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OHIWI XAPAKTEH1CTJ1KA PAIDTU 
AKTVaJil>HOCTI, rrpo6JieMH.MHOJKeC_TBeHHOCTI, Ml'HOBeHHHX HefiTpoHOB, 

ncrryc:itaeMI:IX rrpn ,i:i;e;reHHH J!.IJ;ep,xapaKTepnsyeTcR pacrrpe.n;e;reHneM Be
po.FlTHOCTefi ~ 3MUCCIDI 1J HefiTpoHOB Ha aKT ,)J;eJieHR/I.rJiaBHYJO HHifop
MailnID o pacnpe,neJieHRH co,nep,KaT ero nepBHe .nm MOMeHTa:cpe,nHee 
'IHCJIO HefiTpoHOB V = '[ -V Pv , KOTopoe RBJiffeTM Mepoii cpe,nHcfi BeJill'!llHW 
IlOJIHOll sueprnn B036~emm OCKOJIKOB,ll ,Il;l1CIIepcllR 'IllCJia He:iiTpoHOB 
~i ' -i \O'\I = ~('V-V) ~ .uenocpe,ncTBeHHO cBSrnaHHM c ,IJ;11cnepcnefi sHeprllll 

'II 
B036YJK,)J;e!lllR.8HeprHR B036YJK,)J;eHR/I OCKOJIKOB RBJiffeTCR O,)J;HO:ii ll3 BalK-

Hefirunx xapaKT6IJHCTllK .n;e~eHllJI ll 38KJIIO'IaeT B ce6e ueHHYKJ llHifoPMar.mID 
0 MeXaHH3MB npouecca.iOOpMllpoBaHlle suepreTH'I6CKIIX ll MaCCOBHX pac
npe.n;eJieHRfi OCKOJIKOB OCY1116CTBJ!ff8TCR B o6JiaCTR npe,neJII,HO 60JII,11IllX 
.neqopMaUH:ii,TaM,r,ne pe3KOe yMeHI,IDeHll~ ITOTeHUHaJII,HOH 3HBprllll H.npa 
IlIJHBO,Il;l1T K HB06paTllMHM ll3MBHBHHRM ero. g_iopr,ru ll C03.IJ;aeT Hall60Jiee 
6JiaronpIDITHHe ycJIOBllR ,)J;JiiI IlJX)HMB!lllR 3!pl)BKTOB ,I(llRa.MliKll ABlllK6HllR 
60JII,11IllX KQJillqecTB H.D;epHoro BemecTBa,B IlOCJie,)J;Hlle IO-I2 JieT 6Jiaro
.napiI Bl,J.flCHBHllID rJiy60KO:ii poJill o60JIO'IeqHHX S!pl)eKTOB B .neqopMUJX)BaH
HHX H~pax ~OCTHrHyT CYIIIBCTBeHHW:ii rrporpecc B nsyqeHllll 3BOJIJOUIDI .ne
JIHmeroc,i: H.D;pa B o6JiaCTll 6ap1,epa,r~e ITOBe~eHlle CllCTeMH IlO'ITll IlOJI
HOCTI,ID onpe,neJIHeTCR CTpyKTypo:ii rronepx:HOCTll IlOT6HUHaJII,HOli suepI'llll, 
T.e. CTaTHqeCKHMH acneKTaMH.OAHa.KO M6Xa.HH3M ABHJIC8HMR RApa OT CeA
noBon TOqKH AO TOqKH paspuBa,B npo~ecce KOTOporo H $OPMHPYDTCR oc
HOBHHe CBOMCTBa OCKonKoB,rro-npexHeMy OCTaeTCR ropa3AO MeHee RCHUM, 

ITOCKOnbKY rrpoOneua AHHaMHKH KonneKTHBHOro ABHX8HHR RAPa C OonbillOM 
aMilJillTy,nofi HaxO,Il;l1TC.FI no CYIIIBCTBY eme Ha CTa,Ill'lll IlOCT8HOBKll• 

Pa3mtTne npe,ncTaMeHH:ii O BJIHRHHH 060JIO'Iequ1:1x 3!pl)BKTOB Ha 
YCTO:ii'JUBOCTI, TruKeJilJX R~ep no OTHOmemrn K CilOHTaHHOMy .n;eJieHRro npll
BBJIO K npe~CKa3aHRIO o6JiaCTH OTHOCllTBJII,RO CTa6HJII,HHX CBepx:TmteJillX 
3JieMeHT9B ( CT8) c :Z >.,. no. IIpo6JieMa CYllleCTBOBaHllJI CT8 HMeeT cpyH
.IJ;aMBHTaJII,HOe 3HaqeHne ,)J;JiiI R.n;epHOH qi113llKll ll CMelKH!:IX o6JiaCTBH HayKH 
ll MOJKBT 6HTI, pemeHa TOJII,KO nyTeM SKcnepllMBHTaJII,Hl:IX HCCJie.IJ;OBaHlltt. 
HMeHHO xapaKTepnCTllKH ~eJie!lllR,TaKHe,KaK MHOJKeCTBBHHOCTI, ncrryc:itae
MIDC HeHTJX)HOB,IlOJIHa.H KllHBTllqecKM 3HepI'llR OCKOJIKOB,BO MHOrOM 
onpe,neJIHllT COBpeMeHHHe MBTO,)J;l:I Ha6mo~emm n ll,)J;BHTllqMKar.mll CT8. 

IlOSTOMy ,)J;aJII,Hettnme llCCJie,)J;OBaHllJI MeXaHH3Ma o6pa30Ba!lllR 
OCKOJIKOB,MeXaHll3Ma pacnpe,neJieHHR SHepI'llll MEllK,ll;y pasJIHqH!,JMll CTene-

Oi1. .. ~•·· , .... ~~ v,n:,-' , . "'"' .. k'.:.IJ• 

!i~\.v: .. ~/. ' t:inn!l 
I.SldSJiVJV1 ~.{A. 



Hl!MH CB060,Il,!,l AeJml!lerocm: HApa IIpeACTaBJUIIOT 3Ha'IlfT8Jil,HlHf HHTepec 
JµISl cpli3RKll AMSHIDI R rrpno6peTaIOT oco6yro aKTYaJil>HOCTI, B CBH3U C 
rrpo6JieMoil IIORCKa B IIPHpoAe H CRHTesa CT8 Ha YCKOPHTeJI!lX. 

liem, pa60Tij COCTOHJia B 3KC~epnMeHTaJII,HOM orrpeAeJISHHH MHO~ 
lKSCTBSHHOCTH MrHOBSHHHX HeilTpoHOB rrpu CIIOHTaHHOM A8JI8Hlili R30TO
IIOB Cm, Cf, Fm u !02-ro aJieMeHTa u B uccJieAoBaHHu saBHcHMocTH 
AUCIIepc:im 3HepreTuqecrooc paCIIpeASJISHRil OCKOJIKOB ASJISHIDI TJIE8Jil,JX 
CJia6ooos6y,ir.n;eHHHX HASP OT flYKJIOHHoro COCTaBa 2 , A R 3Heprnu 

* B036y,ir.n;eHIDI E HaqaJil>Horo Mpa (CIIOHTaHHOe ASJieHRe R AeJieHRe 
HASP c 2 ~ 90 TeIIJIOBHMli HeilTpoHaMH). . 

