2" H3roToBneao ycTpoiicTBo oxpaB:br rraMSITH. Co3aaaa 

rrporpaMMa "aHcrreTqep"', o6ecrreiJHBaroruas:t B03MO)!{!IOCTb aBTOMaTHIJ8CKotl: pa6oTbr 

8JI8KTpOB:HO-BbiiJHCJIHT8JibllbiX M8II1Hll C 8 pa3JIHIJllbiMH rrporpaMM8MH H Bll8II11J:HMH 

06'b8KT8MH. 

2,C 0 3 Ll a !I H e C H C T e M 0 6 p a 6 0 T K H 8KCII8pHM8B:T8JibllbiX Ll8HHbiX 

aa 6a3e aneKTpoaao-BbiiJHCJIHT81IbHbiX MamHH M-20, "MHHCK-2" H E3CM-3M. BenHCb 

pa60Tbi H8Ll COCT8BJI8B:H8M CHCT8Mbl rrporpaMM LlJISl o6pa60TKH CHHMKOB C 60JiblliHX 

rry3bipbKOBblX K8M8p H YCOBepiU8HCTBOB8JI8Ch paaee C03Ll8B:H8Sl CHCT8M8 IIporpaMM 

anSI rry3biphKOBbiX KaMep c LlBY \.1H o6'beKTHBaMH. ITporpaMMa ans:r 6ononmx IIY3biphKO

BbiX K8M8p oyLleT yHHB8pC8JibHC ii I'80M8TpHIJ8CKOii rrporpaMMOii LlJIH 00p800TKH 8KCIIe

pHM9HT8JibHbiX aaaHhrx, rronyiJef HbiX rrpH !j:JoTorpaqmpoBaHHH oaaoro coobiTHH aecKOJih

KHMH o6'heKTHBaMH. ITocTpoeaH:! rrporpaMMhr rro3BOJIHT nerKo aacTpaHBaTbCH aa Ty 

HJIH apyryJO KaMepy rryTeM 38U8HHSI KOHCT8HT 1 xapaKTepH3YJOII!HX KaMepy. 

YcoBeprueacTBOBBHHe aKcrrnyaTHpyeMoii CHCT8Mbi rrporpaMM o6pa6oTKH aaHHbiX 

rrpOH3BOLlHJIOCb B OCHOBHOM UJIH YJIYIJII18HHH 8KCrrnyaT8UHOHHbiX K8IJ8CTB rrporpaMM 

IIyTeM Bb!HBJI8HHSI H ycTpaH8B:H ~ l1pHIJHH 1 Bbl3biB8IOII!HX OTK83bl HpH CIJ~Te, BB9Ll8HHSI 

oonee COB8pii18HHbiX M8TOLlOB IIOHCK8 H8IJ8ilbHOI'O l1pHOilH)!{9HHSI LliiH I'OpH30HT8JibHbiX 

H KopoTKHX cneaoB, Bbr6poca ~·oqeK H T.Ll. Co3LlB-BanHcb crrenHailbHbie rrporpaMMhi 

LliiH 008CII8IJ8HHSI B03M0)!{HOCT8 ll: o6pa60TKH 8KCII8pHM8HT8ilbHbiX Ll8HHbiX C HCIIOilb-

30B8HH8M M8I'HHTHOii i18B:Tbl B K8IJ8CTB8 IlpOM8)!{YTOIJB:OrO HOCHT8i1SI HH!j:JOpM8llHHo 

Pa3pa6aTbiB8ilHCh M8TOLlHKa H anropHTMbi nporpaMM ynpaBneaHH nonyaBToMa

THIJeCKHMH H3M8pHT8ilbHbiMH f pH60p8MH 1 pa60T8IOII!HMH H8 ilHHHH C 8i18KTpOHRO

BbiiJHCi1HT8ilbHblMH MalliHHBMH, Co3LlaH ynpomeaabr:ll: BapHaHT rrporpaMMbi yrrpasneHHH 

nonyaBTOM8T8MH C M8II1HHbi B:3CM-3M, BeneTCSI H8IIHC8HHe OCHOBHOrO BapH8HT8 

nporpaMMbl, YnpOII!8HHb!tl: B8pH8HT II03BOi1H9T B9CTH H8KOIIi19HH9 Ll8HRbiX IIOLl KOHTpO

i19M c H3MepHTeilhHbiX nonyaBTOMBTOB npH ycnoBHH nposeaeaHSJ H3MepeHHtl: co6biTHll:, 

KOTOpbre LlOil)!{Hbi o6pa6aTbiB8Tbi~SJ no oa~oll: rrporpaMMe, ITpH aToM B03MO)!{HO npHco-

8LlHB:8llH8 UO 8-10 H3M8pHT9i1b.ibiX IIOilyaBTOM8TOB K 8i18KTpOB:HO-BbiiJHCilHT8ilbB:Oti 

M8II1HB:e. Co3Ll8H TaK)!{e rrepBhri[ BapHaHT rrporpaMMbi ynpaBneaHs:t rpyrrnotl: nonyaB

ToMaTOB ( ao 5-8) c aneKTpoaa )-BbiiJHCiiHTenhao:ll: MalliHHbi ... M~ra:cK-2"'. 3aBepiiiaeTCH 

COCT8Bi19B:He OCROBROrO B8pH8HT8 nporpaMM C HCIIOilb30B8HH9M o6paT.HOii CBSI3Ho 

Co3naahi anropHTMhr ynpaBneHHSI c aneKTpoaao-BhiiJHCJIHTeilb.Hotl: MBIIIHHhi 

B3CM-3M pa6oTo:1i HCKpOBbiX KaMep H MeTOLlHKH c'b~Ma H npeaBapHTeilbHOii o6-

pa6oTKH aaH.HbiX B pe)!{HMe aa n 1HHH H BHe ilHHHH, CocTaBne.Hbi H OTi18)!{9Hbi rrporpaM-
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Mhi
1 
H C HX HCnOJih30B8HH9M npOB9Jl9H npOOHhiH 9KCnnpHM9HT no p8CC9RHH!O Tr -M930-

HOB aa npoToaax. ITpn pa6oTe B pe:lKHMe aa nnmm npoH3BoanncR C'h~M aaHHhiX 

C HCKpOBhiX KaMep, KOHTpOnh npaBHnhHOCTH Jl9HCTBJIR HCKpOBhiX K8M9p H BC9fi CHC

T9Mhi B U9JIOM, Jl8HHhi9 H8KannHB8nHCb H8 MarHHTBOH neHT9, C nOMOillb!O nporpaMMhl 

ami p9:lKHM8 BH9 nHBHH npOH3BOJlHnacb nonaag o6paoOTK8 Jl8HHhiX, H8KOnJieHHhiX B 

pe>KHM9 aa nHHHH, TipH rrposeaeaHH onhiTHoro 9Kcn~pHM9HTa 6hmo 3aperHcTpHposa

ao OKOnO CT8 ThiCR"l COOhiTHfi, H3 KOTOphiX 38 8 "ldCOB 4JyHKUHOHHpOB8HHR M8lliHHhi 

E8CM-3M 6hrno oTo6paao nopRJlKa coTHH none3HIIX co6brTnil:. HaxonneBHhre aaa

Hbre o6paoaThiB810TCSI) R pe3ynhT8Thi 06paoOTKR OYllYT ncnonh30B8Bhl JlnR C03Jl8HHR 

onTnManhBbiX anropHTMQB ITOCTp09HRR yrrpaBnRIOllillX rrporpaMM H rrporpaMM oopa-

6oTKH amr 6yaymHx 9KcnepHM9BTOB, Pa6oTa no 91011 TeMaTnKe 

M9CTBO C flB8, 

senacb COB-

ITposoaHnacb 9KcnnyaTaUHR n aanhHefimee co3epmeacTBOB8HHe cncTeMhi npo

rpaMM o6pa~OTKH cneKTpOM9TpH"19CKHX Jl8HHhiXo :3 CBR3H c C03Jl8HH9M B nBT A 

cnennanhaoil: rpyrrrrhl o6pa6oTKH cneKTpoMeTpnqecxnx aaBHhlX nepBoaaqanhHhlil: 

rrpoeKT CHCT9Mhi nporpaMM o6pa60TKH c aaanH38TOpOM nHcP Ba , Mnacx-2" Ohm 

R3M9H9B C uenbiO ooecneqeBHR B03MO:lKBOCTH pa6o1 hi OJlBOBpeMeBHO C H9CKOnhKRMH 

OO'b9KT8MH (flHcP, nHP, HC, PX )rrpH O)lHOBpeME HHOM pacumpeHHH 6n6nnoTeKH 

cTaaaapTHhiX nporpaMM anR npeasapnTenhHOfi n OJCOH"laTeniDBofi o6pa6oTKH 9Kcrre

pHMeaTanhBhrx aaBBhiX. Caaaa B 9KcrrnyaTaUHIO nporpaMMa c rrpocToif npeasapHTenh

aoil: o6pa60TKOil: CIT9KTpOM9TpR"l9CKRX )laBBhiX Ba ~Jn9KTpOBBOH MalliHH9 "MHHCK-2" 

C HCITOnh30B8HH9M o6paTBOfi CBR3H, 

3.C o 3 a a a n e c n c T e M hi M a T e M a T n q e c K o r o o 6 e c n e

q e H H SI H a 9 n e K T p 0 H H 0 H M a ill H H e E 3 c M - 6. nmr 

rrpOB9Jl9HHSI pa60T ITO C03)laBHIO CHCT9Mbi M8T9M8TII"l9CKOrO 009CIT9"19HHR 9JI9KTpOH

HOil: MamnBhi E8CM-6 opraan3osaaa TeMaTH'IecKaH. rpynna. 8Ta rpynna pa3pa6o

Tana o6my10 cxeMy cHcTeMhi MaTeMaTHqecxoro o6·~cneqeanR E8CM-6, noaroTOBHna 

T9XHR"l9CKR9 38Jl8HRSI Ha OTJl9nhHhi9 ee '18CTH ( TpaHCnSITOphl C R3hiKOB cPOPTPAH 

H Anron, ACCEMEflEP, noYnEP, CT8HJlapTHh!tl: M·lCCHB, R3h!K yrrpasneHHR MOHHTop

HOfi CHCT9MOil:, CTaBaapTBh!tl: MH9MOBH"l9CKHfi KOJl JlJIR E8CM-6), foTOBSITCR OTJl9Jib

Hhi9 qacTn TpaacnSITopa c cPOPTPAHa H CHcTeMhi, Tpaacmnop c ¢0PTPAHa rro3BO

nHT lliHpOKO HCITOnh30B8Tb OROnROTSKy rrporpaMM OopaOOTKH 9KCIT9pRM9HT8nhHhiX 

aaBHhiX, HMSIOlliHXCSI B eBponeficxnx H aMepHKaHCKHX ¢H3H"l9CKHX neaTpax. Pa6oTa 

no 9Toil: TeMe BhmonaSieTcR cosMecTao c Bll Mr~·. 
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Ha~aTa noaroToBKa K coaaaauro 6u6nuoTeKH nporpaMM o6pa6oTKH aKcnepHMea

TanbHhiX aaHHhiX aa B3CM-6 aa SI3hiKe cl>OPTI?AH. ITpoHaBoaHTCSI Bay~eaue CHcTeMbl 

o6pa6oTKH aaHHhiX aa ct>OPTPA He B UEPHe, paapaoaThrBaroTCfl npoeKThi BHeapeHHB 

9TO fi: CHCTeMbl B nyoHe, 

4.M e T o A bi p e m e a H SJ a a a a '{ sr n e p H o a <P H a H K .H. Bb!nH 

aafi:neHhi MeTOAhi peli!eHHSJ aenuae fi:HhiX aana~ nyTeM BaeneaHSI napaMeTpa. BenHcb 

paoOThl no Teop9THKO-B9pOSITHOCTHh!M MeTOAaM H MonenHpoaaHHID tPH3H~9CKHX npo

U9CCOB MeToaoM MOHTe-Kapn o, PaapaoaTb!BanHCb HOBh!9 M9TOAbl MHHHMH3aiiHH 

tPYHKIIHOHanOB 1 a T8K:lK9 M9TOAbl no nporpaMMHpOBaHHID H BbinOnHeHHID pac~eTOB 

y cKopHTenefi: ( IIHKnoTpo.a, CHHxpo<jlaaoTpoa, CepnyxoBCKHA ycKopHTenh, penSJTH

BHCTCKH fi: ycKOpHTenb), Paapa oaTb!Banacb M9TOAHK8 H BbillOnHSinHCb Bbl~HcneHHSI 

P H c. 86. 'Tlony qHnH BpeMH"', P B.aHoXHMHKH IIB6opBTOPHH H.aeoHbiX noo6neM BEJvq

Hbie coTpy.asHKH X. 111TpycHbiil H H.A.Eosq....OcMonoBCKBH o6pB6BTbiBBIO'l' 

HB aneKTpOHHO-BbiqB CnBTenbHOil MBUIHHe pesynbTBTbi 8KCII9/)HM9HTOB 

IIO HCCne.aoBBHHIO H 3 0TOIIOB pe.aKHX 39Men&, 



Ha 3BM IIO TeMe: "TeopHSI KB83H'i8CTH'iHbiX H tPOHOHH biX B036y)K.UeHHR CJIO)KHbiX 

H.Uep C IIOTeHUH8JIOM C p83Mb!Tb!M KpaeMv • 

KpoMe Taro, B B bi'iHCrrHTerrhHOM ueHTpe co3.UaHo rpalj>HqecKoe ycTpotiCTBo 

nnH aBTOHOMHoro BhiBona aaHHhiX Ha r palj>HK c rrepqJOKapT. ITponon)KarrHch pa6oThi 

no H3roToaneHHJO y cTpoticT Ba nnH rronroTOBKH rrep¢oKa pT c HH¢ opMauHetl: Ha AJifOJie. 

Co3.UaHa paaHo9neKTpoHHaSI r pyrrna J H ero Ha'iaTo H3y'ieHHe MaiiiHHhi E3CM-6. 

Co3.UaHhi Tex.EIIP:recKHe onHcaHHSI MaTeMaTHqecKor o6ecrreqeHHSI MaiiiHH M-20 

"MHHCK-2v • IToaroToaneHo T exHH 'ieCKoe rrHcaHHe cHcTeMbi nporpaMM 

o6pa60TKH .U8HHbiX qJHJihMOBO H HHtpOpM8UHH. 

PHC. 87. Oraen o6pa 6 oTKH c/JHJibMOBO H HHc/JopM8IIHH na6op8TOpHH Bbl"'lHC /IHTeJib

HO H TeXHHKH H 8BTOM8TH38IIHH OCH8IIIeH TI3MepnTeJibHbiMH JIOJIY8BTOM8-

TBMH JJ./I!il O b p8bOTKTI K8MepHbiX CHTIMKOB . K oOpJJ.HH8Tbi TO'leK H8 T peKe 

nonyaB TOM8T nep~opnpyer Ha 6yMBEHyro nenry. B eaerc!il H8JI8JJ.K8 cHc -

reMbi HeJIOCpeJJ.CTBeHHO H CBH3H JIO/Iy8 B TOM8TOB C Bbi'lHCJIHTeJibHOil 

M8 IIIHH0 11. 

Ha cHHMKe: oneparop B. LJepHbiiiiOB8 H p yKoBoanrenb r pyJIJibi fla6opa

ropHH B biCOKHX aneprHit JJ.OKTOP rfJH3HKO-M 8TeMa TH'leCKHX nayK M .I1.Co

JIOBbeB. 



0Tnen o6pa60TKH ffiHnhMOBOH HHffiopM8UHH 

0Tnen 6brn o6paaoBaH B OKTB6pe 1966 rona aa 6aae H3Mep:nTenbaoro oTnena 

JlB3 H H3MepHTenbHOH rpyiTITbl Jl.HTI. 3a 1966 ron H3M8pinenbHbiM OTnenoM JlB3, 

H3M8pHTenbHOH rpyrrrrofi Jl.Hf1 H OTnenoM o6pa60TKH qJHnhMOBOfi HHcpOpM8UHH 6binO 

H3MepeHO 200 000 TpeKOB, qTO COOTB8TCTByeT 65 000 C06 b!THH ( B TpexnyqeBOM 

lfCqHCneHHH) • 0CHOBH8B qaCTb H3Mep8HHi:f 6brna BbiiTOnHeHa H8 rronyaBTOM8TRqeCKRX 

ycTaHOBKax, paapa6oTaHHbiX B OM.HM. B aacToBmee BpeMSI BeneTcH aananKa cHcTeMbi 

H8ITOCpenCTB8HHO M CBB3H 8TH X rronyaBTOM8TOB C Bbrq:ncnHTenbHOH M8lllHHOfi , qTO 

non~HO yBenlfqHTb ITpOH3BOnHTenbHOCTb Tpyna rrpH H3MepeHHSIX. 

,,. ! 
{ .. 

~ I! . 
y. 

\....,p 
\ 

PHc. 88. TJonyiipoBoaHHKOB8.fl Bbrq HcnHrenbHBfl M8IIIHH8 E3CM -3M IIpeaH83H8 qeHa. anH 

p860Tbi "H8 nHHHH " C H 3MepHTenbHbiMH IIony8BTOM8T8MH. fJpHeM aBHHbiX OT 

IIOnya.BTOM8TOB OCyiiieC TBnfleTCfl B peJKHMe IIpepbiB8HHfl. 

ita. CHHMKe: cr. HHJf!eH ep l1.H.J<.yxTHH8 y IIynbT8 E3CM-3M. 

fpynrrofi opraHH38UHH o 6pa6oTKH COBM8CTHO C JlB3 H M8T8M8THqeCKHM OT

nenoM JlBT A paccMoTpea anropHTM onpeneneHHB HMnynhca aenanyqaJOmefi qacTHUbi, 

nBH~ymeficg B pacceHB810i.U8fi c p ene, ITOM8lll8HHOfi B aeonHopOllHOe MarHHTHOe none. 

Tionpo6aoe paccMoTpenne aanaqn HlleHTHcpHKauHH KaaanoB p eaKUHfi rroaBonnno rrony-
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'iHTb <fJopMyny, fl0JlTB9p)KJlaiOll!yiO 9MllHpH'i9CK09 npaBHJI0 1 cornaCHO KOTOpOMy npeJl

noqTeHH9 oTnaeTcsr rHnoTeae, xapaKTepHayromeil:cR oon&ITHfM "'HCJIOM ypasaeHHil: 

CBH3H 1 9CJIH x 2 nnsr o6eHx rnnoTea ne:>KHT B aosepnTeJihHOM HHTepsane. 

llnsr HcKnrotreHHH pHJla py'l:HbiX onepauHii copTHpOBKH nep¢oKapT, coJlep:>KamHx 

HH<iJopMaUHIO 00 HJJ.9HTH¢HuHpOB8HHblX COObiTHHX 1 l)biJI8 COCT8BJ19H8 Cfl9UH8JlhH8SI 
' 

nporpaMMa Bbl'l:HCJ19HHSI a<fJ<fJeKTHBHbiX MaCC H JlpyrHX KHHeMaTH'i9CKHX xapaKTepHCTHK, 

pa6oTaromasr c MarHHTHoii neHTbr. 

0Tnen 8BTOM8TH38HHH 

B 1966 rony paapa6aTbrsanHch H H3roTaBnHB.3.JIHCh 6noKH H yanbr ycTaHoBoK 

JlJISI aBTOM8Tl!'i9CKOii 00p800TKH CHHMKOB C ny3b!pbKOBbiX H HCKpOBbiX K8Mep. 

Co3Jl8B8JIHC& CHCTeMbi CBSI3H aBTOMaTOB c aneKTpOHHO-Bbi'iHCJIHTenhHbiMH MaiiiHHa-

MH. 

11aroTOBJI9Ha JIHHHH CBSI3H H3MepHT9JihHblii naBHJihOH nBs - E3CM-3M c 

nepenaqeii Ha¢opMauHH napannenbHbiM KonoM. Tiposeneaa npo6aasr aKcnnyaTaUHH 

nHHB:H. TiepenenaHbi H nonKnroqeabi 5 nonyasToMaTOB aa nHHHH c E3MC-3M. Paa

pa6oTaHa SlleKTpOHHaSI annapaTypa C'bf!Ma HH<fJopMaUHH C oec<fJHJibMOBbiX <fJeppHTOBbiX 

HCKpOBbiX KaMep. 

Psrn pa6oT ObiJI CBSI38H c ooeneqeHHeM 9KCrepHM9HT8 rpynnbi XaqaTypsrHa 

( nB3): H3rOTOBJ19HH9 K8Mep JlJIH 9KCnepHM9HT81 H3rOTOBJ19HH9 CX9M UHT8HHSI H 

ynpasneHHH, aana.nKa annapaTypbi aa nyqKe, npos~neaHe aKcno3HUHH nnsr aa6opa 

CT8THCTHKH H8 nyqKe "" 2000 qacos, MoJlepaHaaiJHH annapaTypbi - rraroToBneaHe 

OIIbiTHbiX K8M9p H ycoBepll!eHCTBOB8HHe annapaTypbi C U9J1bl0 ynyqmeHHH rrapaMeTpOS 

H KOHTpOJIS! H Jl0Bbilll9HHH Ha}l9)KHOCTH. BenaCb p83fl800TK8 CHCT9M IIHT8HH>I ycTaHO

BOK C HCKpOBbiMB: K8M9p8MH .llJISI rpynn n106HMOB8, 0KOHOB8 ( nB3) • 

fpynna npOJlOJI:>K8J18 HCCJI9JlOB8T9JlhCKYIO paooTy Ha lll9CTHM9TpOBOM CHHXpO

UHKJIOTpOHe 0J1f!J1 B COOTB9TCTBHH C IIJ18HOM nf!TI fa 1966 I'OJl, rrpeJlyCM8TpHB810IIIHM 

HsyqeaHe rpynnoii pp -Bsan:MoneiicTBHH rrpn 660 Mas c uenbro nonyqeaH>I HOBbiX 

JlaHHbiX 0 npHpO.ll9 CHJihHOrO B38HMOJleiJ:CTBHH, H900XOJlHMbiX JlJIH ll8JihH9Hlll9rO 

yToqaetnHI ¢aaosoro aaanHaa Bbiiiie nopora onHHO"!Horo o6paaosaaHsr 1T -Me30HOB. 
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B TeqeaHe 1988 rona ohlnB HaroToBneaa aneKTpoaaag annapaTypa K MeTpoBoft 

HCKpoBol!: KaMepe - aaanHaaTopy nonHpHsanHH DbiCTpbiX npoToaoB, aanHcaaa rrporpaM

Ma aaanHaa aa MamHae • MH~CK~·2" nonHpnsanHOHHbiX naaabrx, nonyqaeMbiX npn no

MomH ncKpOBbiX KaMep. l1sroTonneao o6opynoBaane nnH 6onbmoti: cTpHMepaoti: Ka-

Me phi. 

Ha CHHxponHKnoTpoae obinfi npoBeneHbi aKcnepHMeHThi no yKasaaaoil: TeMe -

HaMepsmach nonSipHaanHH npoTOEIOB B aeynpyrHx pp -coynapeaHSIX npH 870 Mae. 

EbinO nonyqeHO OKOnO 0,5 MHnnH )88 CHHMKOB 8KTOB pacceSIHHSI rrpOTOHOB B HCKpOBblX 

KaMe pax. 



• Ill PABOTA 

OCHOBHYX YCTAHOBOK 

H C03,MHHE 

3KCllEPHMEHTARbHOA 

AllllAPATYPY 

B 1966 ro~Y 



Jla6opaTopHH 

BblCOKHX 

9HeprHA 

Bon:&IIIHe nyabrp:&KOBbre KaMepbl. 

l.ITpoBeAeHo 4 nycxa 2 - M e T p o a o ~ n p o n a H o a o ~ n y a hl p b -

K 0 B 0 ~ K a M e p hi B TIY'IK9 1T- -M930Ht)B 3 faa/ C J. H nonyqeHO OK OliO 

10000 ~oTorpa~n~ AliH MeToAnqecxnx uene~. KpoMe Toro, nponaaoAnnncb paapaooTKa 

reoMeTpH'IeCKHx nporpaMM, nony'IeHHe HopMalibHhiX ~oHoBhiX ycnoaHa npH paooTe 

c ycKopnTeneM, onpeAeneHHe TO'IHOCTe~. 

2.fpynna MeT p o a o ~ a o A o p o A H o a KaMe p hl paooTana no ABYM 

OCHOBHbiM aarrpasneHHHM: YllY'IIli9HHe xapaKT9pHCTHK KaMephi, OTpaoOTKa e~ Y3110B 

H cHcTeM, a TaK:>Ke oTpa6oTxa nporpaMMbi nnH o6cq~Ta co6hiTHa, ITpoHaaeneao 

COBM9CTHO C KpHOreHHhiM OTA9JIOM 6 rryCKOB KaMe phi 1 H ITOJIY'ISHO OKOilO 10 000 !jloTO

rpa~H~ AllH M9TOAR'I9CKHX uene~. 

ITpoAomKanHcb pa6oThi no ycoaepllleHCTaoeasnro CHCTeM H yanoa KaMepbi, a 

qaCTHOCTH 1 BB9A9.Ha CHCT9Md p939pB.HbiX ITHSBMaTH'IIlCKHX H 9Jl9KTpH'!9CKHX KllarraHOB, 

PaapaooTaHa H BB9A9H8 B CTpO~ CHCT9Ma BrreqaTbiBaHHH B K8Ap HHQOpM8UHH 0 p91Kll:-.19 

paoOThl, YlayqeHhl B03MO:>KHOCTH DpHM9H9HH51 B RaMepe KOHBepCHOHHhiX nnaCTHH 

H3 CBHHUOBOT'O CT9Kila, 

3aKOH'I9Hhl H BB9A9Hhl B 9KCITJiyaT8UHIO BH9IliH1A MapKHpOBO'IHhlA IliHT H JlBORq

HaH CHCTeMa KOAHpOBaHHH K8ApOB, ITpoBeAeHa ITOAr<>TOBK8 rrporpaMM BOCCT8110Bil9HHs:I 

npocTpaHCTBe.H.Horo nono:>KeHH51 cnenoa H orrpe,leneHHSI napaMeTpoa '!8CTHU. 