HaY'{HaJI HQBHsaa u 3Haqenue pa6oTn.B pa6oTe pasBHTH MeTo.IU,1 
HCCJISAOBaHHfi H rro;ryqeHa HOBM 3KCII8pnM8HTaJII,HaJI HHql()pMa.mm 0 
MHOlKSCTBSHHOCTH MrHOBSHHHX HeilTpoHOB ASJISHHH.YCTaHOBJISHH 3aKOHO
MepHOCTH R3M8H8HllH AUCIIepCHH 3HepreTuqecrooc pacrrpeAeJieHRil OCKOJI
KOB AMSHIDI TSIE8JIHX CJia.60B036y,K.D;eHHHX HASP B 3aBHCRMOCTH OT - 2 , 
A ll 3Heprnu B036~eHIDI A8Jil!l!l8rDCH JIApa.ITOKa3aHO, qTo COBpeMSH
HHe TeOpuH H MOASJIU A8JI8Hli!H ~e KaqecTBSHHO He OIIHCHBa!OT 3TH sa
KOHOMepHOCTH H,CJISAOBaTSJil>HO, H~aIOTCJI B CYIJlSCTBSHHOM pa3BHTmI. 

IlpoBeASHHHe HCCJISAOBaHHH paCIIIllPHJil:t Haurn. 3HaHJi!H O CBOllCTBax 
OCKOJIKOB u HeilTpoHOB ASJISHIDI TJIEeJIHX JIAep.BHSIBJieHHM B pa6oTe 
CHJil,HaJI 3aBHCHM0CTl, AUCIIepcnu 3Hepr:im OCKOJIKOB OT 2 HaqaJII,Horo 

Mpa MOJKST C.nymlTI, OAHUM H3 KPllTSPHSB peaJII,HOCTll TeopeTuqecKOro 
OIIHCaHllH IIOCJISAHHX CTaAUil AMSHIDI.PesyJil>TaTH pa60TH CTllMYJIHPYIOT 
IIOCTaHOBKy HOBHX 3KCII8PliM8HTOB B 06Jia.CTH Sl!le 6o;ree TJIEeJIHX MSp. 
BHBO.IU,1 pa60TH Heo6XOARMO IIplHillMaTI, BO BHRMaHlie rrpu tmeHTllcpliKalllm 
CT8 IIO CIIOHTaHHOMy ASJISHRIO • .HAepHHe KOHCTaHTH ( 'V • 6~ . ~ ) . 
ll3MepeHHH~ JµISl CIIOHTaHHoro ASJISHIDI 244Cmu 246Cm, MOryT 6HT1> 

llCIIOJil,30BaHH B C;ryqaHX IIPaKTRqecKoro IIPllMSHSHllH 3THX BaEHHX H30-
TOIIOB (B KaqecTBe KOMIIaKTHHX llCTQqHHKOB 3Heprnn,HCTOqHHKOB HSHT
poHOB,JµIJI pasJIHqHoro PDAa Ka.1Ill6poBOK R AP•>· 

06~eM lIBCCepTamm • .Il,HccepT8.IJlIB COCTOHT H3 BBSASHIDI,qeTHI)eX 
rJiaB ll 3aKJI!OqSHllJI.0CHOBHOii TSKCT 3aHllMa8T 123 MalllllHOIIHCHHX CTpa
HllUH.Ero AOIIOJIHHIOT 43 PHCYHKa,12 Ta6JIHU,ABa rrpllJIOlKSHllH H 6n6JI1:to
rpag)uqecKUil CIIHCOK JIUTepaTypl:i (199 HaHMSHOBaHHii). 

CO.JlEPJ[AIDIE PAIDT~ 

BBe,nemrn HBJUISTCH aHHOTauHeil pa60TH • 3ASCI, OTMeqeHa aK

TYaJil>HOCTI, Ter.ru, n"p11Be,n;eau . HOBHe MSTOAUqecKUe ll Hayqmrn pesyJII,
TaTH,rro;ryqeHHHe aBTOpoM,ll Cql()pMyJIHpoBaHH OCHOBRHe IIOJIOJKeHHSI,BHHe
ceHHl,18 Ha 38lJU1Ty. 
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raa:sa I COAS~T o6c~eHRe pil.ll;a OCHOBHHX KOHUSIIIWH u MO
'A8JI8H,llCUOJil>3yeMHX JµISl llHTeprrpeTamm M8XaHll3Ma AeJieHHH, ll 3aBep
maeTCJI IIOCTaHOBKOfi sazi;aqn.B § 1 OTMeqeHH OCHOBHHe 'AOCTIDKSHRfl B 
nsyqeimn CTaTUKll 'ASJieHHH: C03'AaHli8 MSTO'Aa o6oJIO~eqHoil II?UpaBKll, 
o6HapyxeHUe CIIOHTaHHO 'ASJIHIJlHXCJI ll30M8poB ll 'APYrHX HBJieHIIil,o6yc
JIOBJI8HHl:1X CJIO~Oil CTPJKTypoil 6api,e"pa, IIpe'ACKa3aHHe CT8 ll 'AP• § 2 
IIOCBHl!l8H AUHaMUKe 'A8JI8HRf! Ha CTaAUll MSJK,ey" ce,IJ;JIOBOH TOqKOil ll Toq
KOH pa3JlHBa.RpaTKO paccMaTPHBaIOTCH BOIIpoCH 06 aAUa6aTnqHQCTU 
~eHllH,O M8XaHll3Me AUCCllIIauHU 3H8PrHll,BJIUHHHll 3qxp8KTOB BH3KOC
Tll Ha AUH8MllKy KOJIJieKTHBHOro 'A~SHHH,B ~aCTHOCTU Ha KOHcpllrypa
umo H'APa B MOMSRT pa3pHBa,IIPHBO~TCJI OUSHKll B03MOEHOro 3HaqeHM 
K03ip1lllIJ,li8HTa BH3KOCTU. B §3 aHaJIH3llpy8TCJI pacnpe'AeJieHHe 3Heprnll 
MSJK.lJY pa3JillqHHMll CTeneRiIMn CB060,Il,!,l 'AeJiffl!lSrOCH Mpa B TQqKe pa3-
JlHBa.3'ASCl, CllCTSMa o6Jiazi;aeT,KpoMe IIOTeHIJ,HaJil>HOH 3Heprnu, HeKOTO
PHM KOJill~eCTBOM "CB060~0ll 3Hepre"; IIOCJIS.IUUIJI B saBllCHMOCTll OT 
IIpe'AIIOJIOJKSHHii O BH3KOCTll pacrrpe'Ae~eTCH MSJK,ey" KllHSTffqSCKOH 3Hep
rneii AeJIRTSJil>HOfi CTSIISHH CB060'AH. 3H~prneii BttyTpeHHHX B036y,ir.n;e
IDlii ll BH6paIJ,HOHHOH 3Heprneil. 

B §4 'Aalla IIOCTaHOBKa 3a,JJ;a~.0TMeqeHO,~TO 8HeprM B036y,ir.n;e
ffi!Jl OCKOJIKOB ll,CJI8'A0BaT8Jil>HO,MHOlK8CTB8HHOCTI, Ml'HOB~HHHX HSHTpo
ROB onpe'ASJil!IOTCJI npuHIJ,HIIHaJil>RO Ba%HHMH ,It1Ill IIOHHMaHHH M8XaHll3Ma 
'ASJieRM acrreKTaMU:CTPYKTypDH IIOBSpxHOCTll IIOTSHIJ,HaJII,HOH 8H8prlill 
IIpe'ASJil,HO 'ASqJOpMllpoBaHHOro JIApa ll xapaKTepoM AUHaMllKll ero 'ABMS
HM Ha CT~,npe,Il)IleCTBYJ!XIISH pa3pl:iBy.ITo~epKHBa8TCJI TaroKe,qTo 
HeTpllBliaJil>Hyx> 'AOllOJIHHTSJil,ttylO llHqx>pMaUHID 06 3TllX acrreKTax CO'ASP
lltaT AUCriepcllH 3H8prlill B036~eHRH H 'AliCIIepcM IIOJIHOH KHHSTllqec
KOH 3H8prlill OCKOJIKOB.8TJ11M xapaKTepllCTllKaM OCKOJIKOB 'AO IIOCJie~ero 
BP8M8Hll Y'ASJil!JIOCI, MaJIO BHRMaHM,H 'A8Jlt8 KaqecTBSHHO HSHCHHMll 
OCTaBaJIHCl, 3aKOHOMepHOCTll HX ll3M8H8HRH B 3aBHCHMOCTR OT 2 , A ll 

E* 'ASJil!IJlSrocH Mpa,B oco6eHHOCTll 'AJIJ'i TJIEeJIHX CJia.60B036~eHHHX 
JIAep.HaKOHSU,MHOJKeCTBSHHOCTI, MrHOBSHHHX HSllTpDHOB urpaeT ~ 
pDJil, IIPH Ha6JIIOA8HRll RB ll3B8CTH0ll cTerreHR B KaqecTBe KPHTSpllH 
IIPH tmSHTllqiiKalllm CT8.0uemm IIOKa3HBaIOT, ~TO 'V wm CT8 MOlKST B 
2-3 pasa rrpeBHmaT1> V ;µm: 'ASJieHHH opA:HHapamc Mep.O'AHaKO 8TH 
oueHKH no CYIJlSCTBY IIpe'ACTaBJilIIDT co6ofi 'AM8KJD H IlpaKTitqSCKI! JIH
ae:liHyro 3KCTpaIIOJil!IJ,HIO Hamme IIpe'ACTaBJISHRH O 'AM8HHll,IIOJiyq8HHl:lX B 
Y31t0ii o6Jia.CTR MSp OT U 'AO Cf , R He HBJI!l!OTCJI 'AOCTaTOqHQ Ha.IJ;SlK
HHMR. TaKHM o6pa30M,IIO ueJIOMY ~ llPHqitH Heo6XOA:HMH 'AaJil>Heilmlle 
RCCJIS'AOBaHRH 3TIDC BOIIpoCOB.fl'ASPHHe peaKIJliR,BH3HBaeMHe ycKOpeHHH-
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Mil TIDKeJillMR Il0HaMR,II03B0.1Ifl!OT CilHTe3RpoBaTI, Il30TOirn,Jie.lltall111e BHe 
o6;xacTn, B KOTOpofi ,n;eJieJIBe n3yqeao .n;ocTaToqHo xopomo.3To nperu.iy
mecTBO 6UJIO IlCIIOJII,30BaHO B HacToameil pa6oTe C TeM, qTo6u IIOJIY
tJHTl, 3KCIIepllM8HTaJil>HYJ0 IlHqJOp.!aD;liD O MHOlK8CTB8HHOCTil MrHOB0HHHX 
aei!TpoHoB ,n;eJie.HruI B o6;xacm Cm - aJieMeHTa I02, .llJIJ! KOTopux 
K Haqa.ny aKcnepJ11.1eHTOB (1971 r.) oaa auna aechua orpaaHqeHa, 

rJiaBa IT nocBameaa oonpocaM CllHTe3a nccJie.n;yeMHX a.n;ep,MeTo
.nn:Ke 3KCll8pnM8HTOB Il MaTeMaTnqecKOll o6pa60TK8 ,Il;aHHUX. 

PeaKIJ;mi CilHT83a Il pa,ItliOaKTRBHUe CBOHCTBa nccJie,n;OBaHHHX 
MBP npe.n;CTaBJI8HU B Ta6Jrnue l,3aKOHOMepHOCTil o6~30BaHilR B MBP
HbDC peaKIJ;WIX n pa,ItliOaKTRBHUe CBOHCTBa H30TOIIa 2 2102 Il3ytlaJrn:Cl, B 
Cll8UHaJil>HHX OiillTax /l,2/ .)lJm CilHTe3a 252ro2 IlCllOJI1>30Ba.Jil'IC1, MBP
HUe peaKUIDI 235tJ( 22Ne,5n) n 239Puc18o,5n);,IµIR: nepoon n3 HIDC He
nocpe.n;cTBeaHo no ocKOJIKaM cnoHTaHHoro ,n;eJieHRR 6uJia n3Mepeaa 
aaepreTnqecKaR 3a:ancnMocT1> ceqeHRR 06pa30BaHRR 252102121,a MR 
BTopofi - nHTerpaJII,aoe yr;xoooe ~cnpe,n;eJieHne Mep OT,n;atrall/. EuJI 
onpe,n;eJieH nepno.n; rroJiypacn~a 2 2I02(2,4±0,2c),oueHeaa OTHocn
TeJI1>Haa BepoaTHOCTl> ero CllOHTaHHoro .n;eJie.Hrul ( ~30%) n llOKa3aHO, 
q:ro B Ma.KCHl.lYMB qiyHKIUrn aoaOyllt).leHHJI pea.Kl.{HH 235t.Jc22Ne, 
5n) B ,IJ;aHHOM BpeMeHHOM .nn:ana30He aqxpeKT OT CllOHTaHHoro ,n;eJieHRR 
252102 6oJiee qeM B I50 pa3 npeBumaeT qx>H OT pac~a no6oqHUx 
CllOHTaHHO .n;eJIRmRXCR aKTilBHOCTefi.CBOHCTBa ,n;pyrruc Il30TOllOB 6uJm XO
porno Il3B8CTHU. 

JlmI onpe,n;eJieHRR MHO}lt8CTBeHHOCTil tU'HOBeHHHX HBilTpoHOB llp!i 
CllOHTaHHOM ,n;eJieHnn KOpoT!to)ltilBYJ!liIX (T112>,.,0,3c) M8P OUJI C03,Il;aH 
KOMllJieKC Cll8UHaJil>HOH annapaTypu/'.3, 4/, BKJIDqruomnn yseJI MHilleim, 
6ucTpo,n;eficTBYJOmYJO ycTaHOBKY MR nepeMemeima IlCCJie,n;yeMUX MBP K 
,n;eTeKTOPaM,BUCOKOaqxfJeKTilBHUH .n;eTeKTOp HefiTpoHOB,perncTpHPYJOmYJO 
aJieKTJlOHnKY n ycTpofiCTBO ee C0IlpR}lt8Hll.lI C 3.BM. 