3,B cooTBeTcTBHH c AoroaopoM o coTpyA.HH'IeCTBe c YltPB3 ( Ceprryxoa) o coaaaHHH 

YCT8HOBKH 1 BKI110q810Ill9:11: 2 - M e T p 0 B y 10 B 0 .1l 0 p 0 .1l H y 10 n y 3 bl p h

K 0 B y 10 KaMepy, B nB3 OHHH HJl9T H3r'OTOB11E .HHe OTA91lbHhiX CHCT9M II Y3110B 
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9TOA ycTaHOBKH, 3aKOH'i9HO H3rOTOD119HH9 B 9KCII9pH M 9HTa1lbHhiX MaCT9pCKHX X0110.ll

HOA 'iaCTH MeXaHH3M8 paCIUHp9HHSI, KOTOpaSI IIOCTaBn eaa Ha CT9H.ll0Bhi9 HCilhiTaHHSI, 

a ll3Me coopy)!{aeTcH Koprryc KaMephi H rrynbT yrrpaan eHHSI. Cornacoaaao T9XHH'I9CKoe 

3a.llaHH9 Ha Ilp09KTHpOBaHH9 MarHHTa Ha 28-30 Kraycc . 

Eecd>RnhMOBhre HCKpOBbre KaMepbr 

t.B COTPY.llHH'IeCTBe c nBT A H3rOTOB1leBa H HCIIhiT 8H8 aa rryqKe TT -Me30HOB 

CHHXp04la30TpOH.!l C H C T 9 M a II p 0 B 0 11 0 'I H hi X,:. H C K p 0 B hi X K a -

M e p aa nHBHH c aneKTpoaaot!: Bhi'IHC.IlHTenbaot!: M amHBoit E3CM.,-3M. CHcTeMa 

BK1110'i8eT B ceoSI 9 HCKpOBbiX KaMep ( K8)!{.ll8SI H3 K OTOpbiX Il03B0.11SieT H3MepS1Tb 

KOOp.llHH8Thi X H Y HCKphl IIpH IIOMOIUH 11IUIHt!: H3 M8rHHTOCTpHKllHOHHOrO M8TepH8JI8), 

perHCTpHpyiOIUYJO anrrapaTypy, 11HHH10 II9p9.ll8'1H .ll8HHb! X Ha paCCTOHHHe IIOpSI.llK8 1 KM 

H aneKTpOHHYIO Bh!'IHC11HT91lbHYlO M8lUHHY • 

PHc. 80. JTpoi:Jono'lHbie HCKpOBbie KaMepb! tlnll Bccne.aoBaHHR ynpyroro tr-~pacceenHR. 
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Pnc. 91. HMIIynbcHoe paciipe.aeneHne 

IJyqKa., H3Mepessoe c Il•J

MOiabJO 6ecqXHllbMOBbiX .'fC

KpOBbiX K8MBp H8 llHHHJI 

c E3CM-8M. 

n 

15 

I 

I 
10 

5 

II 
N=64 

II 

3.3 3.5 3,7 3,9 4,1 4,3 4,5 4,7 4.9 5,1 

Pnc. 92. HMIIYllbCHoe paciJpe.aenesne 

1T- -Me30HOB1 p8CCeflHHbiX H8 

yron .;? 10 Mpa.a. 

) 

B uengx TruaTenhaoro 'lfCITbiTaHR5l Bce:ii: cHcTeMbi obmo npoBeaeao MeToAir<IecKoe 

oonyqeaue HCKpOBbiX KaMep B ITY<IKe 1T -Me30HOB c RMnynhCOM 4, 7 rae/c. DpR 

8TOM R3Mepgnocb HMITynhCHOe pacrrpeaeneaRe 1T -M930HOB1 paCC9SlHHbiX B BO.llO-

pO.llHOH MHill9HH Ha yron oonbrne 10 Mpaa, "'TO COOTB9TCTByeT rrepeaaHHOMY RMrrynh

cy v-.::t ~ 47 Maa/c. McKp.OBbie KaMepbi cpaoaTbiBanR B cpeaaeM 100 pa3 38 HM

rrynhC ycKOpHTenH. 3¢¢eKTHBHOCTb KaMephl COCTBBnRna 96%, KOnH<I9CTBO 11p0009B 

no cTapoMy TpeKy - 3%. 

Ha pRC. 90 aaeTCSI BHeillHHH BH.ll HCKpOBbiX KaMep, Ha pHC. - 91 - HMITynhCHOe 

pacrrpeaeneaHe ny<IKa, Hcrronh30B9BrnerocH B aKcnepHMeHTe, a aa pHc. 92 - HMrrynhcHoe 
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pacnpeaenean:e rr -Meaoaos, pacceBHHhiX Ha yron () ~- 10 Mpaa B soaopoaaotl: 

Mn:IIIean:. Ha nocneaaero pn:cyHKa BBLlHO, 'ITO B pac:npeaenean:n: n:MeeTcB nn:K ynpy-

roro rr- p -pacceHHHH, ll:acnepCHH IIHKa H ero IIOJ10l!<8HHe T8KH9 )!(8 1 K8K B HMIIYJib-

caoM pacnpeaenemrn nytiKa 71-:...Meaoaos, BKnaa q,oaa cocTaBn.HeT 10-15%. Bcero 

IIpH IIpOB8Ll8HHH HCIIbiTaHHM OOpaooTaHO OKOJIO 100 rbiCH'I rrepBH'IHbiX rr -M930HOB, 

X a p a K T e p H C T H K H C H C T e M hl 

HcKpOBhle KaMephl. PaaMepbi: a) HK-1 :. HK-7 

6) HK-8 - HK-9 

BenH'IHHa aaaopa 8 MM, 

200 X 200 

480 X 480 

2 
MM 1 

2 
MM 1 

-3 2 
Kon:atiecTBO semecTBa no nytiKY B oaaoli KaMepe 1,5 x 10 r/cM • 

TotiHOCTb H3MepeaHH KoopaHHa'~ ±. 0,6 MM, 

HeacpcpeKTHBHOCTb, BKnroqasr rrpc,6on no cTapoMy TpeKy - 10%. 
I 

BpeMB naMSITH .. 1 MKCeK. 

Per:acTp:apyromaR annapaTypa. 

flHHll.ll CBB3H c 3BM. 

Ueaa oTcqeTa 0, 6 MM. 

ITorpeii!HOCTb B onpeaenemm Kc•opanaaT , 
BHOCHMaH annapaTypo:1i 1 < 0,6 MM. 

BpeMB perncTpaurrn onaoro coeibiTH.Il < 120 MKCeK. 

EMKOCTb perHcTpnpyrometl: an mpaTypbi 9 40-paap.llL\HbiX cnoB. 

Pa6otiaB tiacToTa nnann CBBaa 

BpeM.Il nepeaatin oaaoro co6brTB.H 

MaKcHManhaoe tiHcno co6biTH tl:, 
nepeaasaeMbiX B naM.IlTh 3BM sa 
HMIIYJihC YCKOpHT8JI.Il 1 

6 
10 HMn/ceK. 

"'1 MCeK, 

300. 

2.CoaL{aHa H HCIIhlTaHa B nytiKe Y C T a H 0 B K a C II p 0 B 0 Jl 0 'I H bl M H 

K a M e p a M 11 n: ¢ e p p ra: T o B o tl: n a M .H T h ro, aenocpencTBeHHo 

csBaaaHa.ll c aneKTpoHHO-Bbi'IHcnnTenhHOli Maiii:aaoli 63CM-3M. ITonytieHbi npeaBap:a

TenhHbie L{aHHb~e 0 napaMeTpax ycTaHOBKH ( TO'IHO:::Tb "" 0,8 MM 1 acpcpeKTHBHOCTh 

KaMep ""0,95)
1 

KOTOpbie MoryT 6biTb yny'IIII8Hbl, f1onroTOBJI8Hbl H onpo60B8Hbl COOT

B8TCTBY!OIIIH8 nporpaMMbl ):{JIB o6pa6oTKH Tp8KOB, 
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CTpHMepHaH K aMepa B MarHHTHOM rrone 

C03ll8H8 R RCIIb!TaHa llpH MBKCHManbHOH HHT8HCHBHOCTR ycTaHOBKB CO CTpH-

MepHOH KaMepo:il: B MBI'HHTHOM none, 1Ip8llH83H8'I8HH8SI llnSI pei'HCTp8U'H'H MHOI'O'IBCTH'I-

0 
HbiX pacrranoB K -Me3oHa. Bonb lliHe cuRHTHnnstrrHOHHbi e C 'I~T'IHKR, OKPY*BIOm:ae KaMepy, 

II03BOnSIIOT ocymecTBnSITb pa3nH'IHbie Bap'H8HThl 381IYCKa, 0TMeTRM 1 'ITO llO CRX nop 

CTpRMepHbie KaMepbl B MBI'HRT HOM none B <jJH3RqeCK'HX 9KCIIepRM8HTBX He 'HCIIOnb-

30BBnRCb, 

I 1 
YcTaHoBKa roToBa K 9Kc rrnyaTauRH rrpR HHTeHCHBHOCTH 10 rrpoToHoBirrHKJI 

(10
4 

K0 
-Me3oHoB/u:aKn). Y:>Ke B rrpo6ao.lf 9KCIT03RITHH 6hmo 3aper:acTpnpoBaHo 

0 
aecKonbKO penK:ax qeTbipexnyqe BbiX pacrranoB K -Me3oHoB. Ha p:ac. 93 npRBe.aeaa 

0 
¢oTorpa¢:asr 4-nyqeBoro pacrrana K -MeaoaoB .. Ha:a6onee BepoHTHaH cxeMa pacrrana -

0 + - 0 0 + 
K 2 -+ TT TT TT RnR K 2 -+ TT TT- y ( y _, e+ e-), 

0 
PHc. 83. PeaKH!l c ny•Ul!l 4- nyqesoro pscrraaa K L -Me3osa 

B cTpHMep noll KaMepe B Me.rHHTHOM rrone. He.H6onee 
0 

aepoHTHlHI cxeMa pacrraaa: K L -+ 17+ + 1T-+ ( e + e -) + y 
c rrocneay JOiaHM pacrraaoM " + ... f.L + + v 

( H31IOM B OJJHOM H3 TpeKOB), 

KpHoreHHbie pa3pa6oTKH 

J,CymeCTBeHHO peKOHCTpyHpOBBHB K C e H 0 H 0 B a H K a M e p a H CHCTeMa 

ee OXn8}!{Jl9HBSI, 

2. BbmymeHO 38llaHBe Ha rrpoeK"T'H p OB8HH8 "KpROI'9HHb!X CBCT9M IT 5I T H M e T p 0-

B 0 tl: B 0 ll 0 p 0 ll H 0 fl: K a M e p bl 1 <jlaKTR'IeCKH B 06'b(!Me 9CKH3HOI'O npoeKTB 

( p:ac. 94). B npouecce rrpopa 6 oTKB 3anaHHSI ynanocb aaiiTH psrn op:ar:aaanbHhiX 

peiiieHRH, K HBM OTHOC.HTCSI: 

a) CXeMa O:>KH:>KHTenSI BOllOpona, ll03BOJISIIOlll8SI 38ITOJIHHTb KaMepy :>KHUKHM 

BOllOPOllOM., rra.paBOJlOpOllOM, O p Tone:il:TepHeM H HeOBO-BOUOpOJlHhiMH CMeCSIMH; 
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PHc, 94, KpHorennoe X03HIJCTBo 5-MeTpoBo!J )f(HaKoBoaopoanotl KaMepbr. 

5) CXeMa O.lKlOKHTen.H renHH 1 IT03BOn5I.IOillB.SI xnB)!<LlBTb LlO TeMnepaTypb! .lKHLl

Koro renH.SI 150 T MeTanna csepxnposoaHmero c oneHoHaa; 

B) CHCTeMa TerrnoH30n.SIUHlf KBM9pbl 1 npH KOT OpO!i mo5oii BHLl 8B8pHH He MO

.lK9T Bbl3B8Tb lfCll8p9HlfSI 1 npeBbllllBlOmero npOH 3BO.llHT9ITbHOCTb KOMnpeCCJiH., 

KpoMe Toro, snepBbie npopa5oTaH cBepxnpo BO.ll.SimH!i coneHOIILl cTonh 6 onh

wHx pa3M6pOB (BHyTp6HHH!i LlHBMeTp- 6 M 1 none - 40 Krc) (pHC, 95), 

3.Pa3pa6oTBHhl H HCIThlTBHhl C BOLlOPOLlOM LlBB HOB hlX THITa B 0 Ll 0 p 0 Ll B hl X 

M H ill e H e ii: Ll.nHHOM 50 CM C naBCBHOBb!MH OKHB MH H KOHH"!eCKaJI C naBC8HOBb!MH 

H cjJonhrOBb!MH OKHBMH ( pHC, 98), 
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Pnc . 95. 5-MerpoBaH 
conenonae. 

lKHaKOBOaOpOaHBH ITy 3 b!pbKOB8H K8Mep8 B CBep xnpOBOa>Tme·M 

4,BB9/l9Hbl B 9KCIInyaTaiUUO p a 3pa 6oTaHHb!9 B na6 opaToprur 50-n:t'ITpOBb!e C 0 C y Jl bl 

il b IO a p a /lnSI BO/lOpO/la H r enHSI ( pHC, 97) • 

5,3aKOH~eH MOHTa~ MO/l9pHH3HpO Ba HHOro BapHaHTa renHeBon ~aCTH KOM6HHHpOBaHHOro 

B 0 /l 0 p 0 /l H 0 - r e n H e B 0 r 0 0 ~ H ~ H T e n H (o~H/l89TCH yBenn~e

HHe IIp OH3BO/lHTenhHOCTH B 1,6 pa3a), 

5.H a K pH 0 r e H H hl X Y C T a H 0 B K a X B · l866 roily BhliiOnHeHa cneJly

IOID aH pa6oTa: 
3 

a ) IIpOH3B9/l9HO ra3006 p a 3 HOrD BO/lOpO/la - 18000 HM ; 

6) O~H~9HO (nHTpoB): 

BO/l0p0/l8 17166 , 

B T.~. HOpM, H2 69 10, 

B T.~. rrapa H2 1025 6, 

rennsr 5374; 
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Pnc. 98. BoaopoP.HBH MHmeHb c naBcaHo

BbiMH OKH8 MH, 

Pnc. 97. 50-nnrpoBbiil cocya Ob10ape P.nH 

E HP.KOrO BOP.Op0/1.8 H renHH, 

a) noMBMO aToro, ycTaaoaxa npopa6oTana c uen&ro o6cny~aaaag KaMep 

1680 '!aCOB. 

Pa6oTI>I no cuaxpo<ba3oTpoay 

J ,0 C H 0 B H hi e n 0 K a 3 a T e n H p a 6 0 T hi C H H X p 0 <jJ a 3 0 T p o

. a a. B 1966 rony ycxopHTenh paooTan nnH Bhirronae aHH <jJH3H'!ecKHX sxcrrepHMeHTOB 

B TeqeaHe 5246 qacoa. Cpenann HHTeHCHBHOCTb ycxopeaaoro nyqxa paaannac& 

5,3' 10 JO 'ISCTHU B HMllYnbCe, 8 M8KCBM8nhH8H - 1 •10 
11 

'!8CTBil B HMnyn&ce. 

B nyqxax qacTHil OT cnaxpo~aeoTpoaa npoaonHnHC& tpnc. 98) axcno3HilBB 

aa nyehipbKOBbiX xaMepax H aenHcb axcnepHMeHTbi c rrpHMeaeHBeM aneKTpoaaoft 

MeTOJlHKH, 3a 891 '18C 9KCll03:HUHH Ha KC9HOHOBOll: Ka Mepe rrony'leJIO 351400 CH:HMKOBi 

sa KaMepe 3a 105 '18COB 

'149 



c.uenaao 60 000 CHHMKoa; HB o.uaoMeTpoao:l!: rrporraaoao:li KaMepe sa 160 '!acoa -

65500 CHHMKOB. llmr KaMepbl BHJlbCOHa, pa6oTaBIIIefi B 11-M HMIIY1lbCe YCKOpHT91151 1 

6brno Bbr.ueneao 1561 qac Maiii :iHHoro apeMeHH. Pa6oTbi c aneKTpoaaofi arrrrapaTypoll: 

aa ycKopnTene aenHCh B TeqeaHo 3440 qacoa. 

2.K a H a n hl n y q K 0 B 'I 8 C T H n. 

a. Cos.uaHbi HOBbie Kaaanhr BTopii'IHbiX 'IaCTKU: 1T -M930HOa C KMIIynbCOM 4 faa/c, 

rr- -Mesoaoa c HMrrynhcOM 1,16 faa/c n K+-Mesoaoa c HMrrynhcoM 0,75 faa/c. 

6. Bbmonaeabr pa6oTbi no coaepureacTaoaaHHIO BhiCOKoaonhTHolt arrrrapaTypbr cerrapa

Topoa - paspa6oTaao 6annacTHt)e corrpoTHaneaHe aa ±. 600 Ka, peKOHCTpyHpoaaHbi 

BaKyyMHbie aBO.Ubl B 6a1UI8CTHbl9 COIIpOTHBneHHH. 

3. Y C 0 B e p III e H C T B 0 B a H H e C H H X P 0 dJ a 3 0 T p 0 H a. 
a. flpoBe.[(eHbl HCCfle.[(OB8HHSJ H paspa60TIUl:, CB513aHHbl9 C IIp09KTHpoaaHH9M H H3-

I. ITy'IoK rr+, K+-Mesoaoa 
( P:; 6 faa/c) 

II.ITy'IoK aefiTpanhHhiX 
K- Mesoa:oa 

III. CerrapHpoaaa:a:hrfi rry"l:oX 
p, a, rr+H K+-Mesoaoa 

( P = 4 faa/c) 
IV. ITy"l:oK rr- ... Mesoaoa 

( P • 4 T'aa/c) 
V.f1yqoK TT- -M930HOB 

(3,5 faa/c :;P -<S.,7faa/c) 
VI.AHTHIIpOTOHHhi:Ii KaHan, 

aneKTpocT.cerrapannst 
( P :; 3,8 faa/c) 

VII.ITy'IOK 1T- -MeSO HOB 
( P 'S. 5 faa/c) 

VIII.AaTHrrpoTOHHhr:ti: KaHan 
1 

aneKTpO.UHHaM.cerrapanHU· 
( P ~ 5faa/c) 

IX. ITy'IOK 77 - -M930HOB 
(2faa/c 'S_P _< 7faa/c) 

X. ITy'IOK 1T- -M930ROB 
( 2 faa/ c < P < 7 faa/c) 

+- -
XI.ITy'IOK K -Me30HOB 

( P =::; 0, 76 faa/c) 

• KaanpyrronbHbre lf!o-
1 KycHpyiOIIIHe nHHShi 

• Mf1rHHT CIT-40 
• MaraHT CIT-12 
• MarRHT CIT-100 

• 
~ 

' • 
Mara:HT. CIT-57 
MarHHT CIT-94 
3neKTpOCTaTH'I9CKH:l!: 
cerrapaTop • 
MaraHT CIT-4lf 

PJic. 88. CxeMS Ly'lKOB CIIHXpo¢s30TpOH8 nBa Ol1Hl1. 
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PHc. 99. Kanan anH ifiopMHpoBaHHfl ny•uca K+ -Meaosos c HMnynbCOM 0, 75 TaB l e c 
aneKrpocTaTHqecKo# cenapaaHe#. 

rOTOBJieHReM HOBOrO BHmeKTOpa - JIBHefiaoro yCKOpHTensr C meCTKO~ ¢oKyCHpOBKO~ 

aa 20 MsB (pBc. 100). B qacTHOCTH, saBepllleHbi ccnenoBaansr no B br oopy onTH

ManbHO~ reoMeTpHH MOHTBmHO~ CHCT9Mbi KBEi.llpynOJibHbiX JIHH3 )lJI.If TpyooK npe~¢a 

(pnc.lOl), paspaooTaaa MeTonuxa H annapaTypa .nnsr HSMepeausr MarHHTHoro 

ueHTpa KBBilpynOJibHbiX JIBH3 1 BbinOJIH9Hbi TeopeTHqeCK:A:e HCCJie.llOB8HH.If n o p81lH8Jib

HOMY )lBHm9HHIO ycKopeHHbiX '!8CTBil B yCKOpSi!Oli.Je-¢o KyCHpy101I.J9M KaHane, Ha OCHO

B8HHB KOTOpbiX npOH3B9.ll9R pactJ(!T rpa.llH9RTOB K B8.llpynOJ!bHbiX JIHH3 B Kamnoti 

Tpyoxe .npet!'¢a. 

6. BBeneaa B sKcnnyaTaiiHIO cHcTeMa BosoymneHHSI asHMyTaJibHO~ acHMMeTpHH Mar

HHTHoro noJISI cuaxpo¢asoTpoaa, npe.naasaaqeaaaSI .nnSI ynyqllleansr ycnoBHt!' paooTbi 

B p83nH'!HbiX K8H8JI8X BbiB9)l9HHbiX ny'!KOB '!8CTHU OT YCKOpHTensr. 

B. 3aKOH'l9Bbi paoOTbi no peKOBCTPYKilH.H CHCT9Mbi BO.llOOXJ!am.neBHsr BaKyyMBbiX 
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PHc. 100. Pe3os arop nHselisoro ycKopHrenH c EecrKoR 
c/JoKycHpOBIW H sa 20 M s B. 

PHc. 101. K BaapyrronbHBH nHH3a c/JoKycHpyiOl!IeR 
c HcTeMbi nHseRsoro ycKopHrenH sa 

20 MsB. 
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arperaToB, ~To aapsny c npyrHMH MepaMH noaBonHn o no6HTbCH ynyqmeHHH BaKyyMa 

B KaMepe CHHXpOQl8 3 0TpOHa H CHH3HnO npOCTOH Y CKOpHTenH no BHHe BaKyyMHbiX 

arperaToB. 

r. BbiiiOnHeRbl pa60Tbl no MOHTa)l{y H aananKe BaKyy MBbiX CHCTeM Ba 8HTHfipOTOH -

HbiX K8Hanax Ha 5 faB H 3 faB, a TaK)I{e Ha K+ -Me 30HHOM KaHane. 

n. 0Tpa60T8H pe)I{HM T8K H83biBaeMoro 'CT0118" B K p HBOll: MarHHTHOrO nonH CHHXpO

tP830TpOR8 ( pHc. 102). B TaKoM pe)!(HMe ycKopHTen b pa6oTan CBbime 3 000 -q:acoB, 

~TO cymeCTBeHHO ynyqmHnO ycnOBHH BbiBOna BbiCOKOHHT9HCHBHbiX nyqKOB BTOpH~HbiX 

~acTHn H3 ycxopHTenH (nnHTenbHOCTh BhiBona noBen eaa no 300 Mcex) H, cnenoBa-

TenhHO, ycnOBHH npoBeneHHH 9KCnepHMeHTOB C HCKpOBbiMH KaMepaMH H C~(!T~HKaMH, 

e. Pa3pa60T8Hbl H BBeneBbl B 9KCnnyaT8IIHIO: HOB8H CXeMa naT~HKOB IlHKnOB pa3-

MarBHt{HB8HHH, 6y!jJepHbi'tl: 111K8tP TOKOB 1 CX9M8 orpa )l{neBHH TOnt{KOB TOK8 rnaBBbiX 

arperaTOB, peKOHCTpyHpOBaB8 CX9M8 KOHTpOnH 38 CT86HnhHOCTbiO TOKOB arperaTOB 

fiHT8HHH MarHHTa H 11HB3. 

I 

PHc. 102. 0CIIH/Il1orpaMMbi pe)f(HMB 'crona' CHHx po¢a3oTpoea. KpHBbie nanpH-

)f(eHHH (BBepxy) H TOKB (BHH3y) MBrHHTB YCKOpHTenH npH pa60T8 

B HOMHHBObHOM pe)f(HMe CO 
1

CTOOOM 1 B KpHBOit rnaBHOro TOKB. 

£1nHTenbHOCTb 'crona' 0, o ceK. 
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Jla6opaTopHH 

snepHbiX 

npo6JieM 

AnnapaTypa gnH nccnegoaaHRA c aneMeHTapHbiMR qacTRUBMH 

1 .A n n a p a T y p a .n n H H 3 y q e a H H p e .n K H x p a c n a .n o a 

M e 3 o a o a. ilnH aTon uenH a na6opaTopHB co3 .naHa MHorocnonHaH unnHH.l:lpH

'l:ecKaSI HCKpOB851 KBMepa ,l:lH8M9TpOM 40 CM H BbiCOT Ofi 30 CM, KOTOp851 llOM9ll9H8 

a MarHHTHoe none c HanpH)!{9HHOCTbiO .no 10 000 apc Te.n. Me)!{.ny HeKoTopbiMH pa3-

p SI.l:lHb!MH npOM9)!{yTK8MH K8M9pbl llOM9ill8IOTCSI CB HHUOB bl9 KOHBep TOpbi, 009Cll9'1HB8-

IOWH9 a<jJ<jJeKTHBHYIO perHCTp8UHIO raMMa-ny'l:en, HCllYCK89MbiX npH p8.l:lH8UHOHHbiX 

pacna.nax 3apH)!{eHHbi X Me30HOB HnH npH pacna.ne a efiTpanbHbiX nHoHoB. KaMepa 

oxaaTbiBaeT TenecHbi H: yron 6 cTepa.n. OomBi:l: BH.l:l y c TaHoBKB H e~ cxeMa noKa3aHbi 

HB pHC. 103 H 104. 3anyCK K8M9pb! llpOH3BO.l:lHTCH HMIIynbC8MH OT CUHHTHnnHUHOH-

PHc. 103 

06mH!l 
BHa YCTBHdBKH 

C l!HnHHapH

qeCKOfl HCKpo

BOH KBMepoH , 
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7 ~· 

'' 'V;/;:::: ~;/:> 
~?i/ /'/;;///,. 