B MBTo,nn:qecKOM OTH0ill8Imll 3KCIT8~8HTU rro.n;pas,n;eJIRJrn:Cl> aa 
.n;oo Tnna.IlIJH nccJie,n;oBaimn 256Fmn 24 CfoXJiaJK.n;aeMaR oo.n;on MHmea1,, 
Il3rDTOBJI8HHM ueJrnKOM H3 MeTa.JIJIIlqecKoro ypaua,06;xyqa;rac1> BHYTIJH 
KaMepu ycKOpHTBJIR Y-300 Jiffp 0Mf!H ITyqKOM IlOHOB 2% llJIII 12c HHTBH
CilBHOCTl>D .n;o 6.ro13 tJaCT,/c,IIOCJie qero ITpoil3BO.n;nJiaC1> XJIMHqecKaR 
nepepa60TKa MRillBim n npnroTOB7!8HHUfi HCTOqHHK ITOMe~aJICR K .n;eTBK
TOpy OCKOJIROB,~CIIOJIOlK8HHOMy B ueaTpe .n;eTeKTOpa aettTpoHOB ,neJie
HRR,HCToqanm 44Cm,24'bnITpHroTaB7!IlBaJIHC1> H3 MaTepnaJIOB, IIOJiy
tJ8HHHX B M8PHOM ~eaKTope. 

B c.nyqae 25 102 3KCII0pHM8HTU llpoBO,n;nJIHCl> B pemwe "on-line" 
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Ta6Jrnua I 
Pa,nn:oaKTHBHUB CBOMCTBa Il peaKUHH CilHT83a IlCCJI8,Il;OBaHHHX MBP 

l130TOII TIL2. 

252102 2,4c 

256Fm I57MHH 

246ct 35, 7-q 

246Cm 4, '1. IQS JIBT 

244cm rs, IJIBT 

¾sf 

:::::30 

92 

2.10-4 

2,6.ro-2 

I,3.5.I0-4 

~:~~ 
~. - ,-------. 

·,' ~ 
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2. r== 
1 ··-= _, t 

P 
CetJeane 2 eaKUHR CHHT83a peaKllliH,CM 

2s54c22Ne,5n) 252102 5.ro-32 

238t.Jc22Ne,p3n) 256Md ._ 

a.a. i,, 256Fm 
91% 

2s8tJcI2c ,4n> 24sct 

-,-\ ,_ 
11 10 9 

10-ss . 

6,2.10-29 

~CxeMa aKcnepnMeHTa,1-KOJIJill:MaTOpu(rpaqJHT), 2-llHBBMaTnqecKRfi 
llpHBO,II; ,IJ;BIDK8.Hrul c6opHHKa MBP oT.n;atm, 3--Mm118Hl>, 4 - c6opHHK MBP 
oT,n;atJH, 5- unmm,n;p il?ap~ea(rpaqJHT), 6 - samnTa .n;eTeKTopa aefiTpo
HOB(napaj>na+CB4), 7 - nponopruioHa.JihHHB 3He-ctJeTtmKR, 8 - KaMepa c 
SiCAu) - ,n;eTeKTopoM n KaJIR6poBoqHuM ncToqanRoM cnoHTaHHllX ,n;eJie
anii(244Cm), 9 - Si(Au) - ,n;eTeKTop ocKOJIKOB cnoaTaaaoro ,n;eJieHRR 
nccJie.n;yeMl:lX Mep, IO - aaMe,n;JrnT0JI1> ,n;eTeKTopa HeilTpoHOB(UJieKcn
rJiac), II - Ka.n;MHH, 
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Ha Birne,IJ;eHHOM IIy'IKe HOHOB IJ,liKJIOTpoHa Y-300 (pnc.I) .Mnmem, H3 
23fit.J(90%) TOJil!tliHOii I Mr/cM2 06JIY'IaJiac1, IIy'IKOM llOHOB 22Ne c 3Hep
rneii II7 M3B :a llHTeHCHBHOCTl>IO ~ro12 qacT./c. H.n;pa OT,IJ;atJR co6npa
JmCI, Ha TOHKOM (3,5MKMAl) c6opHRKe,coBep!laIOl!l8M B03BpaTHO-IlOCTyna
T8JII,HOe ,IJ;BIDKeHRe Melt.DY MRmeH1,10 :a noBepxaocTHo-6apr,epHHM SiCAu) -
,IJ;eTeKTOpoM OCKOJI:roJB ,IJ;eJieHWI HCCJie,IJ;yeMIDC JJ,IJ;ep, KOTOpu:11 pacnoJia
raJICH B neHTpe ,IJ;eTeKTOpa HeiiTpoHOB.PJJ,IJ;OM B H30.7mpoBaHHOM o6~eMe 
H8XO,IJ;HJICH BTOpo:11 Si<Au) - ,IJ;eTeKTOp BM8CTe C llCTOtJHllKOM ll3 
244cm ( ~ =2,69±0, OI) ,CllOHTaHHOe ,IJ;eJieHlle KOTOporo CJIYl!GIJIO ,Il;JlfI 
aenpepuBHo:11 KaJIR6poBRll annapaTY!)H.Ha BpeMSI nepe6poca c6opHHKa 
(0,2c) n perncTpaIJ,lill HeffrpoHOB (J,6c) ycKOJ)JIT8BI, Oun BHKnnqea. 

HeiiTIJOHH perncTpnpoBaJlll!CI, B COBITa,IJ;emm C OCKOJIKaMll ,IJ;eJieHM 
napaJIJieJII,HO ,Il;JlfI HCCJie,IJ;yeMoro ll Ka.Jm6poBOtJHOro ll30TOllOB.neTeKTOp 
aettTpoHOB /J/ COCTOHJI ll3 36 nponOPIJ.liOHa.JII,Hl:lX 3He-ctreTtJRKOB BHCO
KOro ,IJ;aBJieHWI,norpyxemw:x: B saMe,IJ;JIRTeJII, (IJJieKcnrJiac).SqqieKTHB
HOCTI, perHCTpaIJ,lill HettTpoHOB ,IJ;eJieHWI € ,Il;OCTHraJia 48,5%,cpe,IJ;Hee 
BP8MII lllli3Hll HeiiTpoHOB B ,IJ;eTeKTope COCTaBJiliJio ...,75 MKC • .Il,Jm Kal!t,Il;O
ro aKTa ,IJ;eJieHHH :accJie,IJ;yeMoro JJ.IJ:pa onpe,I1;eJIEJil!c1> aMII.7filTy,IJ;a ocKOJIKa, 
Bpe1rn:,orcqnTHBae1me or MOMeHTa ocxauoBKH cOopHHKa nepe.Jl SHAu)
,IJ;eTeKTOIJOM,R tJHCJIO HeiiTpoHOB,saperRCTpnpoBaHHl:lX Kal!t,Il;0:11 ll3 6 rpynn 
3He~ctreTtJRKOB • .Il,Jm KaJm6poBOtrHl:lX COOHTHR onpe,IJ;eJilIJIHCI, aMIIJIRTy,IJ;a 
OCKOJIKa :a '!HCJIO HeiiTpoHOB,,Il;JlfI "qx>HOBl:lX11 C06HTH:11 (sanycK OT reae
paTopa,HMRTHJJYIOmero OCKOJIOK) - TQJII,KO tJRCJIO HeiiTpoHOB.IlO nporpaM
MHO-ynpaBJmeMOMy KaHaJiy HHqx>PMa.D:IDI nocTymura B MaJiy10 SIN TPA
IOOI, C IlOMOllll,10 KO To po ii OCYllt8CTBJIIJJmC1, ee HaKOilJieHRe R npe,D;Bapn
T8JII,HM o6pa60TKa,a TaKllte MHOrOCTOIJOHHllii KOHTpoJII, sa !py"HKII}i0Hllpo
Balill8M ncero KOMilJieKca annapaTypu.PesyJII,TaTH npe,D;cTaBJIJIJlllCl> Ha 
3KpaH8 T0'!8'!HOro ,Il;HCilJI8H rum netraTa.rnICI, Ha TeJieTattne. 