'~// / ///. ;// •./ 7 
PHc, 104 

CxeMa ycraHOBKH c 
IIHnHHapHqeCKOH 

HCKpOBOH K8Mepoif 

anH Ha6nroaeHHH 

peaKHX MOa p8Cll8-

aa Me30HOB, J-nHH38 1 

:J-sa30pbl HCKpOBOH 

K8Mepbl1 3-ciiHHTHn

nHTOpbi, 4-MHilieHb, 

5-cBHHllOBbiH KOH-

BepTop, 6 -HpMO 

M8rHHT8, 7-cBeTOBO-

abi, 8-r/JOTOyMHO)f(HTe-

nH, 9-aepKana, 10-pe

rHcTpHpyromaH KHHOK8Mepa 

HhiX C'l~T'IHKOB 1 p8CIIOJIOF8HHUX BHYTPH H CHapy)!{H K8M8pbl, 8TH HMIIYJibCbi perH

CTpHpyiOTCH T8K)!{8 CII8UH8JibHO P83p860T8HHhiM TIHTHJIY'l8BbiM OCUHJIJIOrpadJOM C 

-10 
Bp8Mt:lHH:OIM pa3p8III8HH9M 2 • :.0 CeK, 

Paapa6oTaao H naroToBneao aaToMaTH'!ecKoe ycTpoficTBO nnH OT6opa cny'la

ea B KaMepe. A BTOMBT "IIpOCMt TpHB88T" OKOJIO 20 000 CHHMKOB B '!8C, 

8Ta CJIOlKHBH KOMIIJI8KCHESI 9KCII8pHM8HT8JibR8.Sl yCT8ROBK8 IIpOXOUHT HCIIhiTBHHe 

H8 ITY'IK8 M830HOB OT CHHXpOUJ!KJIOTpOH8, 

2.C T p H M e p H hi e K a tv' e p hi, ;jHB'IHT8JibHhiH ycrrex UOCTHrHyT B p83BHTHH 

o'!eHb rrepcrreKTHBHofi MeTonn:cH cTpnMepabrx KaMep. BrrepBbie y.uanoch peannao-

BBTb B I'8JIHH TBKOH p8JKHM,. II )H KOTOpOM IIOJIY'IBIOTCH HpKHe H TOHKH9 CJI8Ubi1 '!8!'0 

paaee He y.UBBBJIOCb .UOCTHI'H1Tb .08)!{8 HB R80H8. Ynanocb RBCTOJibKO IIOBbiCHTb 

HpKOCTb H JIOK8JIH38UHIO cneroB, 'ITO HCKJIIO'l88TCH H806XO.UHMOCTb npHM8H8HHH 

9JI8KTpOHHO-OIITH'l8CKOI'O rrpeo5pa30B8T8JIH, 3To 3H8'IHT8JibHO yrrpomaeT KOHCTpyK-

UHIO YCTBHOBKH. 

f1pOH3B8.U8H rrpo6HhiH 38II {CK CTpRM8pHOH K8M8phi Bh!COKOI'O U8BJI8HRH ( 5 8TM) 1 

HM8IOIII8fi UH8M8Tp pa60'!8H ODJIBCTR 45 CM, 8Ta K8M8pa 6yneT RCIIOJib30B8TbCR 

nnH neTanbHhiX nccnenoaaHHfi :rpouecca yrrpyroro pacceHHRH rrnoaoa aa renHH n Bhi

HCHeHHH B03MO)!{HOCTH IIOJIY'l8BHH H3 9THX OIIhiTOB CB8U8HHli: 0 <flopM<fJaKTOpe IIHOHOB, 
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3, TI 0 n. H p H 3 0 B a H H a H IT p 0 T 0 H H H R M H III e H b Ha OCHOB9 

KpHCT8JIJia n.aHTaH-MarHHeBOI'O HHTpaTa, BBeneHH8H B neil:CTBHe B 1965 rony, HC

llb!T8Ha C oon.ee KOpOTKOBOJIHOBb!M H oon.ee MOUIHbiM B/q I'eHepaTopoM ( i:WHHa BOJI

Hbl ,\ = 4 MM BMecTo paaee npHMeHHBIIIeil:cR ;. = 8 MM). B pe3yn.bTaTe aToro 

non.Hpn3aUHH MHUieHH nosene11a no 60%. B aacToHm•~e BpeMH non.s:IpH30B8HHaH MnmeHb 

n.aoopaTOpHH ITO CBOHM napaMeTp8M He ycTyrraeT 00p83U8M T8K.HX MHUieHefi, HMe

lOUIHXCSl: B npyrHX anepHbiX ueHTpax. Oaa HCITOn.b;3yeTCSl: B Ollb!TaX ITO H3MepeHHIO 

¢aKTopa nerron.s:IpH38UHH B nsoil:HOM pp-pacceRHHH npH aaeprHH npoToHOB 600 Mas 
0 

nn.H yrn.oa pacces:Il!HR oon.biiie 110 • 

B HCTeKmeM rony ycneiiiHO rrposonHn.acb paooT~ B oonacTH nan.bHefiwero ycoBep

UieacTBOBaHHSJ: rrpenn.o:lKeHHOI'O B n.aoopaTOpHH MeTc1na ITOJiyqeHHSl: CBepXHH3KHX TeM

nepaTyp nyTeM pacTBopeHHSJ: He 8 B He 4 
. 11MeeTcs:I oqeab B8:lKHoe nocTH:lKeHHe: ecn.H 

B 1985 rony peKopnHo HH3KOi1: TeMrrepaTypoil:, rron.ytreHHOfi B JlHTI, Sl:BJISl:Jl8Cb 0,055vK, 
0 

TO Tenepb nocTHrHyTa TeMnepaTypa eme B naa pa3a 5on.ee HH3KBR, T,e, 0,025 K. 

3Ta paooTa OT.ll:pb!BaeT rrepcrreKTHBb! KaK nns:I HCCnonOB8HHi1 B OOJI8CTH ¢n3HKH TBep

noro Tena rrpn HH3KHX TeMrrepaTypax, Ta.r;: H B ooracTH rrpHMeHeHHH ee K H3yqeHHIO 

SJ:Bneanil: c qacTHUaMH BbrcoKHx aaeprHil:, Ocooo cneuyeT rro.uqepKHyn., 'ITO npH TaKoM 
0 

MeTo.ue .uocTB:raeTcs:I BbiCoKaH xonononpoH3BOAHTeJJbHOCTb npH TeMrrepaType 0,1 K. 

PaooThi B aanpasneHHH nonyqeHHR see oon.ee HH:JKHX TeMnepaTyp rrponon:lKaiOTCR. 
0 

3To Ba:lKHO noToMy, <rTO npu T = 0,01 K B03HHKae" B03MO:lKHOCTb rrons:IpH30B8Tb y:lKe 

He BO.llOpon B COeAHHeHHRX C npyrHMH RnpaMH, HO 'IHCThlil: B0.1l0p0.1l. 

4, ll n. 51 0 IT p e n e n e H H R K 0 0 p fJ. H I: a T T p e K 0 B 'C[8CTHU B 

HCKpOBOH KaMepe npeJJ.nO:lK9H HOBb!H MeTon. Oa OCHOBaH Ha perHCTpanHH rrpoeKUHH 

ncKpbi cnoeM H3 aneKTpo¢oTorpa¢HtrecKoro MaTepHt.na ( cenea, cenea-Tennyp), aaae

ceHRbiM Ha oapaoaH. 11H¢opM8lllHI C'C[HTb!B89TCSl: CITeiiHBJibHbiM CT8TH'C[eCKHM .UaT'l:HKOM 

n rrepe.uaeTcR aa C'I~THo-peiiiaromee ycTpoil:cTBO ( p :rc, 106). 

AnnapaTypa nnH Bnepao-cneKTpocKorrHqecKHX HccnenoBaaHa 

1, M a c c - .c e n a p a T o p. Jlonon.:lKaroTCR pa6c Tbr no C03.1l8RHIO B oTnene SJ:.Uep

aoil: cneKTpocKoiTHH H panuoxHMHH 5onbiiioro Macc-cenapaTopa panHoaKTHBHhlX H3o

Tonoa aa 6a3e MarHHTa c nHaMeTpoM rronrocos OKano 1 MeTpa. 3aseprueao ooopy.uo

BBHHe naoopaTOpHH1 YCT8HOBJieH MarHHT H BeneTC~ IlpOeKTHpOBaHHe H H3I'OTOBJieRHe 

y3n.OB rrpH6opa. 

2.f a M M a - C IT e K T p 0 M e T p C I' e p M 8 H H e B bl M n e T e K T 0-

p 0 M, HMeiOUIHM pa3pellieHHe 3,6 K9B, CKOHCTpyHpOBaH H ycrreiiiRO HCITOJib3yeTCSl: B 

OITb!Tax, 3Ta T9XHHK8 Terrepb OCBOeHa, H ynyqUic~HHe pa3peUieHHR JIHMHTHpyeTCR 

K8'C[9CTBOM HCITOn.b3yeMOI'O repMaHHR, 
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4 PHc. 105 

YcraHOBKB anH nony
qeHHH CBepXHH3KHX 
TeMIIeparyp IIyTeM 
pB.CTBOpeHHH renHH-3 
B renHH-4. Cra)f(ep 
~.A.TarHpoB8 roro
BHT B.IIIIB.pB.Typy K 
8KCIIepHMeHTy. 

PHc. 106 ~ 

CxeMB. ycraeoBKH anH 
onpeaeneHHH KoopaHHBT 
TpeKOB qB.CTHII B HCKpO
BOil KB.Mepe. 

npHHQHDH8nbH8tl CX&M8 fCT8fiOBKII. J-MeT&nnH'18CXHA UHnHH.Qpj 2-anexTpo¢loTO

rpa4laqecxHft cnoA; 3- 38pH.D.J oe ycTpOftCTBOj 4-H3M&pHT&nbHbJA SOH.D.; 5-HCK

poBAR KS.Mepa; 6- ODTH'I&CXJ.R nHH38i 7-HCKpa B X8M&pe; 8-H306pa>K8HH8 

HCKpbl H8 DOB&pXHOCTH UHnBHllp8i 9-DOB8pXHOCTHblft 38pRD.; JQ-noT&HUH8nbH8R 

RM8. 

U,8 
500 

I 
a 

200 '--_.1._---'----'--~ 't 
0 2 J 4 fO"bM. 

u.s 
3 

2 

1 
0 ~----~---~-__; 

-f 

-2 
u.s 

2 

1 

6 

0 ~------------ ~ 
-I 

-2 

OcsoBH&Ie napat.teTpbl, xapaxTepaayJOt!He pa6oTy ycTB.HOBKH. a)~pwa noTeH
uxanbaoA S1Mbl

1 
perHCTpHpy&M8R J1HH8'.tH'18CKHM llBT'IHXOMf 1 - nRH&AHblA 

paaMep OOT&HUHBnbHOA RMbl B nnocXC CTH R306p8lK8KRR HCKpbl. ey) - CHrHan 

OT CT8TH'18CKOrO ll8T'IHK8, COOTB&TCTI YIOIDRA DOT8HUH8nbHOA RMe. nyHXTHp...: 

HblMH nHHHHMH yK838H ypoBeHb WyMO B. B) - HNOynbC, Bblp868TblBaeNhll TpHr-

repoM. 

159 



'I 

YlacTHTyToM B lle6peuea e ( BHP) no noroaopeHHocTH c OYI5Uf paapa6o'taH 

KOMllJieKC aneKTpOHHbiX cxeM ( pHC, 107) llml pa60Tbl C repMaHHeBblMH )l9T9KTOpa-

MH, KOTOphle C ycneXOM HCnO n b30BanHCb B COBMeCTHhlX HCCne)lOBaHHHX Ha CHHXpO-

UHKnOTpOHe, 

3,P a 3 p a 6 0 T a H B H 3 r 0 T 0 B n e H a H T H K 0 M IT T 0 H 0 B C K H ~ 

C IT e K T p 0 M e. T p (pHC, 108) C Heo6XOllHMO~ aneKTpOHHOA annapaTypoA. npH-

6op no3BOnHT )leTaJJbHO HCCne llOBaTb raMMa-cneKTpbl pallHOaKTHBHbiX aneM9HTOB. 

A a T o M a T H 3 a u H H 

B 1966 rony B naoopaTo pHB HnepHbiX npo6neM MHoro cnenaHo no aBTOMaTH

aauHH 3KCrrepHM9HTOB H o6pa6oTKe peayn&TaTOB, 

fnaBHblM aarrpaaneHHeM pa60T 3)l9Cb 6binO C03)laHH9 H3MepBTen&-HOrO ll9HTpa 

na6opaTopHH. OcaoaoA aToro neHTpa HBnHeTcH aneKTpOHHO-BbrqHcnaTen&HaH Ma

lliHHa .,.MHHCK-22" H CHB3aHHbi9 C H9l0 rpyrrrra MHOI'OMepHbiX aaanH3aTOpOB 1lleACTBY-

Pnc. 107. KoMrmeKc aneKrpoHHbiX 6noKoB anH pa6oTbi c repMBHHBBbiMH aerex
ropBMH, pa3pa6orallHbiMH HHCTHTyToM B Jle6peuene ( BHP). 
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IOIDHX KaK B pe)KHMe asanH3B HMrrynbCOB, TBK R B p e)KHMe H8KOIIn9HlH! HHtPOpMBUHH) 

H H9CKOnbKO rpyiiii rronyaBTOM8TH'I9CKRX ycTpO~CTB, rrpenH83H8'19HHblX nnB o6pa60TKH 

tPHnbMOBO!i HHtPOpM8UHH, IIonyqaeMO ~ OT pasnH'IHbiX :3KCII9pHM9HT8nhHbiX yCT8HOBOK 1 

pa60T8IOIDHX HB IIY'IKBX CHHXpOUHKnOTpOHa. 

Cpe}:(H pa6oT rro aBTOMaTHsanHH n Bnepao~ anHoaneKTpOHHKe, BbmonaeHHbiX 

B na6opaTOpHR B CBB3H C C03}:(8HH9M H3MepHTenb.HOrO U9HTpa, HBH6onee B8)1(Hb!MH 

smmiiOTCB cnenyromHe. 

J.P a 3 p a 6 0 T K a C X e M, C03AaHHe aeo6xo nHMoro KOMIIneKCB aneKTpOHHOA 

anrrapaTypbl H BBO}:( B aKcnnyaTaUHIO ( COaM9 CTHO nB T A) rro CHCT9Me c IIpBMOA 

H o6paTHOA CBSI3biO C aneKTpOHHO-Bbl"IHCnHTenbHO .~ MBIDHHOt!: "MHHCK-22"' rpyiiiibl 

IIonyBBTOMBTOB nmi o6pa60TKH CHHMKOB C IIY3b!pb KOBb!X K8Mep. 

Becb KoMrrneKc yKa3aHHbiX ycTpot!:cTB nepe}:(ae TcH nnH aKcnnyaTanHH H TeXHH

qecKoro o6cny)KHB8HHSI B flBTA. 

PHC. 108. 06mHtt BHI( BHTHKOMIITOHOBCKOrO CIIeKTpOMeTpB. 
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•• 

2.M H 0 r 0 M e p H bi H a H 1 1I H 3 a T 0 p BB9.09H B CHCTeManrqeCKylO 8KCIIJIY

aTaUHIO .OJISI 8KCII9pHM9HTOB, HpOBO.OHMbiX Ha CHHXpOUHKJIOTpOHe. 8TO IIepBbiti H3 

8HaJIH38TOpOB, BXO.OSiillHX B KOMIIJI9KT H3M9pHT9JihHOrO ll9HTpa. 

3, 3 a K 0 H 'i e H a p a 3 p a 6 0 T K a H H 3 r 0 T 0 B 1I e H H e H e

C K 0 1I h K 1'1 X II 0 1I y a E T 0 M a T 0 B .llJISI o6pa60TKH CHHMKOB C HCKpOBbiX 

KaMep, IIpH60p y.no6eH B 8KCIIJiyaTaUHH 1'1 IT03EOJIH9T E H9CKOJihKO pa3 yCKOpliTh o6pa6oTKy 

MaTepHana. qaCTh ITpH60pOB 6ya:eT ITepe,oaHa B HHCTHTYTbi qccp ,llJISI HCIIOJih30BaHHH 

B COEMeCTHbiX pa6oTaX ITO HYKl. OH-HyKJIOHHOMy paCC9HHHlO, 

4.Y C T p 0 M C T E 0 .ll 1I 9: B bi B 0 .ll a H H <fJ 0 p M a II H H C IIpOBOJIO"!HbiX 

HCKpOEbiX KaMep Ha HaKOIIHT91IbHyro CHCTeMy aHaJIH3aTOpa C03.ll8HO E na6opaTopHH 

H IIpOXO,llHT aana.nKy, 8Ta pa3pa60TKa Be,ll9TCSI B CBSI3H C COopy)K9HH9M E na6o

paTOpHH 6oJihillOro HCKpOBOro CII9KTpOMeTpa .llJISI HCIIOJih30BaHHSI Ha YCKOpHTene 

70 raa B CepiTyxoae. llnH o6pa6oTKH <fJHJihMOBO:ti Ha<fJopMaUHH OT nnacTHH'iaTbiX 

HCKpOBhlX KaMep TOrO )K9 CIT9KTpOM9Tpa pa3pa6oTaHa T9JI9BH3HOHHaSI qacTh aBTO

MaTa a:a 91I9KTpOHH0-1IY'i9EOM Tpy6Ke. 

5,P a 3 p a 6 0 T a H a H E W II y ill e H a C e p H Sl C T a H .0 a p T H hl X 

6 JI 0 K 0 B 9JI9KTpOHHO:ll aiiiTapaTypbl (oKOJIO 100 illT,) H8 TpaH3HCTOpax .llJISI 

<fJH3H"'9CKHX 8KCIIepHM9HTOB a:a <:HHXpOUHKJIOTpoRe, BKJIJO"!aJOmaH CX9Mbi COBITa.OeHHH H 

aHTHCOBIIa,lleHH:ll, ,llHCKpHMHHaTOpbi, YCHJIHT9JIH, CM9CHT91IH 1 nHH9fiHbi9 "BopoTa," 

pa3MRO)KHTenH HMIIYJihCQB H T,II, 

6. f e H e p a T 0 p II y 'i K ll C B e T 0 B bi X H a H 0 C e K y H .ll H bl X 

H M IT y n h c o .B. Co3.oaa: re '!epaTop cBeTOBbrx aaaoceKyH.llHbiX HMITynhcoB, c rro

Momhro KOTOporo MO)KHO npaKTH"'9CKH IIOJIHOCThro MO.ll91IHpOBaTh ycJIOBHSI pa60Tbi 

CUHHTHJIJIHUHOHHbiX H 'iepeHKOECKHX C'i~T"'HKOB, Ha IIY'iKaX Jiro6biX YCKOpHTenefi. 

feaepaTOp MO)K9T Bbipa6aTbiBaTh UyrH ( MO.ll91IHpyromHe HMIIY1IhCbi HRT9HCH13HOCTH 

yCKOpHTe1IS1) C "'BCTOTOH 1-100 l'lli .OJIHT9JibROCTh nyra MO>KeT H3MeRHThCH OT 3 MKCeK 

.00 3 MeeK, qaCTOTa aanonReHI!SI uyra ("'TO COOTB9TCTByeT HHTeHCHBHOCTH ycK0-

5 
PHTenH) MO)KeT H3MeHHTbCH or 10 no 150 Mrru ( T.e. HHTeacEBHOCTH ... IO -

1 10 qacTHn/ceK), B reaepaT~pe npe.nyc~oTpeaa E03MO>KROCTh H3MeaeaHH KonHqecTsa 

CEeTa BO BCIIbiillKe, 'iTO IT03BOJISI9T MO.ll9JIHpOBaTb pa3.1IH"'H09 8H9prOBbi.ll9JI9HHe B 

C'i~T'iHKax. 

7. 11 C C n e n 0 B a H H e r El M M a - C II e K T p 0 B H 3 0 T 0 IT 0 B C 

M a C C 0 B bi M 'i H C n 0 ~~ 175 < A < 195 II p H II 0 M 0 m H y C T a-

H 0 B K H H a n H H H H C 8 n e K T p 0 H H 0 a B hl 'i H C 1I H T e 1I h-

HO:ll M8illHHbi 'M H a C K -22*. B OTnene H.llepHOH CIT9KTpOCKOIIHH COB-
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M9CTHO C flH4> H flBTA ocymecTB1I9H 9KCnepHM9HT no H3MepeHI'UO I'8MM8-Cf(9KTpOB 

p8UR08KTHBHbiX R30TOTIOB C H9TIOCp9.llCTB9HHbiM RC:l01Ih30B8HH9M Bblt;!HC1IRT91IhHOft 

MaiiiHHhr ,MnacK-22". TaKaH nocTaHOBKa onhrTa no 3BO.nHeT nonyqaTh II o6pa6aTbr

B8Th peay.nhT8Tbr B rrpouecce JiaMepeHRfi. 

CxeMa aKcnepRMeHTa BKnro-qaeT nonynposoua:~KOBbrfi repMaHJieBhrfi ueTeKTop 

OO'h9MOM 5 cM
3

, CT80liJIH31IpOB8HHblH cneKTpoMeTpH'I8CKIIti: Tp8KT 1 1IHHRIO nepeuaqn, 

KOURpOBIIIRK Ha 4096 K8H81IOB, oy<flepe:oe M03Y 1 3BM "'MHHCK-22" II OCUH1I1IOI'pa<fl 

CO CB8TOBbiM KapaHll8IIIOM 1 pa3p800T8HHblH B flH4>, 

CRcTeMa nosaonHeT: 

a. HaKannnBaTb raMMa-cneKTp Rccn;uyeMorc· naoTona e:a M03Y ( npli aToM 

3BM "MmicK-22° cao6oue:a). 

6. C6paCbiB8Tb rrony-qeHHhrii: cneKTp B M03Y "Mne:cK-22". 

a. I1pn noMomR crreunanbe:oii: nporpaMMbl UnH , Mne:cK -22" H cBeToBoro Ka

paauaiiia ocymecTBnSITb BbiBOll moooro yqacTKa cne:<:Tpa aa ocuJinnorpa¢, naMepHTb 

nnomaun non nrrKaMH c Bbi'lHTaHHeM ¢oe:a, npn aToM nporpaMMa npeuycMaTpHBaeT 

8BTOM8TH'l8CKYIO HHTepnonHUF!IO tPOHa no 009 CTOpOHbl I1HK8 ITO 38ll8HHOMY qrrcny 

Kaaanoa. 

r. Be:ocHTb ncnpaBneHHSI a cneKTp .nnSI Tex cae:a.noB, rue nporraornen SIBHbrii: 

c6ofi npn rrepeuaqe nnn HaKonnee:nn naHHhrx. 

u. PeaynhTBThi o6pa6oTKH MoryT BbiBOUHTbCSI aa uH¢poneqaTh 1-' aanrrcbrBaThcSI 

Ha M8I'HHTHYIO 1I9HTY llJ151 ll81IhH9ii:IIIefi oopaOOTKR. 

PAEOTH B OEflACTH YCKOPHTEnEA 

I1po6neMa C03ll8HRSI penSITHBHCTCKOI'O UHB1IOTPOH8 (Pll) 

"MeaoHHOii: ¢a6pHKH" aa 700 MaB aa 6aae CHHxpourrKnoTpoaa 

fla6opaTopnH Hnepahlx npooneM. 

I .B cooTBeTCTBHH c peiiieHReM XVII ceccRH Yqeaor o coBeTa OH.HH rpyrrrra yqeHbiX 

na6opaTOpHR npOll01I)!{81I8 COBM9CTHO C npoeKTHbl~[R HHCTF!TYT8MH pa3pa6aThiB8Tb 

pa6oqHe qepTe)!{H ycKopnTenH Pll. B ncTeKIIIeM rony OhmH rrpaKTRqecKH aaBepn.eabr 

paoo'Uie qepTe)!{H ae:epreTrrqecKoro Koprryca n qepTE )!{F! HeKoTophrx Kpyne:oraoapHTHhiX 

yanoB caMOI'O ycKOpF!T81I51, 

B 1966 rouy Bblnonaes 6onbwofi o6'heM Teop3TnqecKnx paooT n pacq~Toa no 

npo6neMaM BbiBona nyqKa, npocTpaacTaeaaoro aapHcta rr up. Hay-qanHch Ha ueti:cTBy

romeii: M0ll91IH yCKOpF!T91I51 npo6neMbl CJ19)!{9HHSI 38 ITY'l:KOM ycKopeHHbiX 'l8CTHII. 

Paapa6oTae:o no.npo6aoe aauaa:ae aa npoeKTrrpoaaHHo TpaKTOB BTOPH'lHbiX nyqKoB PU. 
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2.C 0 3 A a H a a n e K T p 0 H H a B M 0 A e n b - aaanor YCKOPRTenH Pll, 

rrpeAHa3aaqeHH85l AnH OTpaOOTIUI IIpo6neM BbiBOAa IlytiKa R RayqeHHH IIOB9J(9HH.sJ 

rryqKa yCKOp9HHblX qaCTHU IIpH OO.nhUIHX MOTHOCTHX OO'b9MHOrO aapH.na, 3Ta KOMII

neKCH8H ycTaaoaxa (puc. 109} , rrpe.ncTaBnHIOll!aH co6ofi ycKopHTenb c .nuaMeTpoM 

Kpatiaefi OpOHTbl 6onee .llBYX M 9 TpOB1 OCHameHa COOTBeTCTBYIOll!HMH MarHRTHOfi (Ka

TYliiKH aoa6y)KA9HHB}, aaxyyMHotl:, BbiCOKoqacToTaofi u .npyruMR cHcTeMaMH. Oaa 

HM99T BH9liiHHfi CRnbHOTOqgbifi ( .llO 300 Ma) RH)I(9KTOp aneKTpOHOB1 paOOTbl IIO C03-

.[l8HHIO KOTOporo TaK)Ke 3aBeplll9 Hbl B 1966 ro.ny. 3To oqeHh TOHKHfi H TOqHbifi IIpR

OOp c HH3KHM aaaqeaHeM Mar auTaoro rronH (nopHAKa 15 apcTeA). Bc.sJ Mo.nenh 

HaroToBneaa ;aa aeMarHHTHbiX M aTepuanoB. Ha aetl: MO)KHO Hccne.noaaTb paanuqHbie 

CHCT9Mbl 'Me30HHbiX ¢a6pHK' H H9KOTOpbiX .npyrHX CHnhHOTOqHbJX yCKOpHTenefi, CHC

T9Mbi BbiBo..n:a nyqKa, pemaTh rrpo6neMbi o6'heMao.ro aapHAa, paanuqahre aonpocbr 

BHemaetl: lfH)KeKUHH H T,II, 

PHc. 109. 06mnR BHa aneKTpossoR Moaenn - aHBJiora ycxvpJITenH Pll. 