Co6cTB8HHHff qx>H ,IJ;eTeKTOpa He:iiTpoHOB (BHe llOJieff H3JiyqeHHH) 
COCTaBJIHJI ::= !0-3 OTCtJeT/,IJ;MeHRe.B 3KCllepnMeHTax "on-line" qx>H 
B03paCTaJI ,Il;O 0,6-0,7 OTC'!eT/,IJ;eJieHRe.EHJIO llOKa3aHO,tJTO npn pa6oTe 
Ha nytrRe Tmlte.moc HOHOB OCHOBHHM HCTOtJHllKOM qx>Ha HBJI/IIOTCH HettTpo
HOH36HTOtJHHe ll30TOllH JieI'ICHX 3.JieMeHTOB - H3JIY'IaTeJIH 3alla3,Il;Y:samtWC 
HeiiTpoHoB,B oco6eHHocTR 17N(T1; 2=4,I7c).TaKRe JJ,IJ;pa o6pasymcH c· 
cetreHWIMR nopsmKa!0-27 ~ npaKTH'q'8CRll Ha JI!060M R3 MaTepnaJIOB 
T0XHOJIOI'RtreCKHX .IJ:8'1'8.Jieii,OKPYJ!ta!OID;IIX MHmeH1> • .Il,Jm YM8IU,lll8Hrul qx>Ha ,IJ;O 
yxasaaHoro BHme ypoBHH 6HJI npnHHT pg,IJ; cneIJ,liaJII,HHX Mep. 

Ilpn o6pa60TKe ,IJ;a.HHHX Ha OCHOBe H3MepeHHOro pacnpe,IJ;eJieHM 
MHOE0CTB8HHOCTR perHCTpnpyeMHX HettTpoHoBFn H8X0,Il;HJIOCI, pacnpe,IJ;eJie-
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~Pacnpe,D;eJieHHSl MHOX8CTB8HHOCTR HeiiTpoHOB npn CITOHTaHHOM ,IJ;e
JI8HHH H30TOnoB 4eJlMWl,BOCCTaHOBJI8HHHe no 8KCITepnM8HTaJIDHHM ,IJ;8.H
HHM HaCTOHme:11 l)l:!60TH \A=256, € =48,5%) :a ~M,IIOJiy'!eHHHM B 
EepitJIH,CIIIA (A=254, E=6I,I%; A=25'7, t=5I%).CilJIOmHHe JIHHRll -pery
JIR:pn30BaHHHe pemeHRH,ill'!'PRX-IIYHKTRPHHe JIHHRH - np!IMH8 pemeHM no 
qx>p.tyJiaM ,llanBeHa R ,D;p.,IJ,Jm. qiep.mg-256 IIyHKTRpoM IJl)Ka3aHO TaKlKe 
pacrrpe,D;eJieHHe MHOE8CTBeHHOCTR perncTpnpyeMWC HeATpoBOB. 

rum MH?XeCTBeHHOCTll HeiiTpoHOB,HcnycKaeMHX ,Il;8.7I!D$!MCH JJ,Il;IJOM, P-v • 
Ilpn 8TOM BBO,Il;ILJIHCD IlOnpaBKH Ha pasp8lll8llllll88 BpeMI! 8JI8KTpoHllmI,qx>H, 
8qxp8KTRBHOCTI, pe:rncTpaIJ.lill HettTpoHOB ll HeKOTopue .IUJYI'R8.MaRCHM8JII,
HM llOnpaBK8 CBll3aHa C 3qxpEIKTHBHOCTI,JO,,JT,Jill y-qeTa KOTOpoii B npnH
IJ,lille CY11l8CTBYJOT nprume qJOIMYJrn (naHB8H R .IJ:P• ,!956) .Q,IJ;HaKO npn 
3HatreHRJIX € ,3aM8THO MSHl>lllllX 100%,oHH IlpnBO,Il;HT K JIOUOMy pemeHHJO, 
xoropoe oc~HnnHpyer,: co,D;epnrT aeonpe,D;eJieHHO 6oJII,mne HJIH oTpn
naTeJII,HHe KOMllOHeHTH H T.,IJ;.B pa60Te 151 3a,IJ;atra O BOCCTaHOBJieHRH 
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pacnpe.n;eJI6Hllli MHOJK8CTBeHHOCTll qacTllU no SKcnefMMeHTMl>HHM .n;aa

HHM npn €< IOO% ~CCll(pPIUHpoBaHa KaK "aeKOppeKTHO nocTaBJieHHaH" 

ll pemeHa MeTO,ll;OM CTaTllCTlltJ8CKOH peryJI.llpn3aUHll,OCHOBaHHHM Ha llC_

nOJII,30BaHllll anpHOPHOtt llHqlOpt..laUHll O "r~KOCTll" ll HeOTplluaTeJII,-

HOCTll pemeHIDI.IlfMM8PH npm.rnx ll peryJI.llpll30BaHHHX pemeHllH Ha 

pHc.2 llJIJIHJCTpllpyroT CllTyaUHIDollCCJI8,ll;OBa.HruI /S/ IlOKa3~),qTo pe

ryJI.llpll30BaHHOe pemeHlle o6JI8,Wl8T nplleMeMoii ToqaocTI>JO Ilpll €>,. 25% 

ll COB~aeT C IijlffMHM B Tex CJiytlaHX,KOr.n;a nocJie.n;Hee B cnxy ,ll;OCTa

TOtJHO BHCOKOH sqxpeKTllBHOCTll OKa3HBa8TCJI B03MO~b1M.MOM8HTH pac

npe.n;eJieHIDI P..,- v, <o~ ll .n;p. MOJKHO HaHTll /J, 5/. Herrocpe.n;CTB8HHO no 

3KcnepnMeHTMl>HHM pacnpe.n;e,remmM Fn • T.e. He Oc5pal!IMC!, K p"Y • 
B raaBe rn npe.n;cTaBJieHH peayJII,TaTH SKcnefMMeHTOB ll o6cy,it

,ll;aJOTCJI aaBllCllMOCTll V ll e! OT 2 ll A .n;eJI.lluierocJI Mpa. 

Pacrrpe.n;eJieHIDI MHOJKeCTBeHHOCTll HeiiTpoHOB ~ ,ll3MepeHHH8 B 

HaCTOJII.I18ii ~6oTe /
4-8/, Il0Ka3alibl Ha pnc. 3.Bll~O,tJTO no Mepe ne

pexo.n;a OT 44cm K 252I02 qJOpMa pacnpe.n;eJieHIDI CY1118CTB8HHO ll3Me

H.lleTCSI !B CTOpoHy 60JII,filllX 3HatJeHRtt CMemaeTCSI ueHTP TJIJKeCTll .Y ll 

3Hf 'IRT8JII>HO YB8Jm'Il!Ba8TCJI ,mtcnepcllSI e!. l!llcJieHHHe 3HatJelillJI 'V :II 

ei-v .n;aHH B Ta6Jmue 2;a.n;ec1, YKa3aHH T8.IO!te aHalJeHIDI rrapa.MeTpa qiop
MH r~ =(<'\I~> -V)/-yi ,xapaKTep:aayrouiero OTJilltJlle pacnpe.n;eJielillJI 

OT pacnpe.n;e,remm IlyaccoHa (.n;M KOToporo r~ = I). 
PeayJII,TaTH HaCTOSII.I18H pac50TH no.n;qepimBa.IOT oco6eHHOCTll noBe

.n;eHllJI V rum g)yHRUIDl Z 11 A B Pff,ll;e RHTepecHHX TOt¼'eK.,UaHHBe .ll:Jill 
246cm, 246ct nomBeplK,ll;aroT ropaa.n;o 60,ree CllJII,Hoe YB0JmtJeHlle 'Y c · 

pocToM A B o6Jia.CTlI A~ 244 no cpaBHeHlllO c TeM, ROTopoe c,re.n;yeT Ha 

aHaJmaa SHepr_!::TlltJ~CKOro 6a.,raHca Q = Ek +Ex , ecJm xapaKTep pacnpe

.n;eJieHWI Q Ha Ek l'I Ex noJiaraTI> B sToil o6JiaCTR M0P aenaMeHHHM.Ilo

BH.I(llMOMY ,06oJiotJetJHHe SqxpeKTH,l'I3M0.H.llJI JKeCTROCTI, Han6oJiee BepoJIT

HHX ocKOJIKOB, IIpllBO,IJJIT R nepepacrrpe.n;eJieH1110 Q MeJK.n;y Et< n Ex , rum H 

OTMeqaxocI> paHee.HaMepeHHOe iij .ll:Jill 256Fm IIpaRTlltJ0Cim He OTJmtJae'l'

CJI OT l'I3BeCTHHX 3HatJeHllii: 'V .ll:Jill 252ct (sf) li 254Fm( sf), qTO II03-

BOJI.ll0T OTM8TllTI, HOByID ococ5eHHOCTI>-CB0800paaHoe"HaCH1.I1eHHe" 3aBRCH-

MOCTlI 'V OT A Ilpll A'>., 254, CMe.H.llJOmee 3aMeTH08 YBeJI11tieH1Ie -V c poCTOM 

A .ll:Jill Mep c A =244-254. 3HatJeHlle -v =4, 15 .ll:Jill 252rn2 oKaaHBaeTCJI 

*) BorrpocH rrpnMeHeHIDI MeTo.n;a CTaTHCTll"I8CKOil: peryJI.llpll3aUHll ,ll;JI.lI 

BOCCTaHOBJieHIDI pacrrpe.n;eJieHlIH MHOJKeCTBeHHOCTll HefiTpoHOB .n;eJieHIDI 

paccMaTpllBaIOTCH B nptIJIOJKeHllll AK ,ll;llCCePTaUHll. 
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06Jia.CTlI KlllpllSI-SJieMeHTa 102,HaMepeHHHe B HaCTOJimett pac5oTe. 
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Ta6Jmna 2 
IIapaMeTJ)ll pacnpe.n;eJiemrli P,v B o6JiacTR rooprur-aJieMeHTa I02 

H30TOII 

244cm 

246cm 

246c1 

256Fm 
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'V 
lE 
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0, 812 ± O, 003 
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244Cm). 
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IIpRMepao TaRHM,KaKOe MOXHO 6HJIO ommaTli Ha OCHOBe 8KCTpaIIOJUill;l!R 
RMeBIImXCfi paaee .n;aaHIDC.8To osHaqaeT,qTo B Tex acneKTax,KOTopue 
orrpe.n;eJimOT BeJmlmin, cpe,ItHeil aaeprRR B036j'J!i.IteHRH ocKOJIKOB,crroa
TaHHoe .n;MeHRe 252ro2 aHa.JIOrRqHO,CKOpee,.n;eJieHIDO H,Itep li3 Tpa,I(II
uaoHHOtt o6JiaCTli Cm - Cf ,aellteJIR "aaoMa.JI1,HOMy" BO MHornx oTHome
HIDIX ( B T • q • , R B OTHOmemm iv ) .n;eJieHmo TfillteJrnX li30TOIIOB Fm • B 
,IJ;OIIOJIHeHRe R 8TOMy B aHepreTK'!eCKOM crreRTpe saperRCTJllipoBaHHHX 
OCKOJIKOB CilOHTaHHoro .n;eJieHrut 252102 .n;ocTaToqao orrpe,n;eJieHHO BH.n;e
JIHJIRCl, ,IJ;Be rpynITH aMilJlliTy,n;,qTo pacCMa.TpilBa.JIOCl, B 14/ KaK yxasa
Hlie Ha 3aM8THylO acliMMeTpRID Ma.CCOBOro pacrrpe,n;eJieHlifi OCROJIKOB .n;e
Jiemur 252102. CrrycTR TIJll ro.n;a rrPHMHe R3Mepemm B Ox-Pli,IJ;llte (ClllA) 
rro.n;TBep.n;liml aTo yxasaHRe. 

B .n;llCC8PT81Uili rrpe,n;cTaBJieHa IIOJIH8Jl COBOeyIIHOCTl, :ru~eroIItIDCCR 
B HaCTOfllll88 BpeMR ,ItaHHIDC O ,V npli ,n;eJieHlili CJia60B036y.'K.ll;eHHHX 
( E*~ 6,5 MaB) R.n;ep c 2~90. OcooeHHocTn cncTeMaTRKII ,v oOcy.'K.ll;a
roTcR B PaMRaX CJIOJmBlllliXCR rrpe.n;cTaBJieHRii o MlifiHlili o6oJioqeqHHX 
aqxpeRTOB Ha yrrpyrne CBOHCTBa (xecTKOCTl, rro OTH0ill8HRID R .n;egiopMa
uim) Han6oJiee BepoRTHHX R.n;ep-ocKOJIKOB R,CJie.n;oBaTeJII,HO,Ha KOH@l
rypami:ro ,n;eJIRmerocH fi.Itpa B6JIR3R Toqroi: pa3puBa.0TMeqeao,qTo .n;Jm 

KQJmqecTB8HHOH liHTeprrpeTauim R3MeHeHHil 'VB o6JiaCTli R3B8CTHIDC 
R.n;ep R 6oJiee o6ocHoBaH!illX rrpe,n;cRa3rumfi sa ee rpamnar,m Heo6xo
.n;RMo,B rrepBYJD oqepe.n;i,, cymecTBeHHOe YJIY'lill8HHe ToqaocTR pacqeTOB 
IlOT8HJ:UiaJiliHOM aHeprHR H,Itpa B o6JiaCTli rrpe,n;eJiliHO 60JII,lllliX .n;egiopMa
uai!, .n;ocTnraeM1,JX n JlH .neJiemrn. 