164 



PHc.IIO. CIIeaHe.nbHB.H Bbi''lHCnHrenbHB.H MB

mHHe., IIpeaH8.3H8.~eHH8.H anH rap

MOHH~eCKOrO 8.H8.liH38. MB.rHHTHblX 

IIOneR UHKnH~eCKHX YCKOpHTenei! • 

PHc.111.06mHi! BHa Haepnoro Me.rHHTo

Merpe.. ' 

3.C 0 3 ~ a H p H ~ n p H 6 0 p 0 B 

• 

~lUI npe itH3HOHHbiX H3MepeHHft MarHHT-

HbiX noneft paanH'IHOti Koa<f>uypallHH. Bae]:leaa B J:~e ticTBHe cnenHanHaHpoaaaaaH Bbi-

'IHCliHT9llbH8H M8IIIHH8, npe]:IH83H8'!9HHB.H LlliH rapM HH'I9CKOrO 8H8liH38 83HMYT8llb

HbiX pacnpe.Lienena MarHHTHbiX none a UHKliH'!eCKHX y c KopHTenelt ~ P1f9· 110 J, paapa6oTaH 

HJl9pHblti MarHHTOM9Tp LlliH H3MepeHHH noneti LIO 24 K a H 8BTOM8TH'I9CKHti 8119KTpORHO

C'I~THb!lt '!8CTOTOMep LlliH H]:lepHbiX M:lrHHTOM.9TpOB ( pHC. 111); pa3pa60T8Hbi H H3-
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roTosneHbi MarHHToMeTphr, nc3Bonsnomne R3MepSITb a6comoTHYID senRt:IRHY nonH B 

JU18n830H9 MBnbiX nonefi ( 5-21)0 9pCT9.[1) C TOt:IHOCTblO .[10 0, 1%, 

3Ta annapaTypa rronyqnn'l. oqeab BbiCOKYID oueHKy cneunanHcToB, B aacToHmee 

speMSI 3anycKaeTcSI B npoR3B•).[ICTBo B U3Me 011.HH cepng TaKHX npn6opos anSI 

p83niit:IHbiX HHCTHTYTOB no t:I9JTemaM n.Hfl. 

flOBbillleHH9 arbdJeKTHI·HOCTH HCllOnh30B8HH51 CHHXQOllHKnOTQOHa 

H MOt:~epHH~18llHH HeKOTOpb!X ero y3nOB 

B 1966 roay CHHX.pOIUiKHOTpOH paooTan C HHT9HCHBHOCTblO BHyTpeaaero rryq

Ka 2, 2-2,3 MKB H no TOKY nc -npemaeMy yaepmHB8Jt MHpOBOe nepB9HCTBO cpeaH 

rroao6HbiX paooTaiDmHx ycKopnrenefi aa aaeprRIO 6onee 300 Mas. floKa3aTenH pa

ooThl CHHXpOUHKJtOTpOH8 npHBE.[l9Hhl B Ta6nHU9, 

floKa3aTenH pa60Tbl C~HXpOUFIKnOTpOH8 n.Hfl C 1 SlHBapg 

no 31 aeKaopSI 1966 roaa 

3annaRHpOB8HH09 Bp9MSI pa60Tbl 

B TOM t:IHcne: 

I. BpeMSI pa6oThi aa aKcnepH:--ieaTanbHhre 

HCCneaoBBHHSI ITO tPH3HK9 

2. BpeMSI pa60Tbi no noBbilllet:HIO a¢¢eKTHB

HOCTH ycKOpHTenSI 

3, 3aTp8Tbl Bp9M9HH H8 noarc•TOBKy K pa6oTe 

¢H3Ht:IecKofi annapaTypbi H aa TexaonorH

qecKyro noaroToBKy ycKopHTeng 

4, 3KCITnyaT8UHOHHbl9 npOCTOI: 

Y:acbr 

5213 

478 

638 

44 

% 

82 

7,5 

10 

0,5 

B ncTeKmeM roay ohmH Bbmonaeahl cneayromHe pa6oTbi no cosepmeacTBOBa

HHIO yCKOpHTenSI H nOBbiiii9HHlO 9tPtP9KTHBHOCTH ero paoOTbi. 

l.OcymeCTBJt9H pemHM HaKOITne:IHSJ nyqK.a t:I8CTHI1 B CHHXpOUHKnOTpOH9 HB KpafiHHX 

opoHTax H 3aopoc aaKonneaaoro nyqKa aa MHmeHb nocpeacTBOM B03oymaeHHSI pa

ananbHbiX KoneoaaHfi rrepeMeHHhiM MarHl!THbiM noneM. 4Hcno aaKannHBaeMbiX qac

THU B03p8CT89T nHH9fiHO B Te~eHH9 15 UHKnOB H .[IOCTHraeT H8Cbllll9HHH ITpH 30 UHK-

nax. flpH 9TOM HHT9HCHBHOCTh HBKOnneHHOrO ITyt:IK8. B 12 pa3 npeBbllll89T HHTeH-

1:& 
CHBHOCTb O.[IHHOt:IHOrO HMITynb~a H COCTaBnSieT 2•10 rrpoTfHMn, 11crronb30B8HH9 

CHHXpOUHKnOTpOH8 npH paOOT3 ero B pemHMe H8KOITn9HHSI rryqKa n03BOnSieT cy-

III9CTB9Wl0 ITOBbiCHTb 9tPtP9KTHBHDCTb paOOTb! pa3nHt:IHbiX TpeKOBbiX K8M9p, 
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2.0cymecTBJI9H nepeBOll BbiCOKoqaCTOTHOI'O reaepaTOp3. Ha COBp9M9HHbi9 M01llHbi9 JI8M

nhi, HapSillY C STRM Obin.H paapaOOT8Hbi 1 R3I'OTOBJI9Hbl R ycTaHOBJI9Hbl HOBbie IIpOXOll-

Hbi9 R30JISIT0pbl qmnepa CBSI3.H reaepaTopa C p930HHHCHOfi CRCT9MOfi R3 HOBOI'O Ma

Tep.Hana ( c:a:Tanna), o6nanaromero ny"iiiiHMR BbrcoKoqacTOTHhiMH H MexaHnqecKRMH 

xapaKTepncTHKaMH no cpaeHeHRIO c paaee ncnonh~loBaBIIIRMC.SI cTeaTHTOM, BBenea 

B ll9l1CTBH9 HOBblfil 6onee MOIIlHbifi MaH.HnynsrTOp llJI!l reaepaTopa, 8TH MeTonpR.SITH.SI 

cnoco6CTByiOT nOBbllii9HHIO Halle:lKHOCTH ll9fiCTBR.SI B, q, CHCT9Mbl yCKOpHT9JI.Sl 1 ynyq-

IIIaiOT ee 8KCnnyaT8UHOHHbl9 xapaKTepRCTHKR, 

3,B CB.SI3H C nporpaMMOfi HCCJI9llOB8HHfi no 'llaJihH9:lfllleMy nOBbiiii9HRIO TOKa BHyTpeH

Hero rryqKa CRHXpOUHKJIOTpoBa B na6opaTOpHR H3I'O'~OBJI9H H HaJI8:lKHBaeTC.SI B,q, re

HepaTop C MOIIIHOCTbi01 B qeTbipe paaa Ilp9BbiiiiaiOI!l9ti MOIIIHOCTb CYIII9CTBYIOIII9I'O I 

R C03lla9TC.SI COOTB9TCTBYIOIIlli:lf 9My MaHRilyJI.SITOp, 

4, TpaKT Mro-MeaoHoB rrpopa5oTan B 1966 rosy Ha 1pnanqecKHt!: aKcnepnMeBT 6onee 

1000 qaCOB, nnsr yeennqeHHH a¢¢eKTRBHOCTH ero HCIIOJib30BaHH.SI, a TaKJKS llJISI IlO

CTaHOBKH OnbiTOB, Tpe6yiOIIIHX 0"19Hh Manoro ¢0Hlt1 B TeKyiiieM I'O):(y pa3pa6oTaH 

npoeKT C03llaBH.SI BTOpOrO HarrpaBJI8HH.SI ITy"':Ka M930HOB OT TpaKTa H B960JihiiiOfi 

na5opaTopnH aa aaiiiHTBo:lf llBYXMeTpoBofi CTeHo:lf (r:Hc. 112). Ha TpaKTe BbrnonHeHbi 

Ba:lKHbi9 M9TOllHqeCKH9 RCCll9llOB8HRH) noKa3aBIIIHe B03MO:lKHOCTb rrepella"'H nyqKa Me-

30HOB C coxpaH9HH9M 60JibiiiOrO rrpOU9HT8 HHT9HCRBHOCTH (AO 70%) B ycnOBH.SIX1 

KOrlla M9:lKllY OTll9JlbHbiMH rpyrrnaMH ¢oKyCHpyiOIIIHX JIHH3 RM9IOTC.SI 60JibiUHe pa3pb1Bbl 

(3-5 MeTpoe), TaKasr nepeaaqa ocymecTensreTcsr nH6o OllHHM, nn6o llBYM.SI ay6ne-

TaMM JIHH3, 

6.PaCC"'HT8H rrpoTOHHhifi TpaKT llJIR npOB9ll9HRR Ha H9.111 OHKOJIOrRqecKRX RCCJI9llOBaiD!lt., 

J1arOTOBJI9HH9 o5opyllOB8HRR llJIR KaHana ( JIHH3bl 1 nOBOpOTHbi9 Mar'ID!Tbl 1 KOJIJIRM8TOpbl 1 

CIT9UH8JibHb!9 Kp9CJ18 H np.) H8XO):(HTCR B CTa):(F:H 38B9plli8HH.SI, TiocTp08Hbi H 

nepeo6opynoeaHbi na5opaTopHbie rroMemeHH5l: 1 rrpenF aaaa"':eHHhre nnsr neqeaug 5onb

HbiX MeToAaMH nyqeeofi TeparrHH, CxeMa TpaKTa H na5opaTopHH naaa aa pnc. 113, 

Pa3pa6oTKa annapaTyphr SnH HccnesoaaiH~ aa ycKopHTene 

7V l'aa B Ceprryxoae 

l,M H 0 r 0 K y 6 0 B a R :lK H Jl K 0 B 0 ll 0 p 0 Jl H a R K a M e p a, 0JlHOt!: 

na rpaHllH03HhiX aKcnepnMeHTanaHbiX ycTaaoeoK, pa:lpa5aTbiBaeMol!: B Ol1.Hl1 n npen

HaaaaqaeMot!: llJIR pa6oT H8 ITY"iK8X qacTRU C 8H9pl'RRMH llO 70 rae OT rrpOTOHHOro 

CHHXpOTpOHa B r,CeprryXOBe, RBJIR9TC5l: MHOroKy50E85l: (60 MS) :lKHJlKOBOAOPOllHaB 
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PHc. 113. CxeMa rpaKTB anH OHKonor H<JecKHX HccneaoBaHHit. 
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rry3bipbKOBaH KaMepa B MarHHTEOM none •. B CBH3H c aTHM B 1966 rony obmo paa

pa6oTaHo H COCT8BJI8HO ¢H3HKO-T8XHHqeCK08 o60CHOB8HH8 llp08KT8 YK838HHOH K8-

M8pb!, B aeM uaao noupo6aoe o5ocaoBaarre aeo6xouHMOCTH coopy)KeHHH TaKofi ycTa

HOBKH Jl.IIH npOB8Jl8HHH 60JiblliOH rrporpaMMbi ¢yHJl8M8HT8JibHbiX HCCJI8}lOB8HHfi no qlH-

3HK8 qacTHI! BbiCOKHX aaeprnfi H<l 70 faB ycKopHTene. PaccMoTpeHbi BapHaHTbi aKcne-

pHM8HTOB C TBKOfi K8M8pOfi HB rryqKBX H8fiTpRHO H rryqKaX 38pS1)1{8HHb!X qaCTRU 

( ITpOTOHbi 1 K80Hbl H T ,IT,), LlaHbl rrporpaMMbl Oflb!TOB B YCJIOBHHX 381TOJIH8HHSI K8M8pb! 

)KHJlKHM BouopouoM H )KHJlKRM ue fiTepneM, PaccMoTpeaa B03MO)KHOCTb pa6oTbi KaMepbr 

B ycnoBHSIX IIOBb!lli8HHOfi acjJcjJeKT fBHOCTH }l8T8KTHpOB8HH5I raMM8-R3JiyqeHHSI OT pac-

IT8JlOB qaCTRI! H\~•il• 

Co3uaane MHoroKy6oBofi )Kl!JlKOBOJlopouaofi KaMepbi ( o6m:rrfi BH.Q ee rrpencTaBnea 

HB pHC, 114) 5IBJI5!8TC5! oqeab CJIO)KHOfi, TPYilHOH H OTB8TCTB8HHOH HayqHO-T8XHH

qeCKOH 3auaqeti:. B aeti: coqeTaoTcSI 6onbruoe Kon:rrqecTBo B38HMHOnpoTHBopeq!fBhiX 

Tpe60B8HifH H YCJIOBHti:: 60JibiiiHe pa3M8pb! ycTaHOBKH ( JlH8M8Tp 8 M8TpOB1 Bb!COTa 

J2 M8TpOB) C BbiCOKHMU ToqHQC':SIMH H3rOTOBJI8HU5! B8)KH8il:IIUI:X ee Y3JIOBf CB8pXHH3-

Kif8 TeMrrepaTypbi c BbiCOKOHHTE HCH-BHb!MH MarHHTHbiMR no.II5IMH; orpOMHbie oo'b8Mbi 

)KHJlKOrO BOilOPOil8 B KaMepe H 6onblliH8 9JI8KTpHqecKH8 MOIUHOCTR1 38IT8C8HHbl8 B 

o6MOTK8X MBrHHTa; H806XOJlHM)CTb lTOJiyqaTb Ha cPOTOll.II8HK8 HCTHHHyiD K8pTHHy 

guepHbiX co6hiTHtl: c orpoMriOti ToqaocTbJO H cjJoTorpacjJ:rrpoBaTb HX rrpH 9TOM B o6oeMe 

)KHJlKOrO BO.QOp0Jl8 B Jl8C5ITKH Kyi)OMeTpOB B COCTOHHHH, OJI11:3KOM K BCKHIIBHHIO, H T,J:l, 

H T,IT, 

cPH3HKO-T8XHHqecK08 o6oc fiOBBHHe C0Jl8p)KHT KOHCTpyKTHBHbi8 perueHHH 8THX 

IIp06JieM. f10CJI8JlOB8T8JibHO OITHC8Hbl p83JIIIqHb!8 CHCT8Mbl K8M8pbl: paCmHp8HHH 1 

yrrpaBneHHSI, ocBemeanH, cjJoTorpncjJnpoBaHHSI H T,n, Ha pnc, 115, 116, 117 rrprrBe.QeHbi 

cPOTorpacjJHH 1 HJIJIIOCTpHpy!OIIIH8 Bl Jl HJIII: CX8Mbl H8KOTOpb!X CHCTeM H Y3JIOB MHoroKy-

6oBOH K8M8pbl. 

EoJiblliOti: pa3uen rrocBSIIUe.I rrpo6neMe rronyqeaHSI MarHHTHoro rronSI BhrcoKoti 

Ha11p5!)1{8HHOCTH ( "'40 K9) B "o6oeMe Ka~epbl, Peruea:rre HafiaeHO HB OCHOB8 HCITOJib-

30B8HHH 06MOTOK U3 CBepxrrpOBOJlHHKa, CJIO)I{Hbl8 H aHeproeMKHe KpHoreHHbl8 CHC-

T8Mbl MHOroKy6oBOH K8M8pb! paccqHTBHbl H 9CKH3HO pa3pa60T8Hbl B JlaoopaTOpHH 

BbiCOKHX aaeprnti:. TaM )1{8 BbJTIOnHeHbi rrpeuBapHTenhHbie pacqeTbi no cBepxrrpoBO.QSI-

li!HM COJI8HOHJl8M ):l.IIH K8M8pbl, 
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PHc. 114. BapHaHT IIHTHMeTpoBoit )!(H/lKOBoaopoasolt. rry3bipbKOBoi! KaMepbi c Hl!/[{HHM 

p8CIIOJIO)!(eHHeM IIOpillHeBOrO p8Cil1HpHTeiibf10rO ycTpOifCTB8 H pa3rpyMeHHbfM 

IIO/lBH)!(HbiM JlHHiaeM, 

1-BHeillHHH KQ)f(YXi 2-TepMOCT8THpyiOiaHft 3Kp8H,' 3-renHeBbiH KpHOCT8T 

coneHoHaa; 4-KaTyiJJKa co cBepxnpoBO.D.HIIIeit o6MOTKoit coneHoHaa,• 5-
nepHcKon; 6-3araHTHbiH KO)f(YX ¢oToannapaTa,' 7-Tennoo6MeHHHKi 8-Hnmo

MHHaTop /liiH £jJoTorpa£jJHpOB8HHH H OCBBIL eHHH pa6o9:ero 06'bBM8 K8MBPbi; 

9-TeiiiiOH30IIHI.IHHj 10-Kopnyc K8Mepbl/ 11-IIOJlBH)!(HOB JlHHiae,' 12-0Mera-

CHIIb£/JOH/ 13-IIOpilleHb p8Cil1HpHTeJibHOH CH':TeMbii 14-IIHIIHH/lp p8CillHPHTe,7b

HOH CHCTeMbij 15-orropa M8rHHT8-COIIeHOHt~8: 18-TeJIJIOOOMeHHI!Kf 17-rii::rOaB

JIHqecKHH JlOMKp8Tj 18-KapeTKB JliiH IIepeaBH)!(eHHH K8Mepbl/ 19-penbCOBbiii 

IIYTb/ 20-rHJib38 1.IHJIHH/lp8 p8Cil1HpHTeiibHOH CHCTeMbi,' 21-£jJnaHeiJ-II80HPI!HT 

paCillHpHTeJibHOH CHCTeMbij 22-TeiiJIOOOMOHHHKj 23-rHapoiipHBOJl p8CillHPH

TeJibHOrO ycrpoitCTB81' 24-mroK pacmHpHT•mb Horo .vcrpoi!cTBa; 25-rerrnoo6-

MeHHHK. 
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PHc.115. Ba.pHaHTbi HnniOMHHa ropHoli KaMepbi H rfioTorpaifJHrrecKoit cHcTeMbi. 

1-crfiepHrrecKoe cTeK.w, 2-onopHbiH rfinanea; 3 H 26-sneMeHT naayBnoro 

YIIROTHeHHHj 4-IIa~py6oK OTK~'lKHi 5-o6~eKTHB r/JOT08IIII8p8T8i 6-oiiOpHBH 

TBpMOCTBTHpyeMaH rffnb38i 7-0IIOpHbiH TepMOCT8THpOB8HHbiH CT8K8Hi 8-

ry6yc o6~eKTHB8 r/J0'"08IIII8p8T8 H neHTOIIpOTHJKHOro MBXBHH3M8i 9,22 H 

25-repMOCTBTHpyiOIIWH 3MBBBHKi 10 H 15 - IOCTHpOBO'lHbiH TopoHaBnbHbiH 

CHRbr/JOHj 11-ropnOB1'H8 KOpiiyca KBMepb!j 12-IIpHJKHMHOH r/JnaHea; 13-cTeK

no-reiinor/JHRbTpj 14·-pasaenHTenbHBH CTeKnHHHBH IIn8CTHH8j 16-HMIIYllbCHBH 

llBMII8i 17 H 24-IOC1HpOBO'lH8H IIpoKnaaKa; 18 H 23-IOCTHpOBO'lHbiH BHHTi 

19-KOMIIBHCB!IHOHHbiH '::HRbr/JOHj 20-sneMeHT OIIp8Bbi llHH3j 21-Haiip8BllHIOWHH 

annHsap; 27-napyJKHb it KoJKyx. 
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PHc. 116. CxeMB rn.a
ponpHBo.aa 
KBMepbi. A, 

B naoopaTOpBB H.nepHbiX npooneM B 1966 ro.n:r ObinH T8K)!{9 3aBepiiieHbi paa

paooTKH qepTe)!{eft Mo.nenH 6onhiiiOii KaMepbr. Oaa npt!ACTaBnHeT coooii 50-caHTRMeT

poByro )!{lf)lKOBOJlOpOJlHYIO KaMepy B MarHHTHOM nom· coneHOHAa H3 CBepxnpoBOJlHH

Ka, 06mnii BHJl 9TOtl: KaMepbi npHBe)leH H8 pHC, 118, 

2.B 0 n b III 0 tl: M a r H H T H bi A C n e K T p 0 M e T p. 3To BTOpaH Kpyn

H8H ycT8HOBK81 pa3p808ThlB89MaH AnH npoBe.neHRH HCCneAOBBHHA HB YCKOPBTene 

70 raB B CepnyxoBe. B 1966 ro!(y BhiTIOnHeHhi 9CKR3Hhie pa3pa6oTKB Bcex ero 

OCHOBHbiX yanOB. CneKTpOMeTp COCTOHT H3 6-MeTpc BOrO aneKTpOMarHHT8 C OK HOM 

1,5 X 0,6 X 1,2 MeTpa, CHCT9Mbi HCKpOBbiX KBMep, TIOM9lli9HHbiX B 3830p1 CHCTe

Mbi <f!oTorpa<f!npoBaHHH H .npyrnx yanoB. 06mag CX:!Ma cneKTpoMeTpa npnBe.neaa 

aa pHc. 119. B 1966 ro.ny paapaooTaHbi HHTHHhre 1 CKpOBbre KaMepbr, npe.naaaaa

qeHHbre .nnH onpe.neneHBH HMnynhca qacTnn, nona.nanmnx B ncKpoBotl: cneKTpoMeTp. 
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Prrc. 117. CxeMc ynpaBneHHH rrr.apoiipHBo.aoM KBMepbi. 

Paspa6oTaHa cucTeMa raaopa:: PRl:\HhiX ctteTttHKoB, noaBOJIHIOIUaH Bbr6npaTb cnyqan 

o6pa30B8HHSI H8CKOJibKHX tta~Tll:U B MHlll;HH CII8KTpOMeTpa. flp08li8JIH3MpOB8Hbl pa3-

JIMqHbl8 B8pH8HTbl OITTHqecKOU <;HCT8Mbl <!JoTcirparjJHpOB8HHSI MCKpOBOrO CI18KTpOM8Tpa 

n cxeMbi yrrpaBneHHH crreKTpoMoTpoM. Paapa6oTaHa KoacTpyKTMBHaH cxeMa aneKTpo-

MarHHTa H BbiJl8HO 38Jl8HMe H8 Ilp08KTMPOB8liM8 8Toro M8rHHT8. 

CoanaBaeMbiit MarHll:THb it ucKpoBoit cneKTpoMeTp HBJISieTCH yHYBepcanbHOit 

ycT8HOBKOH 1 C ITOMOl!lblO KOTO JOH B03MO:>KHa perMCTp8Ull:H p83Jlll:'IHhiX IIpOU8CCOB 

pacceSIHHSI H 00p830B8HHSI CTp8B Hb!X qaCTHI] M p830H8HCOB B COyJlapeHHSIX IT -M630HOB
1 

K-MeaoHoB, HYKJIOHOB M aHTHH)KiiOHOB c rrpoToHaMll: 11 JleJ':i:TpoaaMM rrpn Bcex aHep-
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PHc. 118. CxeMB 50-cBHTHMeTpOBOil ).(H.aKoBo.aopo.aeoil 

IIy3b!pbKOBOil KBMepbi B COJ'eHOH.ae H3 CBepx

IIpOBO.aHHKB. 

1-cTepeO£/!OTOBJIIIBpBT; 2-co.1eHOH.a H3 CBepx-

!IpOBO.aHHKBi 3- KBMepa; 4-TOpOH.aBIIbHbiil 

CHJibrfJOH1• b'-6B'Cf0K .anH )f(H.a.wro renHHj 

8-KOlibiieBOJl liOpiiieHb IIpHB'J.aB pBCIIIHpH

TeJibHOJl CHCTeMbii 7 -DC BeT f!TeJibj 8-IIITOKj 

9-6B'CfOK ,anH )f(H,aKOrO B30TII; 10-KOH.aeHCB

TOpHBH JIHH3BJ 11-pa.aHBIIHCHHbiJl 3KpBH1 

HBXO.aHiaHJlCH IIpH TeMIIepB'l'ype )f(H.aKoro 

B30TBi 12-BBKyyMHbiil KO)f("J'Xi 13-sepKIWO. 
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r/Jozoannaoar 

PHc. 119. CxeMa pacnonoJKeHHr Moaynef:i HCKpOBbiX KaMep MarHHTHoro cneKrpo
Merpa H OllTHqecKCJH CHCTeMa ¢ororpa¢HpOBCJHHH, 
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Jla6opaTopH.H 

.H,D;epHbiX 

PaoOT8 H ycosepmeHCTBOB8HHe ycKOpHTeneft Tg~enbiX HOHOB 

B naoopaTOpHH naa ycKopHTeng TSI)!{9nbiX HC HOB: IlRKnoTpOH c nnaMeTpOM rro

moCHbiX HaKoHe't.lfHKOB 310 eM ( Y-300) H IlHKnOTJ: oH c .llHaMeTpoM rromocoa 150 eM 

( Y-150). 

310-caHTHMeTpOBbif% IlHKnOTpOH - C8Mbif% MOll:Hbif% B MHpe YCKOpHTenb TSI)!{9nbiX 

HOHOB,OTO BH.IlHO H3 cpaBH9HHSI napaMeTpOB nyqmero sapy6e)!{aoro ycKopHTena 

TSI)!{9nbiX HOHOB - nHHef\aoro ycKopHTeng HI LAC nocTpoeaaoro a ClliA, -

c napaMeTpaMH ycKopHTeng Y-300. 

8neMeHT, llHKnOTpOH M3M, HILAC 

HOHbi KOTO- .!lE6Ha Ee12KnH 1 CliJA 
poro ycKo- 3aeprHSJ, ToK, LfHCn<) 8aeprHSJ, ToK, LfHcno 
pSIIOTCSI Msa MKa t:£8CTI!:Il Msa MKa qacTHil 

B 1~l~) (1~r~) 

c 12 110 100 :;oo 126 2,7 3 

N 14 130 100 200 147 0,7 0,7 

0 16 130 100 2)0 168 2,3 2,4 

Ne 
20 170 100 ~00 210 0,7 0,6 

Si 26 200 tO 12 

Ar40 300 5 4 420 0,03 0,015 

Ha IlHKnoTpoaax Y-150 H Y-130 pa6oTa aeJJacb Ha aayTpeaaHx H BbiBeneHHbiX 

rryt:tKax HoHoa. Ha ycKopHTene Y -300 apeMSJ pa6<)Tbi aa <PH3H'CJ:ecKHe HccnenoaaHHSJ 

cocTaBHno 4530 -qacoa. Ha ycxopHTene Y-150 sTo apeMSJ cocTaanno 3414 qacoa 

(I SJHBapSI- 1 neKa6pg 1966 rona). 
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YcKopHTenb Y -300 ycrremao HcrronbaoaancSI rrpH H3y'leHHH Sinepabrx peaKUHti, 

Bbi3biB89MbiX TSI)K91lbiMH HOH8MH BII110Tb no HOHOB aproaa. Dpon011)1{8110Cb ero yeo-

B9plU 9HCTBOB8HH9 C U91lbiD yCKOp9HHSI HOHOB KpHIITOH8 1 KC9HOH8. 