Pllc. 4 rro:ita3IrnaeT, qTo B .n;narrasoHe 2 OT 96 .n;o I02 .n;RCrrepoM 
pacrrpe.n;eJieHIDI~ oymecTBeHHo yneJIRtraBaeTCH. B rrpoTRBOBec rrpoqao 
ycTaHOBliB!ll8MyCfi IIOCJI8 pa6oT TeppeJIJia (1957,1965) MHeHHro O TOM, 
qTo BapRaIUili 6~ B 3aBliCRMOCTll OT 2 ' A li ~ HaqaJII,Horo R.n;pa H83Ha
lfflT8JII,HH. Heo6mH8Jl R RCHO BHpaJReHH8Jl TeH.n;eHuaH li3MeHeHRtt6~rroTpe~ 
60BaJia nepeCllOTpa B!iBO,llOB TeppeJIJia, qTo li 6HJIO c,n;eJiaHO B pa6oTax 
/~,IO/ c yqeToM coBoeyIIRocTR cymeCTBYJlmllX axcrrepRMeHTa.JiliHHX .n;aa
HHX.O:itasaJioc1,,qTo<o!B OCHOBHOM 3aBliCRT OT lfflCJia IIp0TOHOB B .n;e.rui:
lll8MCfi R.n;pe. a li3MeHeHWI IlOJIHOro lfflCJia HyKJIOHOB IIpR ,IJ;aHHOM 2 
BJIWIIOT Ha Bemiq:aHy <o! CJia6o.C pocTOM 2 OT 92 .n;o 102 .n;llCrrepcM B 
neJIOM t,rnoroxpaTHO yneJmtranaeTcH,R TOJILRO B o6JiaCTR 2 ~ 94-96 
BapRauall e! H83HaqliT8JII,HHe.D:liCrrepcM yBeJmqRBa8TC.!I TaKllte Ilpil ne-

pexo.n;e OT cnoHTaHHoro .n;eJieHlifi R Ha,n;6apI,epH0My. 
XapaxTep Bapilauai!: ~ li 6~ B sa:Bl!CHMOCTR OT 2 RA 38M8THO 

OTJIHqaeTCR.IlO-Bli.n;llMOMy,H3MeHeHWI aTHX B8Jmlfflli o6yCJIOBJie.lW B 

II 



fl3BeCTHOH CT81I8Hll pa.3HllMll !IpHtiliHaMli•ECJIH BeJIH'!liHa cpe,n;Heii: 3HEJp

I'IDl B036pimeIDIB orrpe,n;eJifleTCH B OCHOBHOM B8JIH'!liHOil aHeprnli ,n;eqiop

MaIJ;lrn OCROJIROB B6JIH3I1 TOtJRli pasp1rna', TO Tor,n;a ,JJ;RC!IepcRH aHepnrn 

B036yiK.!(8HM o6ycJIOBJI8Ha 38M8THUMI1 quryRTyaIJ;ll.l!Mll IJlOPMll pa3puBHoii 

(!Mrypu,a ee B8JIH'!l1Ha 3rutJIHJ'!aeT B ce6e ,JJ;OilOJIHHTeJibHUe CBe,n;eHllH 0 

JI8.H,lijll8q)T8 IIOTCHIJ;llaJibHOH anepI'Hll rrpe,n;eJibHO ,n;eqioµ.mpoBaHHoro H.n;pa, 

B tJaCTHOCTI! 0 xapaRTepe ll3M8H8Hllli (cTerreIDI "RpyTI13Hll") IIOTeH

IJ;llaJibHOii 3Heprn11 B,JJ;OJib ROOp,JJ;RHaT,He CBfI3aHHIDC C 06umM y.I(JrnHeHlleM 

H,JJ;pa. 

CYUleCTB8HH8.ll 3aBHCllMOCTb <o! OT i! Il03BOJIHeT rrpe,n;rroJiaraTb, 

'ITO IlpH ,n;eJieHllll CB8JllCT.f!llteJIIDC H,JJ;ep(o~MO:lKeT 6HTb 3HatJRT8JibHO 60Jib
me,tJeM IlpH ,n;eJISHllll H,JJ;ep 113 I13B8CTHOH o6JiaCTR.8TO He06XO,ll;llMO IlpH

HHMaTb BO BHllMaHae B 3RCil8pllM8HTax ITO Ha6JIJO,n;eHRID CT8 MCTO,JJ;OM ,n;e

TeRTllpoBaHRH HSiiTpoHOB CIIOHTaHHOro ,n;eJieHM. 

Toaro IY rrocMmeHa pesyJibTaTaM o6o6meHHoro aHaJillsa 19,IO/ 
3RCIIepuMeHTaJibHIDC ,JJ;a.HHIDC O ,JJ;RCrrepCllll aHepreTHtJSCRllX pacrrpe,n;eJieHllii 

OCROJIKOB ,n;eJieHRH CJia60B036pK.neHHIDC H,JJ;ep C i!i9o 11 cpaBHSHRID rue C 

rrpe,n;cRa.3aHliHMR Teopa11. 

BeJIH'!liHH iii 11 EkRCirnTHBaIDT c:aJibHYID (aHTll)ROppeJifl!J;llro,11 aTo 

Il03BOJIH8T paCIIII1pHTb paMRli aHaJIH3a,BRJIIO'II1B B paccMOTpeHlle T~e 

,JJ;RCIIepcRID IlOJIHOii RliHCTRtJeCRO:ll: 3Heprn11 OCROJIROB 6~ . B pa6oTe /9/. 
61:lJia rrpe,JJ;JIO:lKeHa CI1CT8WlTRRa*) 8HatJeHllii (6: R IIORa.3~0. 'ITO ,JJ;Rcrrep