B 1966 rony aaaepmeao cTpoHTenbcTBo Ka6Hs nnSI ~H3H'l:ecKoti arrrrapaTyphl, 

y cTaaoaneaaotr aa BbiBeneHHbiX ny'l:Kax ycKopHTenSI Y -300. Dpoaenesbr pa6oTbr no 

ycKopeHHID HOHOB KpHIITOH8. 

Ha UHKnoTpoae Y -160 6bm H rrony'leHbr ycKopeHHbre HOHbi nefiTepHSI. C OKTSI6pSI 

1966 rona aeneTcSI peKoHCTpyKUHSI UHKnoTpoaa Y-150 B UHKnoTpoa Y-200. DpoBeneahr 

pac'l:(!Tbl H H3MepeHHSI MBrHHTHbiX rronefi B o6naCTH 20-24 K8. Ha'l:8Tbl pa60Tbl ITO 

~opMHpoaaaHro MarHHTaoro rron SI ycKopnTenSI Y-200. 

Paapa6oTKa aneKTpossoli arrrrapaTyphl 

B o6naCTH pa3pa6oTOK panH08119KTpOHHOH anrrapaTypbl B na6opaTopHH OCHOBH09 

BHHM8 HH9 ynenSillOCb BOIIpOC8M 8BTOM8TH38UHH ¢H3H'I9CKHX 8KCIIepHM9HTOB. 

l.B ¢eapane 1966 rona aaenea B aKcrrnyaTaUHro n a 6 o p a T o p a bi fi H 3 M e -

p H T e n b H bi fi ueaTp a a 6aae cepHfiaoro KOMrrneKca MHoroKaaanhHhrx 

aH8nH38TOpOB 'Teaaop- III'' . AaanHaaTopbi MoryT pa6oTaTb KaK aBTOHOMHO, 

TBK H B KOMIT119KC9 C M8KCHMa1lbHbiM 'IHCllOM K8H81IOB 16384 B nro6oM pe>KRMe MHO

roMepaoro 8H811H38. DOMMMO MM9ID1URXCSI B KOMI1119KT8UHH BXOL(HbiX R BblXOL(HbiX 

Pee. 120. 11aMepeTenbHbiR a eeTp RRP. 



ycrpofi:CTB ( 8MIInHTYilHbl8 KO.[(HpOBlliHKH H8 256 H 51 2 K8HanoB, 6nOKH BpeMeHHOro 

rrpeo6pa3oBaHHSI, u:acpporreqaTarom:ae ycTpoii:cTBa), rpy rrrroif paA:ao:=weKTpOHHI{H pa3-

pa6oTaHa cne.[(yromast arrrrapaTypa: 

a) aMIInHTyJlHblif KO.[(HpOBlliHK Ha 1024 K8H8nOB H Ha 4096 KaHanoB C CHCTe-

MOil: CTa6HnH38UHR .[(nSI CII8KTpoMeTpHqecKRX H3Mepe HHif H8 IIonyrrpOBOJlHHKOBbiX .[(e-

TeKTopax; 

6) CHCTeMa BblB0.[(8 9KCIIepHM8HT8nbHbiX .[(8HH biX H8 .[(BYXKOOp.[(RH8THb!tl: ca-

Morrncen c ToqaocTbro 0,5 %; 

B) CHCT8M8 BhlBOJl8 nRHefi:HhlX rHCTOrpaMM CII8 KTpOB H8 6onbrnotl: TeneBH3R

OHHblfi: KHH8CKOII.nnSI nepenaqH 9KCII8pHM8HT8nbHOfi HHcpopM8URR C R3M8pRT8nbHOrO 

ueHTpa fl.HP R 3BM • MRHCK-2' nBT A rrponO)K8H8 Ka6enbH8SI Tpacca • 

PHc. 121. 3neKTpoMarHHTHbitl cerra.pa. rop H3ororroB anH HaeHTH

ipHKBI!HH pa.aH08KTHBHbiX Ha ep, o6p83YIOiaHXCH B pe

B.KI!HHX rroa aetlCTBHeM THJKeiibiX HOHOB1 C03a8H B 

lla.6opa.ropHH HaepHbiX peaKI!HH. Ha HeM npoH3BOaHT

CH pa3aeneHHe paaH08KTHBHbiX H30TOIIOB C nepHO

aoM nonypa.crra.aa. He MeHe e 10 MHH. 

Ha. CHHMKe: cr. HHJKenep X . Tbrppo¢¢ H Mn. Ha.yqHbitl 

COTpyaHHK b.florHHOB 38. IOCTHpOBKOtl sneMeHTOB HOH

Horo HcroqHHKa. cenapa.ropa . 



2. ITpoaon:manocb ycoaepiiieHc'l BOBaHue 9KcnnyaTauuoaHbiX xapaKTepHCTHK M H o

r 0 U a p a M e T p 0 B hl X a H a J1 H 3 a T 0 p 0 B p9AKHX C06hlTH~ AJ19 

TpaHcypaHOBOH M9TOAHKH: BB·~IleHa CHCTeMa CTa6HJ1H3aUHH B TpaKTbl aMI!JlHTYilHbiX 

H3MepeHufi, YB9Jlli'IeHO '!HCJl) Bp9M9HHbiX KaHaJlOB AO 32 H BBe)leH peaepCHBHbiiT 

pe:mHM C y3KHM llH<fJ<flepeHUHa.lbHbiM OKHOM ITO 9H9p!'HH, 

3.3aKOH'!9Ha paapa60TKa pa3J1l!:t[HbiX y R H <fJ H ll H p 0 B a H H bl X 6 J1 0 K 0 B 

TpaH3HCTOpHOfi CU9KTpOMeTpH'I9CKOil: arrnapaTypbl Ami pa60Tb! C pa3JlH'!HbiMH )laT

'!HKaMH 9Jl9pHbiX H3J1Y'!9HH~, T9KHX, Kill{ rrpe)lyCHJ1HT9Jlb )lJlH HOHH3aUHORHbiX. H rrpo-

(lJ 

& 
:t: 
B 

CI.O 

~ 
£: 
~ 

~ 
g 
]-

5,80( 

I 

16K~6 

Cme~4 

J' "200 J OH'CH 

'l:u=T.~ = 1,5 HlrceK 

VcH =~·OOG 

s. 0,5 :Hz. 

zo .30 l.fo so 

Pac. 122. 

CneKTp a -~BCTHJ'I 

~eHHbi/1: C J'IOMOiablO 

HoHep t.ai-Ofla. 

Cm 244 ' nony-

Au-Si .ae-

TeKTOp8 C OXpBHHbiM JCOnbJ'IOI\1, 

~ 600 

~ 
II() 

l 400 
§! 

~ 

I 

g 
:::J I 

200 

0 

k 

I I -7.ZtraB 

J I 

Cs 137 

Vcf'I•{OOG 

Tu •r$ & i Hl!.ceiC. 

S::: l.cN• 
t • - 55•c 

I Ct!He(JOTOP 

o eo 

180 

Pac. 123. 
CneKTp KOHBepCHOHHbiX sneKTpoHoB 

Cs 187. nony~eHHbi/1: c J'IOMOiabJO 

Si (Li) .aeTeKTopa. 



OOpiiHOH8Jlh1!biX K8Mep, 38pSI.!lOBhlft Op9.!lYCl!InJIT91lh !lnSI nonynpoBO,!lHHKOBbiX .ti9T9KTO

pOII; nnae:ltHbi:It ycHnJl:T91lb C <tJopMHpyiOOIJ!IMU RC- •Il 90SIMU H T.n. 

4, nanbHe:ftmee COB9piii9HCTBOB81!He T9X1!0110M!:H H3rOTO:~neHHH n 0 B e p X H 0 C T .11 o-

0 8 p b e p H hi X .!X e T e K T 0 p 0 II 003!101 11:110 38M9THO yny"'liiiHTb SHepreTH

"i9CKOe paapemeaae H noBbiCHTb BhiXOJ:x, B a:aCTOSJlUee apeMst napaMeTpbi HaroTos

nHeMbiX B n.flp fiOB9pXHOCTHo-f5apbepHbiX ,[l9T9KTOpOB npHMepHO T8KOBbi: 

0,5-0,8 

1,0 

2,0 

3aepreTH"i9CKoe paapemeaue 

.nnH a -"'laCTHII Cm 244 

KSB 

20-25 

25-35 

36-46 

fnyf5HH8 "'lYBCTBHTellb

Horo cnoH, 

MHKpOHbi 

.!lO 400 

Bbrnonaeaa paooTa no Hay'leHHIO BnHHHIDI ox:JaaahrX Konen aa cneKTpoMeTpu

'leeKue cao:!tcTBa J:xeTeKTOPOB. Ha TaKliX J:xeTeKTC•pax ynaeTcSI nony"lliTh rnyouay 

'lYBCT!lHTenhHOro enoS~ .!XO 600 Mlt 11 .a:aunyqmee paspeme.a:ue JJ.nSI a -'laCTliil 

Cm 244 
- 16 KSII (npu KOMH8THO:!t T9MOepaType1 puc. 122) U Jlrul K01!BepCUOHHhiX 

aneKTpoaoa Cs 
187 

- 8 KaB ( npll oxna:>K]J.eHJill .!XO ,.eMnepaTyphl - 50°C, puc. I 23). 

Ha'laTo ocaoeane Texs:onornll uaroToaneHU.It KpeMaueBbiX J:xeTeKTopoa c J:xpeft-

¢oM nnTuS~. B H8CTOSIOiee Bp9MSI llY'IlUH9 p83YilbT8Tbi COCT8BnSIIOT: 

1 Ka:e JlnSI KOHB9pCHOS:HbiX aneKTftOHOB CslH , 

6 lUlB .!XnSI Y -KB8HTOB ( .., 60 KSB), 

B 1966 roJ:ty U3rOTOBI19HO OKOJIO 200 fiOII9ftXHOCTHO-oaphepHbiX ll OKOilO 30 

p- l- n - .!X8T9KTOpOB 1 'lTO 009Cfi9'lUitO fiOTpOOHOCTU ¢u3U"'l9CKHX rpynn naoo-

p8TOpUU. qaCTh IJ.8T8KTOpOB nepeJ:taHa B pa311U'IH~I8 naoopaTOpliH CTpaH-y'laCTHUil 

(PyMhrs:ust1 BearpRsr) u B npyr11e naoopaTopull OIHUJ. 
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Jla6opaTopH.H 

cpH3HKH 

PaooTa ocgoBHhiX ycTaaoaoK JIHct>. 

1. P e a K T o p. B 1966 rony o6mee BpeMg pa6oTbi peaKTopa Ha tPH3H"'aCKH:l!: aK

crrepHMeHT cocTaBHno 4296 qacoa. B rrepHon HIOnh-c,~HT5Iopb rrpoBonHncg rrnaaoBbr:l!: 

peMoHT peaKTopa u B OKT5!6pe - nononHHTenbHbi:l!:. E·hrna BbiiiOnHeHa rrpotilHnaKTHKa 

MeXaHH"'9CKO:l!: CHCT9Mhi peaKTOpa C 3aM9HO:l!: BbiillenJUHX M3 CTpog y3nOB 1 a TaK)!(9 

MOHT8)!( CHCT9Mbi nHCT8HUHOHHOrO nepeKniO"'9HHSI qa :::TOTbi HMIIynbCOB MOUIHOCTH • 

C OKT5Iopg cpenHSI5! MOUill:OCTb peaKTopa CHH)!(9H8 C 13 no 3 KBT B CBSI3H C yxyn

lli9HH9M COCT05IHH5! OOOnO"'KH pa6o"tJ:ero BKnanbilli8 0 

2.M H K p 0 T p 0 H. BpeMSI COBM9CTHO:l!: paoOThi peaK•ropa R MRKpOTpOH8 ( B K8"19CT

Be HH)!(9KTOpa) Ha tPH3H'I9CKH:l!: :3KCnepHM9ll:T B 1966 :<ony ynBoHnOCb ITO cpaBH9HHIO 

c 1965 ronoM R cocTaBHno 927 qacoa sa rronrona. Eo BTopo:l!: rronoBRHe rona ocy

mecTBnHnoe& rrepeooopynoaaaHe MHKpoTpoaa, BKnro"tJ:aK)mee ycTaHOBKY aoaoro KnRcT

poaaoro MonynHTOpa R rrepeaon BaKyyMHO:l!: CRCT9Mhi Ra OTKa'IKY TRTaHOBhiMH Haco

C8MH. ToK BbrBene.aHoro nyqKa aneKTpoaoa, ycKopeH.I' biX B MHKpoTpoHe no 30 MaB, 

no peKOHCTpyKUHH OObi"'HO Obin OKOno 70 Ma B HMIIyr.bce. nnHT9nbHOCTb aneKTpoa

aoro HMIIynbC8 MHKpOTpOH8 COCTaBngna He 6onee 1,8 MKC9K IIpH "18CTOTe IIOBTOpeHRH 

60 pas B ceKyany. Cpenagg MomaocT& peaKTopa, paocTaromero BMeCTe c MRKpoTpo

HoM, Raxommacb npR aToM B pa:l!:oae 1, 2 KBT. 

3.Y c K 0 p li T e n b 3 r - 5. Cpenaee Bp9M5! pa6onr YCKOpRTeng Ha tPH3H"'9CKH:l!: 

aKcnepHMeHT cocTaBngno 180 qacoB B Mecgu. YcKopSinHCb rrpoTOHbr, ne:l!:TpoHbi u 

renu:l!:-3 npH aaeprHH no 4,1 MaB. l1oHHbifi TOK Ha !.1HIII9Hb COCTaBngn 15-18 MKa 

nng npoToHoB u 3-5 MKa nng HOHOB He 8
• B nepHon aBrycT-ceHTSIOpb npoBonRncSI . 

rrnaHOBO-rrpenynpenHT9nhHhi:l!: peMOHT ooopynoBaHHSI. 
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l1sMepHT91IbHbitl: U9HTp flH ¢1 

l1aMepaTenbHbril: ueHTp na6opaTopaH oeiecne"lHBa.r see ¢H3H"leCKHe aKcnepHMeHTbi, 

floTepa speMeHH aKcnepHMeHTa no BHHe perHCTpHpyiOIIlHX ycTpoil:CTB HU cocTaBHnH Me-

aee 1%. B HaMepHTenbHOM ueHTpe nponon~anocb coseprneacTsosaaHe cymecTByromero 

H BBOn HOBoro ooopynoBaHHSI, flpHOOpeTeH H BBenE!H B nefiCTBHe H3MepHT91IbHbi:li 

KOMnneKC AH-16 000 ( 4 aaanHaaTopa no 4086 KaHan )B), noKaaaHHbi:li aa ¢oTorpa¢HH 

(pHC, 126), 

AnnapaTypa HaMepHTenbHoro ueHTpa (prtc. 127 1 pacc"lHTaHa aa onaospeMeaaoe 

npoBeneHHe no 8 He38BHCHMbiX H3MepeHHil: BpeMeRHbl X: 1 .aMnnHTynHhiX H MHOrOMepHbiX 

cneKTpOB, 0CHOBOil: ueHTpa SIBliSIIDTCSI aanOMHH8IDlliH9 )"CTpOil:CTB8 1 B K8"l9CTB9 KOTOpbiX 

npHMeaeHbi ¢eppHTOBbie aanoMHRaromue ycTpo:licTBa ( M3Y) H MarHHTHaSJ neaTa, Eno

KH naMSITH COOHparoT H COpTHpyiOT 8KCnepHM9HT81Ibi:yiO HH¢opMaUHro OT neTeKTOpOB 

H31IY"l9HHSI 1 pacnono~eHHbiX Bnonb H&il:TpOHOBonoB }fEP HliH B aKcnepHM9HT81IbHOM 

aane 3f-6. HenocpencTseaao y neTeKTopos pacnonaraeTcH aneKTpoaaoe o6opynosa

HHe nnSI npensapHTenbHoro oT6opa Hy~HbiX co6biTHfi. 3neKTpH"leCKHe HMnynbCbi, ne

penasaeMbre no Ka6eniO B ueHTpanbHhifi H3MepHTenbHhrfi aan, c noMO!llbiO sxonaoro 

KOMMyTaTOpa MOryT HanpaBliSITbCSI B liiOOO:li H3 OliOl:OB npeo6pa30B8HHSI 8H81IOrOBO:li 

BenH"lHHbl B Kon, B cnyqae 8MnliHTynaoro 8HaliH3a ROMMyTaUHSI npoH3BOnHTCSI Heno

cpencTB9HHbiM coenHHeHH9M K8091ISI, MHHySI KOMMyTa'Iop, flapannellbHbie KOAbl OT ono

KOB npeo6paaoBaHHSI qepea ycTpoil:cTBa npoMe~yTO"lH)i\: naMHTH (YITIT) nocTynaroT aa 

anpeCHbiil: perHcTp M3Y HliH aa MarHHTHyro neHTy. (lnaoMepHbre H MaoroMepabre HS

MepeHHSI c "lHCliOM K8H81IOB no 4086 nposonSITCH o6 ol"lHO c M3Y' npencTBBliHIDlllHMH 

• co6oil: aanoMHRaromue ycTpoficTsa MaoroKaaanbHhiX t.HanHaaTopos. CyMMapaoe qucno 

K8HaliOB BC9X TaKHX ycTpOil:CTB "'naMHTHw npeBbilliaeT 20 000, 

KpoMe M3Y, HaMepHTellbRbiX ycTpoficTB THna 1\11-2048 H AH-16000 1 HMeiOTCSI 

aBTOHOMRbre M3Y. B cnyqae MnoroMepaoro aaanH:3a c t5onbmHM "lHCliOM Kaaanoa 

HCllOnbayeTCH 20-nopo~e'!HaSI MarHHTHBSl neHTB (MAr) 1 Ha KOTOpyiO KOnbi nocTy

naiOT qepea ycTpOil:CTBO npoMe~TO"lHO:li naMSITH 1 CCCTOSI!llee HX nsyX OliOKOB no 32 

CliOH B Ka~nOM, 06paOOTKa HH¢OpM8UHH C li9HTbl npOH3BOnHTCH qepea ycTpOi\:CTBO 

oT6opa c noMombro onaoro HliH aecKOllbKHX M3Y. 4:rcno Kaaanos noJlOOHbiX perHcT

paTopos npaKTHqecKH ae orpanHt:IeHo. B aacToSimee speMSI seneTcB aMnnHTynao-
19 

speMeaaoil: aaanHa c q~~:cnoM KaaanoB 2 ·Ka)KAOe M:IY caat5)Keao ocnHnnorpa¢H"leCKHM 

HHJlHKBTOpOM, a ycTpOfiCTBa 38TIHCH HB 1I9HTY HM9JOT Jl0fiOliHHT91IbH09 4JeppHTOBOe 

KOHTpOnbHOe 38TIOMHHaiO!llee YCTpOil:CTBO Ha 612 !:8H81IOB C 8li9KTpOHHO-nyqeBOfi 

TpyOKOil: AliSI BH3yanbHOrO H801IIOJl9HHSI CTI9KTpOB, 
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BbrXo.ll HHciJopMailHH H3 M3Y npoH3BO.llHTCSI qepea BbiXO.llHOfi KOMMyTaTop aa o6-

mne ycTpoficTBa nn¢poneqaTH t Ufl), nep¢opHpoaaHHSI H aenocpe.llcTaeaaoro Bbi BO.lla 

8KCITepHM9HT8nbHbiX Jl8HHbiX B M8illHHy .,MHHCK-2"', pacrronO)K9HHyiO B Bbl'iHCnHTenb

HOM neaTpe HHCTHTyTa H ocaameaayro OCilHnnorpa<floM CO CB9TOBhlM KapaHJl8IIIOM 

( OCK). BoaMO)KHOCTH caeToaoro Kapaanarua noKaaaHbi aa pHc. 128. 

B aacTostmee apeMSI paapa6oTaaa H npoxoAHT orrbiTHyro aKcnnyaTannro cncTeMa 

JlBYXCTOpOHHefi CBS13H H3MepHT 9nhHOro Il9HTpa flHcf> C Bbl'iHCnH'renhHbiM Il9HTpOM 

OH.HH. flonyqeaue H aanHcb p eaynhTaTa o6pa6oTKH na¢opMannH, rrepe.llaaaeMoro 

H3 Bbi'iHCnHTenbHoro neaTpa, npOH3BO.llHTCSI a M03Y MBIIlHHbi "MHHCK-2 ". M03Y, ocaa-

Pnc. 126. BnelliHHii BHa H:3MepnrenbHoro KOMIIneKcs AH-16000. 
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OT HSMEPHTE!LBYI flABH!LOBOB HBPa 

PHc.127.Enox-cxeMa HsMepHTenDHoro neHTpa na)opaTOpHH HeffTpOHHOff ¢H3HKH. 

Afl-aMUnHTy.ano-P.aTqHKOBbiff KO.l!HPOBII!HKI BP.-speMH-,aaTqHKOBbiit xo.aH

poBII!HKi b.k-BpeMeHHOR KO.lUlpOBII!HKi AK·· BMURHTY.l!Hbi# KO.l!HpOBII!HKi 
ABK - aMnnHTy,aao-speMeanolt Ko,aHposraHq Ynn - ycTpoffcTBo npoMe>Ky

Toqaoit naMHTHi MAr - perHcTpaTop aa uarHHTHoff nenTe; K3Y - KoHT
ponbHo-sanoMH.HaiOmee ycTpoffcTso; AH~J.~ - ananHsaTop sa N, KBHanos; 
M3Y - MBrHHTHOe 3BflOMHH8IOII!ee ycTpoffcTBOi II n - aH¢poneqaTbi en -
ycTpoitcTBO nepe,aaqg ,aaHHbiX B BbJqJicnHTilnbHbiff ueHTp; OCK - ocaHnno
rpatp co cl3e7'0l3biM Kapaa,aamoM. 

meaaoe OCUHJ1JlOrpa<}lll"i9CKHM ycTpOfkTBOM H C8MOIIHCU9M 81111-09 .llJlS ITOCTpOeHHH 

rRcTorpaMMbi aa 6yMare, MO)KeT ObiTb Rcrronh30Baao B KaqecTBe 6y¢epaoro ycTpof\

CTBa IlpH BbiBO.ll9 .ll8HHbiX 11:3 8H8JlH38TOpOB II: .llmr ,;OpTHpOBKH HH<}lopM8UHII: C Mar-

HRTHOfi neHTbi. 
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• IV CECCHI1: YliEHOrO COBETA H KOMHTETA 

llOJIHOMOliHbiX llPE,ZJ;CTABHTEJIEA 

v llPEMHY[ OHHH 3A 1965 ro,n; 

VI MEI,ll;YHAPO,ll;HbiE CBH3H 

H HAYliHOE COTPY,ll;HHliECTBO 

~IH3,ll;ATEJibCKHA OT,ll;EJI 

VIII HAYliHO-TEXHHliECKAH BHBJIHOTEKA 

IX H30BPETATEJihCTBO H PAUHOHAJIH3AUHH 

X A,ll;MHHHCTPA THBHO-X03HACTBEHHAH 

,ZJ;EHTEJibHOCTb 



CeccH~ YqeHoro coaera 

H KoMHTera 

llOJIHOHOqHbiX 

n p e ,n; c ·r a a H T e JI e i1: 

XIX ceccHR Yqeaoro coBe'ra OH.HH cocToSinach 4-7 RHBapR 1966 rona. CoBeT 

oocynnn OT'I~Thl 0 neSIT9JlhHOCTH HacTHTyTa B 19615 rony H nnaHhl aay'!BhlX 

HccnenoBaHHti aa 1966 ron. Eonhiiioe BHHMaane OhinO yneneao coTpynanqecTBy OH.HH 

c npyrHMH aay'!HhiMH neaTpaMn. EhmH yTBep*neBhi nnaHhi coTpynanqecTBa HacTn

TyTa C Hay'!HO-HCCJI91lOBaTeJibCKHMH OpraHH3aUHSl:MH CTpaH-y'laCTHHil, a T8K)!{e IIJiaH 

npOB91l9HHSl Hay'!HhiX COBemaHHH, opraHHayeMbiX l1HCTHTYTOM B 1966 rony. llnpeKIIHH 

OH.HH ohmo rropyqeao paapaooTaTb nnaa coTpynaHqecTBa H HacTHTyToM cpnaHKH Bhi

coKHX aaeprHfi B ropone CepnyxoBe. 

Ceccns:t yTBepnnna TioJIO)Keane oo yqeabiX coBeTax no ¢nanKe BhiCOKHX H HHa

KHX aaeprHA H I1oJI0)!{9HHe o nopsrnKe npHcy*neaas:t e*eronHhiX npeMnii OH.HH aa 

JIY'IIIIHe Hay'!Hhie, Hay'IHO-MeTonH'I9CKHe H Hay'IH0-1'9XHH'I9CKHe paoOThi. 

K 0 M H T e T II 0 JI H 0 M 0 'I H hi X II p e ,l C T a B H T e JI e fi Ha COBe

IIIaHHH 10-12 RHBapSI 1966 rona onoopHn n yTBepna:n npHHRThie XIX ceccneti Yqe

aoro coBeTa peiiieHHs:t, KOTopbie onpenennnn aayqao-nccnenoBaTenhcKyro neSITenhHOCTh 

OH.HH aa 1966 ron. KoMHTeT YTBepnnn ¢naaacoBbiti OT'I~T aa 1965 ron n oron*eT 

aa 1966 ron. 

KoMHTeT nonaoMO'IHhiX npencTaBHTeneli Haopa 1 BHIIe-nHpeKTopoM OH.HH aa oqe

penaon cpoK npo!fleccopa A.XphiHKeBH'Ia ( TIHP). 

Ha T 0 p )!{ e C T B e H H 0 M 3 a C e ll a .E H H XX C e C C H H Y q e

H 0 r 0 C 0 B e T a B HIOHe 1966 rona, IIOCB:JIIIeHHOM necs:tTHJI9THeMy IOOHJieiO 

HacTHTyTa, ObiJlH OTM9'!9Hbl OOJihiiiHe ycnexH H psrn aay'!HhiX OTKpbiTHfi, onaronapSI 

KOTOpbiM OH.HH aa necstTh neT cymecTBoBaHHR pa~IBHJICSI B KpynHhiti Me)!{nyaaponHhiH 

aay'!Hhifi neaTp. CBHneTeJihCTBOM HOBoro oonhiiior o ycnexa HacTHTyTa ohm noKnan 

0 peayJlhT8TAX H3y'!eHH£ XHMH'I9CKHX CBOfiCTB 10!-ro 9JI9M9HT8 H nonTB9p)!{n9HHH 

191 



oTKpbiTIHI 104-ro aneMeHTa c :IOMOIUbiO XRMIPiecKnx MeTo!loB. Y'IeHbiM coBeT 

OU9HRJ1 CHHT93 104-ro 9J19M9HT8 H nsyqeane ero XRMH'l9CKHX H ~H3H'l8CKHX CBOHCTB 

KBK BbiJl8IDill98CSI JlOCTH)K9HHe MHp :moro 3H8'l9HHSI B 06J18CTH HJlepHOH qll13HKH H XHMHH, 

Y'leHbiM coBeT IIO!l!lep)Kan IIpenJro)Keane IIpo~eccopa LH.<I>nepoBa, cnenaaaoe oT 
(( 

HM9HH KOJ1J19KTHBa aBTOpOB1 .Ifi:).3B.lTb 104-H: 9J19M9HT .,KypqaTOBH9M B II8M5!Tb Bbl1l8ID-

IUHXCSI sacnyr aKa!leMnKa l1.B.J<:yp'l8TOB8 B pa3BIITHH MIIpOBOH SIJl9pHOM ~R3RKII, 

Ha ceccnii Y'!eaoro coBeTa 6onhrnoe BHHMaane ynenHnocb o6cy)KneHnro Borrpo-

COB, CBSI38HHbiX C Jl8J1bH9HillHM pH3BHTH9M 6a3bi Bbi'liiCJ1HT8J1bHOH T9XHHKH H 8BTOMa

TH38UHH B l1HCTHTyTe. Ebmo rrpHHHTO perneHHe 0 cosnaHHH na6opaTopHH Bbl'lHCJ1HTeJ1b-

aofi TeXHHKH H aBTOMaTnsaunn. 

Y'!eHbiM coBeT T8K)Ke o6C)Jliin IIpenno)KeHHSI nnpeKUHII l1acTnTYTa IIO IISITH

neTHeMy IInaHy 1966-1970 ronoB n IIpHHSIJ1 cooTBeTCTByromne peKoMeanaunn KoMH-

TeTy IIOJ1HOMO'IHbiX IIp9JlCT8BHTen :!H. 

CoBeT ono5pnn cornarneHHE• o coTpynanqecTBe c l1<1>B8 ( CeprryxoB) n IIpen

no)KeHHSI o coTpynanqecTBe c nacTHTyTaMH B EpeBaHe n XapbKoBe, a TaK)Ke rrpen

no)KeHHSI IIO COTpynHH'I9CTBy n.fl n Ol1Hl1 c AKaueMne:ii M9JlRUHHCKRX HayK CCCP 

B nccnenoBaHHSIX IIO BoiipocaM oHKonornn. 

H a B H e o 'I e p e 1l H o M c o B e m a H n n K o M n T e T a II o n-

H 0 M 0 q H bl X II p e 1l C T a B R T e J1 e M B HIOlle 1966 rona, C03B8HHOM 

B CBSI3R C 10 rOJlOBIURHOM 06oeJ(RH9liHOrO RHCTHTyTa SI!lepHblX RCCJ19JlOBaHHM, JlH

peKTOp l1HCTRTyTa 8K8Jl9MHK H,H,EoronrooOB OTMeTHJ1 B CB09M JlOKnane IIpaBHJ1b-

HOCTb nnefi o6'b9JlHHeHHSI Cp9JlCTII H yCHJ1HM COUH8J1HCTH'l9CKHX CTpaH JlJ1SI pa3BHTHSI 

nccnenoBaHnfi B o6nacnr .H!lepHo ;I ¢nsnKn. 3a 10 neT Ol1.Hl1 rrpeBpaTnncSI B Kpyii-

H9HillRM HBY'lHbiH U9HTp COUH8J1HC:TH'l9CKHX CTpaH, 

KoMnTeT rronHoMO'lHbiX rrpe•ncTaBnTenefi ono6pim pemeami XX ceccnn Yqe

Horo coBeTa, B TOM 'IRene IISIT:meTHHtl: rrnaH pa3BHTRH Ol1.Hl1 aa IIepnon 1966-

1970 ro.uoB. 



OpeMHH 

06b8AHH8HHOrO HHCTHTyTa 

3a 1965 roA 

Ha concKaane rrpeMBfi 06oennaeaaoro nacTBTyTa 5InepHbiX nccnenosaanfi sa 

1965 ron 6hrno rrp.encTasneao 10 nyqumx TeopenP:rE CKHX, :aKcnepHMeaTa.rrbHbiX H 

Hay'l:HQ-M9TOnH'l:9CKHX pa60T 1 Bb!ITOJIH9HHbiX COTpynHJIKaMH VfHCTHTyTa, 

PeweaHeM Yqeaoro coseTa oT 4 HroH5I 1966 rena 6hlnH rrpHCY*neHhl npeMHH 

ca cnenyrorune pa6oTbi: 

n e p B a g n p e M H 5I OH.HH 6brna rrpncy*neaa 3a UHKJI pa6oT "TeopHH peaK-

uHfi aa rronHpH3oBaaaofi MHTlreaH H rronHbiH OIIbiT", aBTOpbr: C.M.ErrneHbKHfi, li.M.!Ia

mmyc, n.n. ITy3HKOB, p .M .PbiHnHH, .H .A .CMoponBHCKH:il. 

ll B e B T 0 p hi e IT p e M H H 6bmH ITpHCY*neH ~I 3a pa60Tbi: 

1. E.n.noaeu, B.A.llpyua, B.A.EpMaKoB, B.li.Muxees, C.M.Tio.rrHKaaos, H.B.CKo-

6eneB, E.B.~e¢nnos, r.H.~nepoB, B.A.llleroneB ."CH~Te3 H HCCnenoBaHHe CBOHCTB 

R30TOIT8 102 
254 

H 102 256 ." 

2. M.X.AHRKHHa, r.n.Bapneara, M.C.)KypaBJI9B9., B.!I.!Iro6ownu. 8.0.0KOHOB. 

M.H.TionropeUKHfi, r.r.TaxTaMbiiiieB, H.:H.TieTpoB, A.M.PoaaaoBa, B.A.PycaKOB, 

B.H.OrHeBeUKHli, li.A.KynroKHRa, n.Hgry, y llaya-¢aH:E' n.M.KoTnHpeBCKRfi, 3.W.Maa

n}!{aBH)l39 I A.A.MecTBRpRIUBIWR, !I. B. t.Ixannae ... 8KcrrepRM9HTa.1lbHbi9 H TeopeTR'I9CKRe 

HCCnenoBaHH5I CBOHCTB K ~ -M930HOB", 

IT e p B a g H B T o p a g rr p e M H H OI1.HI1 .::1a MeTonn:'l:eCKRe pa6oThi 6hrnH 

rrpHCy}!{neRbi COBM9CTHO nByM M9TOnHqecKRM HCC.1191lOEaHR5IM: 

1. B.B.AxMaaoB, K.A.Eafiqep, C.X.ERKTIIMRpon, B.H.llaaRnos, H.E.EaqeBR'I, 

E.H.3aMonon'IRKOB, A.A.KponRH, E.H.MapqeaKo, B.E.ll\yxnaa, M.X.HoanpHH, n.II.Ho

BHKOB, B.~.TiepMSIKOB, 8.A.Tion¢epoB, B.C.Poraaos, E.H.Poaaaos, A.H.Ca¢oaos, 

A.H. CMupaos, T.H. ToMHnRHa, E.B.~eoKTIICTOB, A.Ei.lllecToB :URKn pa6oT no rro-

Bhllli9HHID RHT9HCHBHOCTH H yBe.1lH'l:9HHID nnRT9.1lbHOCT~ BHyTpeHHero rry'l:Ka CHHXpO

UHKJIOTpOHa OH.HH". 
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2. B.n.AaaHbeB, n.c.t.auyrroe, E.H.EyHHH, c.n.Karmua, 11.M.MaTopa, n.A.Mep

KY.IIOB, C.K.Hn:Ko.naee, B. T. Py.ueaKo, P .B.Xapbro3oB, E.n.Wa6anHH, <P.n.Wamrpo, 

A.B.Aaapocoe, B.n.Bopoan: 1, E.I1.BopoHoB, E.<P.nbr6na, H.A.Mauyee, H.M ,YTKHH. 

"'CncTeMa 11EP-MHKpOTpOH,., 

KpoMe Toro, C IT e U H a .II b H a H IT e p B a H IT p e M H H J.1HCTHTyTa 

6brna rrpn:cy:lKaeaa 3a pa6oTr: 

11.3eapa, C. T .3eapoea, P .UaneTKa, 10. T. Lfy6ypKoe, M .P .llJanaeecKnfi, E.B.Wn:

noe. "'XHMH~eCKHe CBOHCTBc 104-ro a.neMeHTa"', 



1966 ron 6brn ronoM nanhaeil:IIIero pa3BHTIUI coTpynanqecTaa 06'hennaeaaoro 

HHCTHTyTa C npyrHMH H8Y"<IHb!MH U9HTp8MH. 0C009Hl:O ycii9IIIHO pa3BHBanHCb CBSI:3H 

c aayqa:o-HccnenoaaTenhcKHMH opraa:H38UIHIMH cTpaH-yqacTa:Hn. Ha:cTHTYT 5bm op

raHH3aTopoM psrna aay"<IHbiX coaemaa:Htl:1 yqea:bie OHfllf pa5oTanH 38 py5e)KOM1 Y'l8CT

BoBanH B pRne Me)Knya:apOllHbiX H a:anHoa:anhHbiX xo a:cpepea:nH:Ii. B Ll.y5a:e no5biBano 

MHOrO cpH3BKOB Fl3 npyrHX CTpaH. 

rBMH na5opaTopHs:IMH SIBlllHOTCSI CBSI3H C H8Y"<IHO-HCCnenoB8T9nbCKBMH Il9HTp8MH 

COUHanHCTH"<I9CKHX CTp8H B B OC009HH0CTB COBM9CTHhi9 Hay"<IHO-HCCnenoBaTenb

CKH9 H M9TOnH"<I9CKH9 pa50Thi • .Hx "<IHCnO paCT~T H3 rona B ron1 "<ITO BHnHO H3 

cnenyrome:li TaomtUhi: 

1962 ron 

1963 ron 

1964 ron 

32 

- 47 

- 70 

1966 

1966 

- 104 

- 163 

HH)K9 IIpHBOnHTCs:I H9CKOnbKO I!pHM9pOB H8H5om~e B8)!{HbiX COBM9CTHbiX Hccne-

noB8HHtl:. 

Jla5opaTOpHS!: Bb!COKHX aa:eprHfi Bb!IIOnHHna II9pBOKn8CCHbi9 SKCII9pHM9HTh! IIO 

yrrpyroMy paccesrHHIO 8:8 M8nhi9 yrnhi IIpOTOHOB H8 IIpOTOH8X H IIpOTOHOB H8 netl:

TpOH8X. J:3 :aTBX pa6oTax yqacTBoaanH yqea:bi9 Eonrapuu, tJexocnosaxuu, Moa:ronuH 

H .LlPB. 11ony"<I9HHhl9 pe3ynhT8Thl noJ<nanhiBanHCb Ha MS)KnyaapO.llHhiX KOHcp9p9HUHSJ:X. 
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lienbiJ.i pH,n pa6oT flB 3 BbiiTOnHHna Ha OCHOBe CHHMKOB C IIY3blpbKOBbiX Ka

Mep (rrporraaoaoti, Kceaoao aoti H aoaoponaoJ.i) coaMecTao c yqeHbiMH EonrapHH, 

ITonbiiiH, PyMbiHHH, qexocnoaaKHH H npyrHx cTpaa. B CBH3H c aaeneaaeM a aK-

crrnyaTaUHIO aayxMeTpoaoJ.i rrporraaoaoti H onaoMeTpoaoJ.i aonoponaofi KaMep coaMecT-

Hbie HCCnenoaaHHH 1 BbiiiOnHHeMbie C IIOMOIIIbiO 9TOJ.i MeTOllHKH, 6ynyT paCIIIHpHTbCH, 

3neKTpoTexaaqeCKHJ.i HHCTHTyT, CnoaanKoJ.i AKaneMHH aayK B EpaTHcnaae aK-

THBHO coTpynaaqaeT c OI1.HI1 a pa6oTax rro H3yqeHHIO caepxrrpoaonHIIIHX 

coneHOHllOB, IIpHMeHeHHIO CBep XIIpOBOllHHKOB, pa3pa60TKe HH3KOTeMrrepaTypHbiX naT

qHKOB nnH H3MepeHHH MarHHTHbiX rroneJ.i, 

06IIIHpHbie CBH3H C npyr HMH HayqHo -HCCnenoBaTenhCKHMH OpraHH38UHSIMH HMeeT 

na6opaTOpHSI HnepHbiX IIpo6neM, H B qaCTHOCTH OTnen HnepHOJ.i CIIeKTpOCKOIIHH H pa

llHOXHMHH. PanuoaKTHBHbre H3 0TOIIbr, rronyqaeMbre aa cHaxponuKnoTpoae aToJ.i na6o

paTopuu, aanpaanHIOTCH ao MHorHe aayqabre neaTpbr conaanucTHqecKHX cTpaH ( Ey

narreiiiT, lle6peneH, BapiiiaBy, KpaKOB, ni06nHH, llpe3neH, ITpary, EyxapecT, MocKBy, 

neauarpan, TaiiiKeHT, AnMa-ATy H np.). a T8K)I{9 B I1HCTHTYT HHnhca Eopa B Ko-

rrearareae. Ha aTHX MaTepaanax BbmonHHeTcH 6onhiiioe qacno coBMecTHbiX pa6oT. 

Pzc. 129. 3aMeCTHTenb MHHHCTps. aaemaeil Toproanz JIPB HrHeM _Ea. IlbiK 6eceay
eT C aHpeKTOpOM Jla6opB.TOpHH HBJ!TpOHHOR c/JH3HKH IIpocjJeccopOM 
J1.M. l/JpaHKOM. 



B TeqeHHe H9CKOnbKBX neT nao0p8TOpHR gne pHbiX rrpooneM B COTpynHHqecTBe 

c HHcTBTyToM aTOMHO~ ¢aaBKB B EyxapecTe sene T accnenosaHBe RnepHbiX rrponec

cos, Bbi3biBaeMbiX 6eapanaauBOHHbiMS rrepexona B MIO-MeaoHOB B MeaoaToMax. B 

H8CTORmee speMR B EyxapecTe aneT rronroToBKa a rrrrapaTypbr nng rrponon)l{eHBR 9TBX 

paooT. 

3:KcrrepaMeHTbi Ha naKnoTpoHe l1HCTBTyTa TOMHO~ ¢aaBKB B EyxapecTe co 

crroaTaHHo nemrmBMBCR aaoMepaMB ocymecTBnRIOT yti'eabre MA cJ> a JJaoopaTopHB srnep

HbiX peaKUB~. 3TH 9KCITepBMeHTbl rrpOBOJlSITCSI y)l{ e TpeTB!\ ron B na!OT XOpOIIJHe pe-

aynbTaTbi. 

naoopaTopBR He~TpOHHO!\ ¢B3BKB COTPYilHBq aeT c HayqHhlMB opraHB38UBSIMB 

f1onblliB B JlpyrBX CTp8H B BCCneJlOB8HBRX KOHJl 9 HCBpOB8HHhlX Cp9Jl B B o6n8CTB 

SIJl9pHO~ ¢H3BKB, 

YqeHbre JJa6opaTopBB TeopeTaqecKo~ ¢aaBKB ycrre m ao KoorrepHpy!OTCR c yqeHbi

MB ITonbtuH, PyMbiRHH B BeHrpBH. 

naoop8TOpHR BbJqacnBTenbHO~ T9XHBKB B BTOM8TH38UHH Hana)I{BB8eT CBR3H 

c pRJlOM HayqHbiX neHTpOB cTpaH-yqacTHBU Ol1.fll1 no MeTOJlBKe H aBTOMaTaaanaa 

oopa60TKB 9KCITepBMeHT8nbHb!X Jl8HHbiX, pa3p800TKe rrporpaMM B Jlpyi'BM BOIIpOCaM. 

Pzc. 180. IlonbcKBH aznnoMBTH'IeCKBH aenerBI!HH Bo rnsBe c nocnoM IIHP B 

CCCP 3.11wynKOBCKHM nocerzns HHc r zryr. Cr. HBY"lHbiil corpy/lHHK 

JO.A.liJep6BKOB p8CCK8380 /lHIIIIOMBTBM 06 HCCIIe!lOBBHHHX, IIpOBO!TH

MbiX HB CHHXpOUHKIIOTpOHe. 



·ueJ OL EIH E:flct>H Hlle.LHdoJio£. 

O.IOHHO.LOdii IIEIS lfiqHfiEIIIJ 

lf:l •oHd 



OcooeHHO B oonb!liOM M8Cll1Taoe 6yneT ocy mecTBnHTbCH COTPYABH'I9CTBO c 

HscTHTYTOM ¢H3HKH BbiCOKHX aseprH~ B Ceprryx ae. B sacToHmee apeMH B OH.HH 

pa3p808Tb!B89TCH HCKpOBO~ CIT9KTpOM9Tp, AByXM9TpOB8H BOAOpOaHBH K8M9pa H 

rrpoeKT MHOrOM9TpOBO~ ITY3hlpbKOBO~ K8M9phl C enbro npoaeneHHH aKcnepHM9HTOB 

<j:JH3HK8MH salllero HscTHTyTa aa ycKopHTene a C eprryxoae. 

YaenH'IHnocb 'IHcno aKcrrepHMeaTanhHbiX HccnenoaaHH~ c rroMombro anrrapa

TYPhi, H3roToanesso1!: B cTpasax-yqacTsHuax. B oTnene Haepso1!: cneKTpocKorrHH 

H p8AHOXHMHH fl.Hf1 aenHCb HCcneAOBBHHH H9~TpO HOA9<j:JHUHTHbiX H30TOITOB H8 arrrra

paType, H3roToanesao~ B . HscTHTyTe HaepHbiX HccnenoaasH~ a Deopeuese. B .ri.HP 

aeaeTCH H3Y'I9HH9 KOpOTKO~HBYII1HX H30M9pOB 88 rrpHOOpe, cnenaHHOM B ilea-

TpanbHOM HHCTHTyTe HA9pHbiX HCCneAOB8BH1!: f ilP, a T8K~e rrpOBOAHTCSI CIT9KTpo-

MeTpH'IecKHe paooTbi ' npH Hcnonb:3oaasHH annapaTyphi, paspaooTasao~ B HacTHTyTe 

Haepao~ <j:JH3HKH B KpaKoae. ITonbCKHe cneuHanHCTbi H3 BaplllaBcKoro yBHBepcHTe

Ta p83p800T8nH 09T8-CIT9KTpOM9Tp THIT8 'Arrenb CHH', KOTOphl1!: HCITOnb3yeTCSI B 

H8CTOHII199 Bp9MH B fl.HP • 

B CBSI3H c BhmonaeaHeM 6onbmoro 'IHcna c oaMeCTHbiX pa6oT, a TaK~e nng 

o6Meaa orrhiTOM H rrony'leHHSI KoscynbTBUH1!: B ay'IHbie KoMaanHpoBKH a OHHH 

rrpHe3~89T 6onblll09 'IHCno CrreUHanHCTOB CTp8H- Y'I8CTHHU. 

PHc. 182. CT. HSy'lHbiil coTpy.aHHK OMH/1 Y.KyH.aT 6ece.ayeT c 38M8CTHTeneM 
.aHpeKTops HcPB3 .aoKTopoM rPH3HKD-MaTeMSTH'18CKHX HSYK P.M.CynHeBbiM. 



Hn*e rrpnBonnTcH Ta5nnua 3THX rroe3noK 3a rrocnenHHe 5 neT: 

1962 ron 

1963 ron 

Hl64 ron 

- 60 

-120 

-148 

1965 ron 

1966 ron 

- 203 

- 252 

B COOTBeTCTBHH C nnaHOM HayqHbl~ KOMaHnHpOBOK B HCTeKIIIeM rony B CTpa.Hbi

yqaCTHHUbl OJii.HJil Bbie3*ano 210 qenoBeK. Jil3 3Toro qncna 56 crreunanHCTOB yqacT

BoBano B H8Y'IHhlX COBeiD8HHHX 1 IIIKOnax H CeMHHapax, KOTOphle rrpOBOnHnHCb 05~enH-

HeHHbiM HHCTHTyTOM B CTpaHax-yqaCTHHU8X HnH HayqHO-HCCnenoBaTenbCKHMH opr8HH-

38UHHMH 3THX cTpaH. 154 cneuHanHCTa OJii.HJil 5bmH B cTpaaax-yqacTaHuax B CBH3H 

C Bb!ITOnHeHHeM COBMeCTHbiX p a60T 1 05MeHOM OITbiTOM HIIH '!TeHHeM neKUHA, 

B 3apy5e*Hbie KoMaHnHpoBKH Bbie3*anH Benymne yqeHbie HHCTHTyTa: D.Jii.Eno

xnaueB - BHP, r.H.<PnepoB - DH P H qccP, Jii.B,qyBHno - HPE, E.M.DoHTeKOpBO -

HPE, fDP, M.f.MemepHKOB - HP E, Jii,3Bapa - CPP', >K.>KeneB - BHP, HPE, Hry

ea Baa Xbey - BHP, HPE, D P B, qccP, 3.<PeabBeiii - HPE n npyrne. 

noe3nKH tPH3HKOB OJii.HJil c oneticTBOB8nH yKperrneHHIO COTpynHH"!eCTBa na5opa

TOpHti Jii.HCTHTyTa C HayqHo-Hccn enoBaTeJibCKHMH opraHH38UHHMH CTpaa-yqacTHHU. 

PHC, ]33. Jlenei'8UHH CoBeT8 SKOHOMHqeCKOfl B38HMOIIOMOII!H B SKCIIepHMeHT81IbHOM 

II8BHJibOHe nsf5op8TOpH H H[!epHbiX IIp06JieM, 



HlnKe npHBOAHTCSI KOl1H'19CTBo KoMaHAHpoBoK cneuanncToB O¥HB1 B cTpaHbi

yqacTHHUhl sa nocnenaHe 5 neT: 

1962 roil 

1963 roa 

1964 ron 

95 

128 

147 

1965 roa 

1966 roa 

162 

- 210 

ITpoBeaeHHe Hay'IHbiX coBemaHHt!: 

B 1966 roay Ol-1.H.J.1 npoBen 10 aay'IHbiX H MeTOAH'IecKHX coBemaaHn. 

fla6opaTOpHSI TeopeTH'I9CK01i ¢lf3HKH opraHH30Bana COBM9CTHO C AK8A9MHeA 

aayK YKpanacKoA CCP B .HnTe Me)!(ayaapoAHYIO seceHHIOIO IllKony no ¢H3HKe ane

MeHTapHhlX 'IBCTHU, lliKona 6bin8 noCBSIIIl9Ha BKTyan Hb!M npo6neMaM TeopHH ane-

MeHTapHbiX qacTHU. E~ aaaaqa cocToSina B nOAB9 A9HHH HTOrOB COBpeMeHHOrO 

COCTOSIHIHI T90pHH CHMM9TpHH 9n9M9HT8pHbiX '18CTHU H T90pHH CHnhHbiX B38HMOnefi

CTBHA. KpoMe neKUHli , 6bm npoBeaea pHA TeMaTH'IeCKHX ceMHHapoB no aTHM )1(9 

npo6neMaM. Bcero B pa6oTe yqacTBosanH 185 qeno BeK, cpeAH KOTOpbiX 6bi1lH H 

MaTeMaTHKH; 'ITO paclllHpHno auanaaoa o6cy)!(aaeMbiX sorrpocos. B Ka'leCTBe rrpo-

Pnc. 134. Ily6ey aoceTHna 6onbmaH rpyaaa anano MaToB cTpaH EBponbi1 AsHH, 

Alj;pHKH, AMepHKH. rocTH 03HBKOMHJIHCb c opraHH3BI!HOHHOJt CTpyKTY

poll U/1RP11 OCHOBHbiMH yCTBHOBKBMH H HBY"lHbiMH HCCII8JlOBBHHHMH1 

rrpoBoaHMbiMH B MncTHTyTe. 



<fJeccopoB BbiCTyrt:IUUI KpyiTHbiO Yt:I9Hbi9 CTpaa-yt:IaCTHHJ.l, a T8K:lK9 H3B9CTHbi9 Yt:I9Hbl9 

npyrHx cTpaa. Tpynhr IIIKOJJbi roTOBHTCH K ony6nHKOBaBHro. 

na6opaTOpHH HnapHbiX p€·8KUHfi npoBena B HCT9KIII9M rony Ot:I9Hb BB:lKHYlO Me:lK

nyaaponayro Koa<fJepeHUHlO ITO tPH3Ht:I9CKHM HCCJJ9.UOB8HHHM C TH:lK91JbiMH HOHBMH, B KO

TOpOii: npHHHJJH yt:IacTHe ae TonhKO yt:IeBbre CTpaa-yt:IaCTHHU HacnrTyTa, ao H <P:a:aHKH 

H3 .npyrHX CTpaH, 

Y crreiiiao npoiiinH TaK:lK€• TpanHuHoaaoe coaemaa:a:e no nnepaofi cneKTpocKonHH 

H TeOpHH Hnpa, IV cHMnoany-M no pannoaneKTpoanKe B ITpare, ceMuaap no aneKTpo-

MarHHTHbiM npoueccaM B HnapHbiX paaKUHHX, COB9!IISHH9 no HCKpOBbiM KaMepaM H np. 

06'banHH9HHbifi HHCTHTY" HnepHbiX HCCnenoBaHHfi HrpaeT Ot:I9HI> 60JJbiiiylO pOJJb 

B opraHH38UHH COB9IU8HHH, B KOTOpbiX 38HHTepeCOB8Hbl Yt:I9Hbl9 BC9X CTpaH-yt:IBCTHHU. 

B coaemaHHHX, opranaoBaBf:hrx OI1.HI1, npHHHJJH yt:IaCTHe B 1964 rony - 1020, B 

1965 rony - 1122, B 1966 r :>ny - 1510 yt:IaHbiX H npyrHx cneu:a:anHCTOB OI1.HI1 :a: 

cTpaa-yt:IaCTHHU HacTnTyTa. 

KpoMe Toro, 6brno npoB·~neao 12 aayt:Iao-opraanaauuoHHbiX coaemaa:a:ti K:OMH -

TeToB (KaMepaoro, <fJoToaMyn:,cuoaaoro, no Hnepaoti <P:a:a:a:Ke H aeti:Tpoaaofi ¢HaRKe). 

3TH COB9IIIBHHH 38t:I8CTY10 H0 1 ~HnH He TOnbKO OpraHH38IIHOHHbifi, HO H HByt:IHbifi Xa

paKTep, ITOCKOJJbKY HB HRX Ol)cy:lKnanHCb peaynbTBTbi HCCnenoBBHHfi 1 npOB9,Q9.1IHbiX 

B 06'hanHH9H.IIOM HHCTHTyTe H CTpBHBX-Yt:IBCTHHllBX, B t:IBCTHOCTH, pe3yJJbT8Tb! COB

M9CTHbiX HBYt:IHbiX pa6oT, 

CQTpynHH'IeCTBO c np'rrHMH Me:lKAyHapoAHbiMH H HanHoaan&HWMH 

U9HTP8M;H 

B 1966 rony CBH au Ol1>H1 c npyrHMH Me:lKnyaaponahrMH ueaTpaMH eme 6onee 

yKpen:a:nHcb. ITp:a:naBanocb 6oHb!IIoe aaaqea:a:e coTpynHH'IaCTBy c UEPHoM, qneaaMH 

KoToporo HBJJHroTcH 13 cTpaa 3ananaoti Eaponhr. B Teqea:a:e rona B UEPHe nponon

:lKHTanbaoe Bp9MH 1 OT H9CK01Jb[{HX M9CH!l9B no rona, pa60TBJJH 11 lPH3HKOB H3 llyoHbl, 

OaH yt:IaCTBOBann B Hccne.n?BHHHHX, B~rrronaHeMbiX c noMombro nyabrpbKOBbiX KaMep, 

a TaK:lKa pa6oTanH B npyrHX )Tnenax. KpoMe Toro, 11 yqeabrX OI1.HI1 no6brBanH B 

UEPHe c nenbro aaaKOMCTBa c npoaonHMbiMH TaM aKcnep:a:MeaTaMH :a: o6cy:lKna.IIHH 

co crreu:a:anHcTaMn UEPHa HBJ't:IHbiX H opraaHaauuoHHbiX aonpocoB. Bonbiiioe aaat:IeaHe 

nnn pa3BHTHH cBH3eil: OH.HH c: UEPHoM HMena noeaaKa Ty.lla aupeKTopa HacTHTyTa 

aKane MHKa H. H .Boronro6oaa. 
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PHc./8B.BHa.HT .aHpeKropa OHHH aKa.aeMHKB H.H. B oromo6osa B IIEPH. Bo speMH 
ocMoTpa UEPHa .aeTieraiiHIO corrpoBo)J(.aanH Koop.aHHarop sKcrrepHMeHTBllb
HbiX paoor Da.aaesc H corpyaHHK OHHH H.CaBHH, pa6orasmHit B IJEPHe. 
Ha cHHMKe: pyKoso.aHrenh sayrraoll rpyiiiibi <P. <PapnH paccKB3biBaer 
H.H.boronro6osy o6 sKcrrepHMeHTe rro H3MepeHHIO rHpOMaT'HHTHoro oT

nomeHHH .anH Mroosa (¢oro r-Ha Beprpas a, IJEPH,. 

B 1966 rol{y ycnemao npol{onJKanoc& coTpyn aH'<IeCTao OH.HH c MacTHTyToM 

H.Eopa B Konearareae. naa yq:eHbiX OM.HM pa6oT81IH B aTOM HHCTHTyTe nponomKH

T91IbHOe Bp9MSI: 1 BHOCSI CBO~ BK118l{ B Bbiii01IHS19Mbi9 COBM9CTHO C l{STCKHMH <iJH3HK8MH 

aay'll:llbie uccnenoaaaHsr. CeAq:ac s Konearareae pa6oTaiOT TpH yq:eabiX ua Uy6abi. 

EonbinOe 3HS'Il:eHH9 B yKpenneHHH CBSI39~ C 9THM HHCTHTyTOM HM91I BH3HT BHite-nBpeK

TOpa OM.HM npo<Peccopa M.Ynernhi, l{HpeKTOpa n .HP npo<iJeccopa r.H.<tlnepoaa, a 

T8K}!(e 38MeCTHTenett ,llHp9KTOPOB nT<t> B.r.Conoa&eBa H n.HP C.M.nonHKSHOBa, KO

TOpbie o6cy>K.ll81IH TSM BOIIpOCbi .ll81IhH9~Inero COT Y.llHH'i9CTB8, H8y'!Hbi9 npo6neMbi 

H BbiCTynanH C 119KilHSIMHo 
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Hay'IHhre CBH3H c cppaan y3cKHMH aay'lHhiMH ueHTpaMH TaK:>Ke nponon:>KaiOT 

p83BHB8TbCH onaronpHHTHO. 11MeiOTCH Tp8.0HUHOHHhie CBH3H C H8Y'iHhiM ueHTpOM 

B CaKne H 11HCTHTYTOM H.nepHOH cpH3HKH B Opce. 

BH3HThi yqeahrx H3 cTpaa, ae smmnorrmxcSI yqacTHHnaMH 

HHCTHTYT8 

B npomnoM rony no npHr nameHHIO napeKuHH 11HcTHTyTa B lly6ay npae3:>KanH 

53 yqeHhiX H3 CTpaH-HeyqacTHHU 011.Hl1. 11 H3 HB:X npHexanH .llllH OOCY:>KJleHHH Ha

Y'IHhiX npo6neM, 'ITeHHH neKUHH H o6MeHa onhrToM. Y cnemao npomno npeohrBaHHe 

B lly6ae 3.MHxaanHca H P.XeKeHa H3 UEPHa, KOTOphre o6MeHHBanHcb onhrToM c 

yqeHhiMH n.Hfl no BOnpOC8M p eKOHCTpyKUHH CHHXpOUHKllOTpOHa naoopaTOpHH. 3To 

ohm oTBeTHhiH BH3HT aa nocemeaae UEPHa cpH3HK8MR 011.Hl1. Eonee Mecsma B JlfiiT 

paooTan cppaHUY3CKHH yqeHhiH ll.Mopanne, cnenHanHCT no KaMepaM H o6paooTKe 

8KCnepHMeHT8llbllhiX Jl8HHbiX. lly oHy noceTHnO T8K:>K9 HeCKOllhKO cpH3HKOB-TeopeTHKOB, 

KOTOphle BhlCTynnnH C neKUHHMH H8 CeMHHapax. 

Eonbmoe 'iHCno yqeHhiX p a3HhiX cTpaH ohrno npHrnameao B 1966 rony nnH 

yqacTHH B Me:>KnyaaponHOH IIIKone no cpR3HKe aneMeHTapHhiX qacTHU, B Me:>Knyaapo.n

HOH KOHcpepeHUHB: no cpH3H'I9CKHM HCCIIe)lOB8HHHM C TH:>KeiihiMH HOH8MH H .npyrax 

H8Y'iHhiX COBemaHHSIX. 

PHc. 136. FeHepa.nbHbiti .aHpeKTop UEPHa. npo¢eccop E.FperopH 6bm rocreM I1HCTH

ryra.. Ha. cHHMKe: na.y qabre corpy.aHHKH B.A.Hp6a. H C.A. EyHHTOB ( o6a pa.-

6ora.nH B UEPHe) p a.ccKa.3biBBIOT E.rperopH o HOBbiX aKcnepnMenra.x, 

BbiiiOnHeHHbiX HB cHnxpouHKnorpone OMHH. 

~ -· .. --- --~""""- ""11. .. / 
~ . ... - joo- ,.,. 
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Prw. 137 ,. 

Monoabie ljJH3HKH-caeuHa-

1IHCTbi B 061IBCTH BTOMHbiX 

peBKTOpOB H3 lieHTpa ¢H3H

qeCKHX HCCIIB/lOBBHHH B 

Tpeno6ne 3HBKOMHTCH c Mo

,aellbJO ,ay6HeHCKoro HMI!Yllb

CHOrO peaKTopa. Ha BTo

poM rrnane - 6eceayJOT 38-

MeCTHTellb JlHpBKTOpa lieH~ 
Tpa HaepHbiX HCCIIB/lOBBHHH 

B TpeHo6ne apo~eccop 

rJ.fl.EannnraH H 3BMeCTH

TB1Ib JlHpeKTOpa /Ja6opaTo

pHH HeHTpOHHOH ¢H3HKH IIpo

ljJeccop C/J.Il.lllaaHpo. 

PHc. 138 

YqeHbie Pe3ep¢opaoBCKoil 

na6oparopHH 6ece,ayJOT c 

/lHpeKTOpOM /Ja6opaTOpHH 

H.aepHbiX apo6neM apoljJec

copoM B.Fl.J]JKeneaOBbiM. 

CneBa - aHpeKrop na6opa

Topnn HM.Pe3ep¢opaa rrpo

¢eccop T.n.rinKaBaHc. 

_, 
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no cornarneanro o6 o6Meae yqeHbiMH, cyrr ecTByromeMy Me)I(~Y lly6aon H 

UEPHoM, B n.HP pa6oTan yqeHblfi H3 3ananaofi re JM8HHH P.EpaanT, OH yqacTBOBan 

B aKcnepnMeHTax no noncKaM Tpofiaoro neneHHH H~ep. B aToll: )1(9 na6opaTopHH 

no aaanor:nqHoMy cornarneanro c KonearareaoM B reqea:ne nonyrona nposonnn nc -

cne~oBaHHH cnoaTaHHO nenHmnxcH nsoMepoB ~aTCKHtl: yqeHbitl: C. B&epaxon&M. 

Peruea:neM Yqeaoro coseTa n:npeKuHH HacT:nryTa npenocTasneao npaso np:nr-

naCHTb B KaqeCTBe CTHneH~HaTOB H3 p3.3Hb!X CTpaH 15 ¢H3HKOB 1 

npeHMyiiieCTB8HHO MOnO)lbiX, C TeM, qTo6bi OHM l..iOrnH COTpy~HHqaTb B Hay'<!HbiX 

pa6oTax HacTHTyTa. B lly6ay B HoH6pe 1966 ron.=t npn6hm nepBhifi cT:nnea~naT -

llOKTOp KaManyll~HH AxMe~ H3 flaK:HCTaHa. Oa 6yneT pa6oTaTb B nT<t> B Teqea:ne 

rona. 

YqacTHe 011HM B Me:lKilyHapOilHbiX E HaUHOHallbHbiA 

KOHdJepeHnHHX 

B npornnoM rony ¢:nsHKH .HacTHTyTa yqacTsosan:e: B pHne Me~yaapo~HhiX 

H H8UHOH8llbHbiX KOH<iJepeHuHfi, IIIKOn, CHMn03Hyr-IOB • .LlenerauHH 0.11.Hl1 6binH Ha 

Me:>KnyaapoJJ.Hofi Koa¢epeannn no ¢n3HKe BhiCOKHX aaepr:nfi B EepKnH, aa Me:>KJJ.yaa

poJJ.Hofi KOH¢ep8HUHH no CTpyKType HJJ.pa B faTnHH6epre, H8 fopJJ.OHOBCKOfi KOH¢epeH

UHH no HJJ.epaott XHMHH B CllJA, aa Me:>KJJ.yHapoJJ.Hofi Koa¢epean:nn no Hnepaofi ¢oTo

rpa¢:n:n B HTan:n:n, aa Me:>KnyaapoJJ.HOM CHMnos:nyME n·o :nccneJJ.OBBHHHM HJJ.ep, pacrro

no:>KeHHhiX naneKo oT o6nacTH cTa6:nnhHOCTH , B llJ Beu:nH; Ha Koa¢epeHUHH no nonSJ

pH30BaHHhiM SJJJ.epHbiM MHill8HHM H HCTO'IHHK8M ITOn!lpH30B8HHbiX HOHOB B CaKne H llp. 

Bcero nnH yqacTHH B Koa¢epeauHHX, mKonax H c:n Vlno3HyMax sa rpan:nny Bbie3:>Kano 

B 1966 rony 44 yqeHbiX 06'heJlHH8HHOro HHCTHTYTB. 

• PHc. 138. lilHpoKHit MeEaysapoasbrit o6MeH yqeHbi\1H - oasa H3 xapaxrepHbiX oco6eH

socre:H aeHTenbHOCTH UncTHTyTa. Ha CHHMKe - 2 reopeTHKa. OaHH H3 

HHX - KaMs.nyaaHH AxMeT H3 17aKHCTiiH8. On IIpHexan B Ey6sy H8 roa H 
BKlliO'IHllCH B p860TY na6op8TOPHH Teo,JeTH'IeCKOit I/JH3HKH. Bropoii - Bna
aHMHp Ks.nbiiiieBCKHit, KOTOpblit CeH'I8l: p860T8eT B MeEnYH8pOnHOM Te

OpeTHT{eCKOM a.esrpe B TpHecre. 
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ITEPEY:EHb 
Hay'!HbiX COB9UlaHHH, ITpODC.IlOHHbiX B 1966 f'O.Ily 06'b9JlHH9HHbiM HHCTHTYTOM 

srnepabiK HCGne,llOBaHHH 

TeMaTRKa coaemaHHfi BpeMsr npo-
B9Jl9HRSI 

Coaemaaae KaMepHoro KOMHTeTa 

XVI coaemaHHe ~OT09MynhCHOHaoro 
KOMHTeTa 

13-14 SIHBapsr 

13-14 SIHBapsr 

II ceccHSI Y'le!'Ioro coaeTa ITO 
<jJH31iK9 BblCOKHX 9HeprHH 

CoaemaHHe KoMHTeTa ITO aetl:Tpoa
aoil: <jlnaaKe 

Coaemaaae KoMHTeTa no srnepaoil: 
<jJH31iK9 

II cecCHSI Y'ieaoro coseTa ITO <jJH3HKe 
HH3KHX 9Hepi"'HH 

CosemaHHe ITO aBTOMaTH3aUHH o6pa-
6oTKH 9KCITepHM9HTanbHOH HH<jJOp
MaUHH H ITpHM9HeHHID Bhl'iHCnHT9nbHhlX 

MaiUHH 

Pa6o1:1ee COBeUlaHH9 ITO HCKpOBbiM 
KaMe paM 
CeMaHap ITO o6Meay onbiTOM B KOHCT
PYHPOBaHHH H axcnnyaTaUHH UHKnoTpOHOB 
H coaemaane KoMHTeTa ITO Sl)lepaoi'I 
<jJH3HKe 

MeJKnyaaponaasr aeceaasrsr IUKona ITO 
<jJH31iK9 sneMeHT8pHbiX qaCTHU 

Coaemaane KaMepaoro KOMHTeTa 

X VIle oaemaane ~OT09 MY nhCHOHaoro 
KOMHTeTa 

CoaemaaHe KoMHTeTa no aei'ITpoHaoi'I 

<jJH3HKe 

III ceccHsr Yqeaoro coaeTa no <jJH3HKe 

Bb!COKHX 9HeprHH 

III ceccHsr Y'ieHoro coseTa no <jJH3HKe 
HH3KHX 9Hepi"'HH 

CoaemaaHe no MaTeMaTH'ieCKHM MeTo
naM peiUeHHSI 3a)la'i SI.IlepHOH <jJH3HKH 

CoaemaHHe no srnepaotl: cnexTpocxonHH 

H TeopHH srnpa 

MeJK.IlyHaponaasr xoa<jlepeHUHSI no <jJH3H
'le.cKHM HCCne)lOBaHHSIM C TSDKenbiMH 
HOHaMH 

15 SIHDapSI 

7-9 <jleapansr 

7-10 <jleapansr 

10-12 <jlespang 

22 <jleapansr-
3 MapTa 

14-19 MapTa 

19-23 anpensr 

14anpenH-
5 MaSI 

4-7 MaR 

4-7 MaR 

23-25 MaSI 

26-28 MaR 

26-28 MaSI 

21-25 RIDHSI 

28 HIDHSI - 2 Hrong 

13-19 OKTS!OpSI 
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MecTo 
ITposeneaHsr 

.D.y6aa 

.D.y6aa 

.D.y6na 

.D.y6Ha 

.D.y6a:a 

.D.y6aa 

.D.y6aa 

.D.y6Ha 

KpaKOB 

5InTa 

Bapaa 

BapHa 

.D.y6aa 

.D.y6aa 

.D.y6a:a 

.D.y6Ha 

.D.y6aa 

.D.y6aa 

KonH'ieCTBO 
y'iaCTHHKOB 

42 

24 

16 

36 

40 

16 

36 

12'i 

59 

185 

26 

19 

55 

16 

16 

47 

129 
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IV CHMn03HYM no pa):(HO&neKTpOHHKe 
( UH<i:JpOBbie Bhi'iHCnaTenbHhie M8IIIH!-Ibl 
If 8BTOM8TH38llHSi oopaoOTKH t:~aHHh!X) 

CoBemaHHe KaMepHoro KOMHTeTa 

XVIII coBemaHHe <PoToaMynhCHOHHoro 
KOMHTeTa 

CoBemaHHe KoMHTeTa no HefiTpoHHOfi 
<i:JH3HK9 

CoBemaHHe KoMHTeTa no Sit:lepHofi ¢H3HKe 

IV cecCHSi Y'ieHoro coBeTa no ¢H3HKe 
Bb!COKHX &HeprHfi 

IV cecCHSi Y'ieHoro coBeTa no ¢H3HKe 
HH3KHX &HeprHfi 

CeMHHap no aneKTpoMarHHTHhiM npoueccaM 
B Sit:lepHb!X peaKUHSiX 

CoBemaHHe no ¢H31fKe H XHMHH nerKHX 
M-e30HOB 

2 

25-28 OK'rSiOpSi 

29-30 HO lOpSi 

29-30 HO lOpSi 

"29-30 HOSiOpSI 

29-30 HOS OpSi 

2-3 t:~eKaopg 

1-3 t:~eKa15pSi 

7-16 t:~eKcopSi 

16-21 t:~e~aopSI 

ITEPE4EHb 

3 4 

IT para 90 

.Lly6Ha 48 

.Lly6Ha 40 

.LlyoHa 55 

.Lly6Ha 25 

.Lly6Ha 17 

.Lly6Ha 16 

.LlyoHa 130 

.Lly6Ha 29 

Me)!(J:IyHapOJ:IHh!X If H8UHOHanbHhiX KOHq1epeHURfi 1 CHMn03HYMOB 
H ceMRHapoB, B KOTOphiX npHHHManH yqacTRe yqeHhie OI1.HI1 

B ·1966 rot:~y 

Me)!(J:IyHapot:~HaSi pat:~HOXRMH'iecKaSi 

KoH¢epeHUHSi, BpaTHcnasa, 4CCP 

Me)!(J:~yHapot:~Hoe coBemaHRe no Sit:~epHhiM 

peaKUHSiM Ha nerKHX Sit:lpax, BepnHH, r .LlP 

Me)!():(yHapot:~HaSi KOH¢epeHUHSi no cnaohiM 
B38HMOt:~efiCTBHSiM sneMeHTapHb!X 'i8CTHU 1 

Byt:~aneiiiT, BHP 

HauHoHanbHaSi KoH¢epeHURSi no ¢R3RKe, 
Co¢HSi, HPB 

Me)r;.oyHapO.OHbifi CHMn03!!YM no XHMHH 
ropH'iHX aToMOB, l1a¢afieTT, ClllA 

KoH<jlepeHURSI no H30XpOHHhiM UHKnoTpoHaM, 
faTnHHoepr, ClllA 
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P.UaneTKa (4CCP) 
IO.T.4e6ypKOB (CCCP) 
IO.B.HopceeB (CCCP) 

I1.B.CR30B (CCCP) 
P,A,3paM)!(SIH (CCCP) 
B.I1.<PypMaH (CCCP) 
I1. PoTTep (f.LlP) 
f,3nep (f.LlP) 

.Ll.I1.BnoxRHUeB ( CCCP) 
HryeH BaH Xbey (.LlPB) 
3.0,0KOHOB (CCCP) 
B.H.BanyeB (CCCP) 

M.f.MemepsrKoB (CCCP) 
)K,)KeneB ('HPB) 
JI.IOcKecenHeBa ( HPB) 
.H.liHnTaK ( 4CCP) 

I1.3Bapa (4CCP) 

B.fi • .LlMHTpHeBCKRfi l CCCP) 
B.B.Konbra {CCCP) 
E.CxBaoe (ITHP) 
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CeccHSI YqeHoro coaeTa Me)KJlyHapc JlHoro 
ueHTpa TeopeTHqecKofi ¢H3HKH, TpHHCT, 
I1TanHSI 

CoaemaHHe ITO KynoHOBCKOMY aoa6y:K
neHHro, KoiTeHrareH, naHHSI 

illKona ¢H3HKOB UEPHa, HoopJlBHK
aaH-3ee, fonnaHJlHSI 

fop)lOHOBCK8SI KOH¢epeHUHSI ITO SIJl9pffOH 
XHMHH, Hbro-noHnoH, CWA 
CHMII03HYM rro pa6oTaM SI!lepHoil ¢I:3HKH 
c TaHJleM-reHepaTopaMH; fat!:nenb6epr, 
<PPr 
Me)KJlyHapOJlHBSI KOH¢epeHUHSI ITO SIJlHpHOH 
¢oTorpa¢HH, <f>paCK8TH, l1TanHSI 

neTHSISI !IIKOna ¢H3HKOB, nHrrepH, <PP.H
nSIHJlHSI 

Me)KJlyHapOJlHbiH CHMII03HyM ITO HCCJI9Jl0B8HHID SIJl9p, 
pacrron0)!{9HHhiX Jl8J19KO OT o6naCTH CTa6HnbHOCTH, 
nroceqHnb, illB9llHSI 

XIII Me)KJlyHapo,lla:asr KoH¢epeHUHSI rro ¢H3HKe 
BhiCOKHX aHeprHH:, EepKnH, CiliA 

MeJKnyHaponHasr neTHSISI !IIKona ¢H3HKOB, 
fepuer-HoBH, lOrocnaBHSI 

CHMIT03HYM rro xpoMaTorpa¢HH, 
Eproccenh, EenbrHSI 

KoH¢epeHuHsr ITO srnepHot!: ¢H3HKe, 
faTnHH6epr, CllJA 

f'eHepanbHaSI accaM6neg l110ITAIT, 
Eaaenb, WaeH:uapHSI 

Koa:¢epeHUHSI rro SinepHbiM naHHhiM, 
DapH)!{, <PpaHUHSI 

CeMHHap rro ¢H3HKe HH3KHX aa:eprHi!:, 
TpHeeT, l1Tam•q 

KoH¢epeHUHSI rro rron.SipHsoaaHHhiM SI,lepHbiM MH!IIeHSIM 
H HCToqHHK8M IIOnSipH30B8HHblX HOHC,B, 
CaKne, <PpaHUHSI 
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B.f.ConoabeB lCCCP) 
l1.Tonopoa (HPE) 

C,illHMqHK liTHP) 

-B.A.HHKHTHH (CCCP) 
l1.B. <PanoMKHH l CCCP) 
.H,EeM ( L{CCP) 
d,.H6noHCKHH (ITHP) 

lO.U.OraHecsrH (CCCP) 
B.A.llpyHH (CCCP) 

f.3nep (rnP) 

K.ll.ToncTOB (CCCP) 
B.IT.ITepenhirHH lCCCP) 

IT.<Porenb (LICCPJ 

K.AneKcaHnep (fnP) 
B.A.KapHayxoa lCCCPJ 
r.MyaHonb ~rnP) 
H.l1.ITSITOB (CCCP} 

ll.l1.EnoXHHU9B (CCCP J 
B.rr.n)!{enerroa (CCCP) 
l1,B.LiyaHno (CCCP) 
M,f.MemepSIKOB (CCCP J 
A.H.TaaxenHnae ( CCCP J 
3,CTpyranhcKd (ITHP) 
T .no6poaonbcKHi!: ( ITHP) 

l1.Tonopoa (HPE) 
Y .KyHJlT (fllP) 

IT.C.l1caea ( CCCP) 
E.M.6ap6a!IIOB (CCCP) 

B.A.XanKHH (CCCP) 
<P.MonHap (BHP J 

l1.Ynerna (LICCP) 
A.Xpb!HKeBHq ( fiHP) 
2K,2Kenea (HP.5) 

n.I1.EnoXHHll9B l CCCI:-') 

10 ,11.P .116oa ~ CCCP) 

lO.l1.<PeHHH (CCCP J 

<P.nerap (LICCP) 
IT.BHHTepHHTU l LICCP) 
3,.HHoyT l L{CCP J 



B 1966 ro.ny R3.[l8T8J1bCKHH OT.[l8J1 I1HCTHTyTa BbiiiYCTHJ1 B CBST 557 H8HM8HO

BaHHM npenpHHTOB. E}I(e.naeaao BhiXO.llHJJO ITO 2-3 ITpe:IpHHTa. Oaa paccomannch a no

psr.nKe 06MeHa HHCTHTyTaM H yt.reHhiM 37 CTpaH, E HOSI6pe 6blJ1 OTMeqeH Bb!XO}l 

B CBeT TpeXTbiC SI'IHO:'O ITpeiTpHHTa, 

KpoMe Toro, aa aTo :lKe apeMsr ITocnaao a aay IHbie :lKypaanhr 6onee 400 eTa

Tell: COTpy.[lHHKOB I1HCTHTyTa. l13 HliX ITO LI(8J18HHIO 8ETOpOB OKOJ10 75% 6h!J10 HaiTpaB

J18HO B COB8TCKHe :lKypHaJ1hi, a ITpHMepHO :G5% - B :lKypaarrhi, H3.[lal0IIlli8CSI B fDP, 

BearpHH, Tionhme, qexocnoaaKHH, EonrapHH, DaHHH, CWA, I1Tamm, !PpaHUHH, Eenh

rHH, lOrocnaBHH. 

Tio oT.nerrbHhiM saiTpocaM, nocTyiTHBlliHM H3 C"paa-yt.raCTHHll a .npyrHX rocy

.napcTa, oTITpaaneao 6onee 3000 ITpeiTpaaToa. 

B 1966 ro.ny pacmapHJ1CSI Kpyr yqeHhiX 11 11HCT11 ryTOB, C KOT0pb!M11 ocymeCTBJ15l-

8TCSI o6MeH rry6rrHK8UH5IMH: y 06'b8.[lliH8HHOrO 11HCT111'YT8 IT05IBHJ10Ch 80 HOBb!X a.npe

caTOB a cTpaaax-yt.raCTHRUax I1HCTHTyTa H a .npy:t'nx cTpaaax, BKJJJOqag Ky6y, Boc

TO'IHhiM TiaKHCTaH, faaa:Hn. 

B o6MeH aa aam11 as.naH11SI aay'!HaSI 6116n11oTeKa a coTpy.nHHKH Dy6Hhl nony

'111J1H ITO'ITH 10 000 ITpenpHHTOB 11 OTT11CKOB 1 a TaKLI<O 6ecmraTHYlO ITO.[liTHCKy Ha pHil 

COBeTCKHX H 3apy6e:lKHb!X :lKypHaJJOB, TipeiTpaHrbi H OTT11CKH paCITpe

.[l8J15llOTCSI ITO CTpaHaM CJ19.llYlOIIl11M o6pa30M: 
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CTpaHa TiperrpHHTbl 0TTHCKH nH'iHbie rrpeiipHHTbl Bcero 

CCCP 386 - - 386 

BeHrpHSI 7 - • 86 93 

rnP 4~ 5 31 78 

Tionbiiia ~47 8 20 275 

PyMblHHSI 20 - - ~0 

L{exocnoBaKHSI 52 9 9 70 

IOrocnaBHSI 47 I:J6 3 146 

ABcTpanHSI 1 1 1 3 

ABCTpHSI 16 3 6 ~5 

Eenbl"HSI 21 4 22 47 

J3pa3HJIHSI 47 ., 12 66 

BenHK06pHTaHHSI 150 16 102 268 

<PPf ~54 97 40 391 

fonnaHllHSI 6 17 10 03 

.LJ.aHHSI 30 87 29 146 

HapaHnb 54 4 280 338 

HHllHSI 88 5 20 113 

HpnaHllHSI 4 - 9 10 

HTaJIHSI 383 134 1144 1661 

KaHaaa 53 6 26 85 

HopBel"HSI 8 - 1 9 

TI8KHCT8H 17 - - 17 

CIIJA 641 99 14ti0 ~:.wo 

<I> HHJI SIHllH Sl 33 12 9 54 

<PpaHUHSI 371 6 239 616 

Ill BeiiuapHSI 168 1 1923 2092 

llJ B9UHSI 79 1. 26 106 

f!IIOHHSI 236 31 80 347 

HcrraHHSI 13 - 2 15 

TpeUHSI 5 - - 5 

TypUHSI 1 - 1 2 

MeKCHKa 2 - - 2 

!Oxma>I AI!JpHKa - - 2 2 

TyHHC 1 - - 1 

AQI"9HTHH8 4 - 6 10 
06mee KOJIH'I9CTBO 3487 649 "5599 9735 
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B 1966 ro.ny . BBe.lleHa HOB8SI1 6onee p8U.IiOH8n bH8SI C.liCTeMa paCCblnKH pa60T B 

38BHCHMOCTH oT .ax TeMaTHKH. ITony'iaTenSIM aayq hiX ny6naKanHii: 6brnH pa3ocnaHbi 

aHKeThr c nenbiO yTO'iHeHHSI HHTepecyromeii: ax TeM aTH'KH. Bee TeMhi, no KOTOpbiM 

B Jly6He H3.ll8IOTCSI npenpHHTbl 1 0603H8'ieHbl 13 p a3nH'iHbiMH HH.lleKC8MH. !lo.nro-

TOBneHhl HOBbie CIIHCKH a.npeCOB C yK838HHeM B K )!{.llOM H3 HHX TeM8TH'ieCKHX HH-

.lleKCOB. 

flOMHMO H3.ll8HHSI rrpenpHHTOB, H3.ll8TenbCKHH OT.llen B 1966 ro.ny K .lleCSITHneT

HeMy ro6irnero OHf!H BhiiiYCTHn THpa)!{OM 10 UOO 9 K3eMnnSipOB KBHry 'lly6aa 1956 -

1966" (0Tne'iaT8HO B 1-oii: 06pa3UOBOH THilOrpa~HH) H y'iaCTBOBan B C03.ll8HHH 

KHHO¢HnhMa "lly6aa - ropo.n .npy)!{6hr yqeshrx' (ll HTpanbHaSI CTY.llHSI .noKyMeHTanb

HhiX qmnhMOB). ITo O.llHOMY 9K3eMnnSipy qmnhMa n ony'iHmr BCe cTpaHhr-yqacTHHUbi, 

CoBMeCTHO c 6H6nHoTeKoii: H3.ll8H 6H6nHorpa¢ H'ieCKHH yKa3aTenb BCex ny6na

KanHii: OHf!H 3a 10 neT, a coBMeCTHO c y'ieHhiM c eKpeTapHaTOM - oT'i~T o paooTe 

OvHU1 3a 1965 ro.n. 

PHc. 140. B 1866 roay OHH/1 p8CCbin8n CBOH rrperrpHHTbi yrreHbiM, HHCTHTyTBM H 

6H6nHOTeK8M 37 CTp8H BCeX KOHTHHeHT OB. 38 1'01{ CeKpeT8pb IIO o6MeHy 

IIpeiipHHT8MH HpoCn8B8 4JHHrepOB8 (tfC CP) BHeCn8 B CIIHCKH p8CCbinKH 

IIpeiipHHTOB 80 HOBbiX 8J{peCOB. 
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KpoMe Toro, s 1965 r o ny H3AaTenhCKH~ oTnen nonaocThro ynosneTsopHn 

BCe 38IIpOCbl na6opaTOpHR H8 6 naHKH AnSI o6pa60TKH 8 KCIIepHMeHT8nhHbiX A8HHbiX 1 

a T8K)K e Ha npyryro neqaTHYID nponyKUHID. no 38K838M BU OTneqaTaHO 60nhlliOe 

KOnH'IeCTBO HH«iJopMBUHOHHbiX M a TepHanos, Heo6xoaHMbiX anSI pa60Tbl H8 BblqHCnHTenb

HbiX M8 li1HH8X ( OIIHC8HHSI1 HHCTp y KUHH 1 rrporpaMMbl H KOabi}. Hcnonb3ySI CBOe «iJoTo

penpoayKUHOHHOe o6opyaOB8HHe , H3aaTenhCKHM OTaen H3rOTOBHn 597 nneHOK no 38-

K838M U3Ma anSI HsroTosneHHH neqaTHbiX cxeM aneKTpOHHKH. 

HsaaTenhCKHM OTaenOM OT neqaTaHbl H pasocnaH)'>I B CTp8Hbi-yq8CTHHUbl 6 pan

IIOpTepCKHX noKnanos aa XIII M :e)Knyaapo.naoi!: Koa¢epeHUHH no ¢H3HKe BhiCOKHX 

:aaeprHii B EepKnH. neqaTanHCh MaTepHanbi K KOH¢epeHUHHM, npoHCXOAHBillHM B 

ny6He (KOH«iJepeHUHSI no «iJH3 HKe TSl)l\enbiX HOHOB 1 COBelli8HHSI no HCKpOBbiM K8MepaM 1 

SiaepHOH CIIeKTpOCKOIIHH H ap.}. neqaTanHCh T8K)Ke BCe 8BTOpe¢epaThl K8HaHaaTCKHX 

H aoKTopCKHX AHCCepTaUHH coT pynHHKOB OH.HH, MaTepHanhi anSI KoMHTeTa nonao-

MoqH hiX npeacTaBHTenei!:, Y'leHbiX coseToB. 

no 38K838M 6H6nHOTeKH, na6opaTopHH HHCTHTyTa H 3eMnSiqecTB H3rOTOBneao 

1095 CTp8HHU «iJoTOKOIIHH R lll::l81 KaapOB MHKpO«iJHnhMOB. 

B 1966 rony MBlllHHHhiii nap K HsaaTenhCKoro oTaena nononazncsr cospeMeHHhiMB 

M8lliHH8MH 1 II03BOnHBlllHMH yny qmHTh IIOnHrpa<iJHqeCKOe KaqecTBO npenpHHTOB. 

PHc. 141. HsaaTenbCKHit . oTaen H JICTHTyTa perynHpHo nononsHeT caolt MBIIIHHHblll napiC 

HOBbiM of5opyt!OB8HHeM, n03BOflHIOIIJHM ynyfliii8Tb nonHrparjJH'<leCKHe K8fleCTB8 

npenpHHTOB. 
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6H6JIHOTeKa 

B 1966 ro.o;y aayqao-TeXHa'lecxaSI 6a6naoTel:a o6cny.:n<aaana 3480 qenoaex, a 

TOM qacne 550 rrpH6hiamax a OHHH a KOMaa.o;apm.xy. Ehmo Bhi.o;aao 98 474 axseM

rrns:~pa KHHI' a :1Kypaanoa. CoTpy.o;aaxa HacTHTYTa o6ecrreqaaanHCb aeo6xo.o;aMoii: na

TepaTypoii: ITO BCeM OCHOBHbiM aay'I:Hb!M BOIIpOCaM. 

3a ro.o; a 6a6nHoTexy rrocTyrrano acero 17041 aKa, KHar, :1Kypaanos, rrperrpaHTOB. 

Oaa nonyqana :1Kypaanbi 550 aasaaHHH, HS aax 50 - no o6Meay, rrpa'leM 30 - as 

cTpaa-yqaCTHHil. Ben BHOBb nocTynasmaR naTepaTy;>a csoespeMeaao o6pa6aTbiBanacb 

a oTpa:1Kanacb B KaTanorax 6H6naoTeKH. 

Ha 31 .o;eKa6pn1967 ro.o;a <jloa:.o; 6a6nHoTeKa coc'IaBn.5JJ1 239254 rreqaTHhiX e.o;HHHilhi, 

Ba6mwrpa<jJH'lecxaSI rpyrrna HTE rrposo.o;HT cnpasoqao-aa<jlopManaoaa:yro pa6oTy, 

TeMaTaqeCKYlO no.o;6opKy :1KypaanbHbiX CTBTeH no 3:1 TeMaM, paCChinaeT HH<jJOpMallH

OHHhie CnHCKH HOShiX Kaar, .lKYPHBJIOS, rrpenpaHTOS 10 seeM na6opaTOpH.51M • .Usa pasa 

a MeCSIIl SbinycxaeTCSI "'l1a:¢opManaoaabiH 6ronneTeHb•, KOTOpbiH pacchrnaeTCSI a 200 a.o;

pecos. 

· B npome.o;meM ro.o;y obin no.o;roTosneH a HS.o;aH 'Ea6naorpa<jlaqecKaii: yKasaTenb 

pa6oT coTpy.o;aaKos OHHH sa 1956-1966 rr". Boc«!Mb TeMaTaqecxax SbiCTaBOK na

TepaTyphi 6binO opraa:Hsoaaao K cosemaaaSIM H KOH<jlepeRnasrM, rrpoxo.o;asmaM s Ha:

CTMTyTe, 



!f 
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J13o6peTaTeJibCTBO 

H paQHOHaJIH3aQH~ 

Ha 31 ~eKa6pH 19o6 ro~a B 06be~nHeHHOM nHcTnTyTe R~epHh~ nccne~oaa

adi acero c~enaao 103 naoop•lTeHnR, na KOTophiX aae~peao 35, 

B 1966 ro~y coTpy.[{HRBaMn OI1.HI1 no~aaa 81 aaRBKa Ha npe~nonaraeMhie 

nao6peTeHRR. Tiony'leHhi nono >KnTenbHhie perneHRR no 21 na anx. 

B ncTeKrneM ro~y BHe~r,eao 280 pannoaannaaTopCKHX npe~no:JKeaail: R 8 aao-

6peTeanil:, npa aTOM aae~peHEe 10 pannoaanaaaTopcKRX npe~no:JKeHnil: ~ano sKoHo

MH'IeCKRH scj:>cj:>eKT B CyMMe 5f 1,5 Th!C, py6. 

Ha 31 ~eKa6pR 1966 roL:a naTeHTHhiil: ¢oa~ OI1.HI1 cocTaBnReT 31600 e~aaan, 

B TOM qacne: 

a) onacaanil: aao6peTeHHil: 

6) K8pTO'IeK naTeHTOB 

13 600, 

18000. 

B OI1.HI1 pa6oTaeT CBI·Illle 800 pannoaannsaTopoa H 123 H306peTaTeJHI. 



A~MHHHCTpaTHBHO-

X03.SdiCTBeHHa.H 

~e.HTeJibHOCTb 

Bcsr 8AMRHRCTpaTRBao-xo3sril:cTBeaaasr AesrTer.hHOCTb l1acTRTyTa B 1966 roAy 

6bma aanpaaneaa aa BhmonaeaHe saAa'I, rrocTaane• HhiX Y'IeHhiM coaeToM H KoMH

TeTOM IIOJIHOMO"!HbiX rrpeACTSBHTeneil: l1HCTHTyTa, 

HIVKe IIp!iBOASITCSl OCHOBHbie, orrp8,1:l8l'ISUOIIIR8 I10K838T8l1H 8AMRHHCTp8THBHQ

X03SlilCTBeaaoii: AeSITenbaocTR Ol1rll1 B 1966 roAy, 

l.KaApbi 

Ha 31 AeKa6psr 1966 roAa B na6opaTopHSIX H ynpaaneHHH 06beARHeaaoro HH

CTaTyTa Sl]:lepHbiX HCCJl8AOB8HHil: pa60T8Jl0 3220 co·rpyAHHKOB, KpOMe TOrO, B rrpo-

R3BOACTB8llllbiX 00Ap83Aene.B:RSIX 06'b8ARH8HHOro RHCTHTyTa 1209 "18JlOB8K. 

no KSTerGpHSIM pa6oTaiOIIIH9 B Ol1rll1 pacrrpeAeJISIIOTCSl CJI8AYIOIIIHM o6pa30M: 

B na6opaTOplHIX B npoasaoncTaea- Bcero 

H Y.IIPBBJleHHii Hb!X IIOApasneneHRSlX 

Hay'IHhie coTpyAHHKR 504 504 

l1a:lKeaephi 624 53 677 

TexaHKH H MSCTepa 345 82 427 

Pa6o•me R na6opaaThi 1308 883 2191 

Mnan. o6cny:lK. nepcoaan 139 121 260 

Cny:lKaiiiRe 202 48 250 

YqeaaKg 98 22 120 ' 
l1Toro: 3220 1209 4429 

I1s 'IIiCJl8 CII9llH8l1HCTOB H3 CTpaH-y"laCTHRll (KpOMe CCCP) B OI1.HI1 pa6oTaroT: 

aay1JHbl9 COTPYAHHKH - 165, HH:lKeaepbl - 57, T8XHHJJi, na6opaHTbi H CJiy:lKamae - 51. 
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B VfHCTHTyTe TPY.O:.fiTCH: 

aKa.O:eMHKH - 2 

qneHbt-·KoppecnoH.o:eHTbi 

AHCCCp - 6 

.O:OKTopa HayK -· 39 

KSH.O:H.0:8Tbl HayK -169 

K o M n n e K T o B a H H e. B Te'leHHe 1'966 ro.o:a B Oo'be.O:HHeHHbtii HHCTHTYT 

npHH.fiTO 492 HOBbiX COTpy.O:HHK"l! 

aay'IHbiX coTpy.O:HHKOB - 112 

HHJK9HepOB - 83 

T9XHHKOB H M8CTepoB - 31 

paOO'IHX H naoopaHTOB - 147 

cnyJKaiiiHX - 16 

yqeHHKOB - 100 

B TOM 'IRene 146 cneuHanHcToE H3 cTpaa-yqaCTHHU ( KpoMe CCCP). I1a oomero 

"lHCJla npHH.fiTbiX 27 - MOJIO.O:ble Cll9UH8JlHCTbl C Bb!CUIHM Oopa30B8HH9M, 3a TOT 

)1{9 nepno.o: ocaooo)K.o:eao OT pal5oTht 346 qenoaeK. 

B 1966 ro.o:y perynHpHo np<)BO.O:HJlHCb nepeBbiOOpbt aay'lHbiX pa6oTHHKOB Ha aaaH

MaeMbte HMH .O:OJIJKHOCTH. Y'leHbll\lH COBeTaMH H aay'lHO-TeXHH'l9CKHMH COBeTaMH na6o

paTOpHi!: H30paabr aa HOBbie cpoKa 62 aay'lHbiX coTpy.O:HHKa. B 1966 roJly 6brnH aaMe

meHbi BaKaHCHH aa JlOJlJKHOCTH .O:Hp8KTOp0B H 38M9CTHTenei!: .O:HpeKTOpOB naoopaTopni!:, 

cpoK nonaoMO'IHii KOTOpbiX HCTeR, Bbroopbr cocToHnHCh aa XXI cecCHH Ytieaoro co-

BeTa OI1.HI1. 

CoBeTaMH naoopaTOpHi!: npBCBOeao yqeaoe 3B8HHe Mn~.o:rnero aay'lHOI"O COTpy.o:

HHKa 37 MOJIO.O:biM Hl!ly"lHblM pa(iOTHHKaM I1HCTHTyTa, ATT9CTOB8HO H nepeB9.0:9HO 

aa .O:OJI)KHJ)CTH Mna.O:IIIHX aay'IHblX COTPY.O:HHKOB 6 CTa)Kepoa. 

B I1HCTHTyTe Boapocno KCJIH'IecTBo paooTHHKOB, HMeromnx yqeahre c'I'eneaH, 

KaK B peaynhTaTe aamnTbi Kaa.ru.o:aTCKHX H .O:OKTopcKnx JlHCcepTaun:l!: coTpy.O:HHKaMH 

naoopaT qm:l!:, TaK H B peaynhT8Ti:l npHBJ19'19HH.fi Ha pa60TY B 00'b9.0:HH9HHbi:fi HHCTHTYT 
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B pesynbTaTe rrpoaeneHHhlX MeporrpaRTHA peanHsoaaao MaTepaanoa H o6opyno

BBHHR B 1966 rony Ha CYMMY 501 ,0 TbiC.py6. 

B 1966 rony 6hma ycTa aoaneHbi aopMaTHBbi sanacoa MaTepHanbHbiX ueaao

CTeH aa cxnanax H KnanoahiX na6opaTopaH H rrpoHsaoncTaeHHbiX rronpasneneHHH. 

3. K 8ITHT8,llbHOe CTpOHTenbCTBO 

3aTpaTbi no rrnaay KarraTanbHoro CTpOHTenbcTaa aa 1966 ron rrpenycMaTpHaa

nHCb B p83"Mepe 3480 TbiC.py6 ., !jlaKTH'ieCKHe 3aTpaTbl COCTBBH,llH 3039 TbiC.py6, 

H,llH 87,3%. Do OTnenbHblM CTBTbRM KBmrTanbHOrO CTpOHTenbCTBa BbiiiOnHeHHe rrnaHa 

sa oT'i~THbiH rrepaon xapaKTepHsyeTCR cnenyromHMH llH¢paMH: 

CTpyKTypa xanHTanbHhiX llnaH <l>aKTH'i. %% 

B,ll0}!<9HHH BbiiiOnH. BbiiiOnH. 

Bcero KanHTanbHbiX 3480,0 3039,0 87,3 
anmKeHHH 

B TOM 'iRene: 

1. CTpOHTenbHo-MOHTBMHhie pa60Tbi 1330,0 897,0 67,4 

2. 06opynoaaHHe H MOHT8)!( 1912,0 1887,0 98,7 

3. DpoqHe saTpaTbi 238,0 254,0 106,5 

4. 0CHOBHbie !jloHnbi 3879,5 3262,0 84,0 
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B OT'li!lTHOM roay aae.QeRbi a aKcrrnyaTaruuo o6'beKTbi H o6opyaoaaHHe aa cyM

MY 3262,0 TbiC,py6. B TOM 'lHCne: 

1. PacrnHpeHHe rnaBHOH rroHH3HTenbHOH rroacTaHUHH N2 1 c ycTaHOBKOH TpaH-

ccpopMaTopa H8 20 TbiC, KB8. 

2. C'ii!lTH85! M8lliHH8 E3CM-3M B na6opaTOPHH BblCOKHX aHeprHH. 

3. C'ii!lTH85! M8lliHH8 ,MHHCK-22". 

4. 3aaHHe N2 72 anSI oTaenoa aoaHMeTpHH H I1I1a. 

5, na6opaTOpH89 qaCTb HOBOro aaaHH9 na6opaTOpHH BhlqHCnHT9nbHOH TeX-

HHKH H 8BTOM8TH38UHH. 

6. PaaaenHTenbH85! YCT8HOBK8 H peKOHCTpyKUHSI Y-150 B Y-200 na6opaTopHH 

gaepHbiX peaKUHH, 

7. Hoahre rroMemeHHSI H o6opyaoaaHHe Ue TpanbHhiX aKcnepHMeHTanJ:>RbiX 

M8CTepCKHX. 

KpoMe Toro, aaeaeH a aKcrrnyaTaUHID psra npyrHX o6'heKTOB. 

PHc. 142. Hs 6epery BonrH asBepwseTCH CTpOHTelibCTBO )KHnoro MBCCHBB no nns
Hy 6onrspcKHX spXHTeKTopoB. YJKe casno B aKcnnysTBIIHIO 20 TblCH'l 

KB8t!p8THbiX M8TpOB JKHOOii 110011!8/!H. 
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4, TipOH3BOACTB9BHbie ITOAP83A9J19HHH HHCTHTyTa 

I1pOHSBOnCTB8HHO-qm.HaLCOBaSI nestT8JlhHOCTb IIpOHSBOnCTB9HHhiX rronpasnene

tmfr sa 1966 ron xapKTepH:syercsr cnenyromHMH ocHOBHhiMH rroKasaTeJIHMH: 

I1 oKasa TeJIH: TinaH Ha <PaKTH'I9CKH % Bb!IIOJIH9HHH 

1966 ron Bh!IIOJIH9HO rrnaaa 

sa 1966 ron 

1, 06beM rOTOBOM rrponyKUHH 1 

BhiiiOJIH9HHhiX pa60T M OKa·· 

SaHHhiX ycnyr B ThiC.py6. 4072 4593 104,0 

2. PeaynbTaT nesrTenbHOCTH 

{ IIpH6hiJih) B ThiC,py6., 236,7 271 114.3 

B % % K BhliiOJ1H9HHOMY 

o6beMy 5,82% 5,91% 

3. 3aTpaThr Ha 1 py6nb pe-

aJIH30B8HHOH rrponyKUHH, B 

Koneii:Kax 0-94,2 0-94 1 

4. CpenHecnHCO'IHasr tirrcnea-

HOCTb pa6oTaiOIDHX 1152 1142 99,1 

5. Bhrpa6oTKa Ha onHoro pa-

6oTaromero, a py6. 3535 4022 113,8 

nMp9KUHS! MHCTRTyTa HE npOTSIMeHHH: OT'IeTHOrO rona npoaonrrna pa6oTy no 

COBepmeHCTBOB8HHIO npOHSBO)JCTBa, M3biCK8HHIO nyTe:il: nOBhiiD9HIHI UpORSBOnMT9Jlh

HOCTM Tpyna H peHTa6enbHOC'~H npoMsaoncTaeHHhiX nonpasneneHMii:. B pesyJibTaTe 

8TOro ace OCHOBHhi9 T9XHHK :>-8KOHOMH'I9CKH9 IIOKaSaTeJIM IlpOH3BOACTB9HHbiMH 

nonpa3Jl.9J19H11S!MM BhiiTOJIH9Hbl, 

I1JiaH ITO IIpOHSBOLlHT9Jil>HOCTH Tpyna BbiiTOJIHeH.J' LlOCTRrHyT pOCT 

no cpaBH9HMlO C 1965 ro.QOM Ha 1,9%, 3Ha'IHT9JlbHO CHHM9Hbl 38Tp8Tbl Ha rrpo

H3BO.QCTBO. Bee npoR3BOLlCTB•3HHhre rronpasneneHnsr pa6oTalOT peHTa6eJibHO, I1pn-

6hiJib 38 ron COCT8BHJ18 271 TbiC,py6., HJIH 5,91% K BbiiiOJIH9H.EIOMY 06'beMy-, 
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PHc. 148 3a.roTOBHTenbHbiil rrex UeHTpa.ObHbiX a crrepHMeHTa.nbHbiX Ma.crepCKHX 
rrymeH B 1966 ro~Jy, 

PHc. 144. YIIHrra. HMBHH a.Ka.,aeMHKB. B.H.BeKcnepa.. 
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£ Pac. 145 

JlpHHflliB IIepBbiJC 'lHTBTene.il HOBBH ropoa

CKBH 6a6nHOTeK8 C KHHrOXp8HH/IH1lleM HB 

J 00 Tb!C, TO MOB, HeCKO/IbKHMH qaTB/IbHblMH 

38/IBMH, X0/1/IBMH, l!eTCKOif CeKI!Heit, 

Pac. 146 ,. 

Jlocrpoeso 11epsoe 3/IBHHe sosoro Manoro 

MBCCHBB HB 6epery BonrH - l11K0/18 HB 

1000 yqamaxcH. 
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5. Oxpaaa Tpyna, TeXHHKa 6e3onacaocTH H 

npOH3BO~CrBeBH8R C8HHT8pHR 

B 1966 rony 6hm npoBe.:tea: pSI]:( opraa:HaauHOHHo-Texa:HqecKHX MeponpHSITHii, a:a

npaBJieHHbiX a:a ynyqmea:.~~:e ycnoBHii Tpyna H 6eaonaca:ocTH paooT. MeponpnSITH.sr 

no OXpaa:e Tpyna, T9XHHK9 0330U8CHOCTH H npOH3BO]:(CTB9HHOii C8HHT8p.HH Ha 1966 

ron OhiJIH BhiiTona:ea:hr B ycTa HoBnea:a:hre cpoKn. 

Ha Bhmona:ea:He MeponpHRTHii OhiJIO napacxo.o;oBaHo 73520 pyoneil:, B ToM 

q.~~:cne: 

a) Hll TeXHHKy 6eaonaCHOCTH 37060 py6., 

6) H8 B9HT.HJISIUHIO eo5o pyo., 

B) H8 CaH6hrTyCTpOiiC1'Bll too9o pyo. 

C 10 C9HTSI6p.SI ITO 25 0 tT.Siop.SI 1966 I"O]:(a B I1HCT.HTyTe 6hiJI Opl"8HH30BSH H 

npOB9]:(9H OOID9CTB9HHhiii CMCTp COCTORHHSI T9XHHKH 0930II8CHOCTH OXpaHbi Tpyna, 

npO.H3BO]:(CTB9HHOH C8HHTap.HB H no~apHOH 0930ll8CHOCTH. 
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