Crut KliH8TlltJec1mii aHeprRR OCROJIROB, rro,n;o6HOK 6~ ' IlpellMYUlSCTBSHHO 

saBHCRT OT i! HatJaJibHOro H,JJ;pa. C pocTOM i! OT 90 ,no IOO OHa B03pac

TaeT B 4 paaa, B TO BP8MH mut cpe,n;HHH KliHCTRtJeCRafI 3Heprrut OCROJI

ROB EK yBeJIHtJRBaeTcH Bcero Ha 20%.IIepexo,n; OT crroHTaHHoro .n;eJieIDIB 

( E* =D)i R Ha,n;6apMpHOMY ( E* ~ ~5 MaB) TaR:lKe, rrpHBO,JJ;RT R yBeJIH

'leHRID 6E Ha 20-40%; IlpH 3TOM El( I18M8HH8TCH He 6oJiee tJSM Ha 

I-I,5%.C~BHeHRe aaBHcRMocTeii <6~1< 11 6~ OT i! n A rrpHro,JJ;RT R sart

JIJOtJeHRID O TOM, tJTO Ra'leCTBeHHO xapaRTep ll3M8H8HHil o6enx B8JIHtJRH 

O,JJ;RHrutOB RaR IIIJH E*=D, Tart 11 ITpH E*~ 6,5 MaB.KoJmlieCTBeHHHil 

aHaJIH3 OTHOWCHRII (o~ /( (o~ - I/I2) = El!, IIORa31:1Ba8T, 'ITO B IIII1-

portoii o6JiaCTll .neJIHmRX~ H,JJ;ep BeJIH'lRHa Ei rrpaRTR'lecRR rrocTORHHa 

ll COCTaBJIHeT B cpe,JJ;HeM 94±15 MaB2 (a,n;ecb I/I2 - IlO!IpaBRa llieil!Iap

,n;a,o6ycJIOBJieHH8.ll nepexo,n;oM OT HerrpepuBHoro pacrrpe,n;eJieHRH aHeprRR 

B036WK,D;eHRH OCROJIROB R ,JJ;RCRpeTHOMY pacrrpe,n;e.ireHRID P,y ) • B COOTBeT

CTBllll C 8TllM Ha pac.5 rrpe,n;cTaBJieHa aaBRCRMOCTb ,JJ;RCIIEipcu 8Hep

*) Crrocod IIOCTpoeHRH CllCT8MaTllRR,Ta6JIHua 'lllCJICHHIDC 3HatJeHHJ.t ll 

aH8.JllI3 TOtJHOCTll ll3M8peHll:ll: ,nrum B IIpHJIO:lKCHm'I ER ,JJ;RCC8J)TaIJ;llllo 
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reTHtJCCRRX pacrrpe,n;eJieHlli1 OCROJIROB <b! = <bt~ ( 6~ -I/I2) Ei OT 

napaMeTpa ,JJ;eJmMOCTll H,ll;pa :X: ,OCHOBaHHM Ha pesyJibTaTax I13MepeHllii 

(O~K I1 ,JJ;OIIOJIHeHHM pesy.JlbTaTaMli ll3MepeHHil ei! .IIo,n;-qepRHeM, 'ITO 

no a6COJIJOTHOH BSJIII"IlIHe ,JJ;RCIIepcrut IIOJIHOH 3H8PI'llll B036pimeHrut oc

ROJIROB 6t MSHbme, '!SM et ,ITOCROJibrty cot~( 6~ -I/I2)E! 

r,n;e E 0 ~ 6, 7 MaB - aHepI'I1.ll, aaTpa'!liBaeMaJI Ha aMRCCRID o,JJ;Horo HeiiT

poHa ll3 OCROJIRa.0.n;HaRO xapaKTep li3M8H8Hllll (o~I( Ir 6t rrpaRTR'!ec

Rll 0,JJ;liHaROB.113 cpaBHeHrut pHC. 4 I1 puc.5 CJie,n;yeT, 'ITO rrpoHBRBWM-

• 

400 

- 300 
N 
m .. 
::[ 

Ni.I 
10 

"' s 
it 200 .., 
C: 
u 

~ 

100 

Th , U Np Pu 

l l t l 
Cm Cf Es Fm 

l l l l 
102 

l 

o-l 
y._? 

~~- ~~ 
// 

//~// 

LDM _, ,,,,,..:::::,,,,,,.. e~o ,.,,,...,,,,..,,,,,,..,,,,,,. . 

===========-~-;:-.:~~~~~-

0 

0 L-~~~_.___._._~..,___,___.___.---..JL-J_..L....L....J 

0.73 0.75 on 0.79 a.s1 O.S3 o.ss a.11 0.89 
nAPAMETP AEAIAMOCTJA X 

~3aBRCHMOCTb ,ItliCrrepcIDI 8HepremtJeCRllX i:acrrpe,n;eJieHRil OCRO~
KOB OT napaMeTpa ,n;eJIHMOCTR ~ ,JJ;JIH CIIOHTaHHOro i!!QJJSHRII ( e ) 11 
,n;eJieHRH TeIIJIOBW.m HetlTpoHaMH ( 0 ) • KpR:mle ( L DM ) B. HDHetl 
'lacm pacyarta - peayJil>TaTu pactJeTa ,JJ;Rcnepcu IIO .ItliHaMll'lecKotl MO
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ca B SKCITepRMeHTax TeH,IteHIJ;WI K 6HCTp()MY YBeJill'IeHlllO 6!c p()CTOM 
2 OTpaJKaeT 06I11ee CBOitCTBO OCKOJIKOB ,neJie.BruI TmiteJIHX CJia60EOa-· 
6yx.neHHHX a,nep.B rJiaBe IY Taroite ITOKa8a.IIO, 'ITO yBeJill'l~mrn <b~ c 
p()CTOM :c wm :x: He o6ycJIOBJieHO aaBI!CliMOCTI,JO ;;; llJill EK OT OTHO
memur MaCC OCKOJIKOB; OHO xapaKTepHO B cpe,n;HeM n ,IJ;JI!i RH,IJ;IIIm.D,ya.JII,

HHX OCKOJIKOB ,neJieHRa. 
B .l411Ccepra,umi ,naao IT0,npo6Hoe cpaBHemrn aKcITeIJHMeHTaJII,HHX 

,naHHHX c ITpe,ncKaaaHIDIM1I Teoinn.PeayJILTaTH pactJeTa Co~ no ,nnHaMR~ 
tJeCKOii MO,IJ;eJill llrn,IJ;KOii K8.IIJili HllKca n CMTeIU«)ro (!965,!969) noKa-
3aHH Ha PHC• 5.PactJeTH ITO cTaTncTRtJecKOit TeopiiR ,neJieHIDI (<roar, 
I956;PyOtJeaa,I978) npiiBO,IJ;HT It MHOrDitpaTHO aaHruKeHHOit BeJill'!RHe 
,nncITepcnn~ cJia6o aaBIIcmneil: oT :C ; Tait, pactJeTH Py6tJeHn ,naJOT Co: = 
40-80 MaB ,IJ;Jia ,neJiemur a,nep c :COT 88 ,no !!6. Mo,neJin tJacTR'lHOro 
paBHOBecna pa3HOro TRITa Taroite He BOCITp()R8BO,IJ;HT Hll B8Jlll'lllHY 6~ ' 
HR xapaKTep ee BapMaunit_lIPR naMeHeHnn Ha'!JaJII,HHX ITapaMeTpoB ,neM
meroca a,npa.TaitllM 06pa30M,paC'leTH,OCHOBaHHHe Ha B8CI,Ma pa8.7m'IHHX 
!Ip8,IJ;ITOJIOXeHIDIX O ,n;BRJKemm a,npa Ha ITOCJie,IJ;HRX CT~ ,neJieHRa,ITpo
TRBOpetJaT SKCITepRMeHTaJII,HHM ,IJ;aHHHM.IlO Mepe ITepexo.na B o6JiaCTI, 
6oJiee TmiteJIHX a,nep yBeJin'lllBaeTca ITOJIHoe aaeproBH,neJieHne,aHa"lll
TeJILHO y;It)filHaeTca nyTI, OT ce,It1IOEOH TO'lrot ,no pa3pHBa 11 !IpeTepITe
BaeT cymecTBeHHHe R8MeHeHna CTpyKTypa ITOBepx:HOCTll ITOTeHURaJII,HO:ii 
aaeprnR B OKpecTHOCTR ce,It110ll0il TO'IKl1l ll ,IJ;aJiee Ha BCeM nyTR ,no pa.3-

pHm.BepoaTHO,B peayJILTaTe COBOKynHOro BJillaHRH STRX q>aKTOp()B R 
cTaHOBIITca 6oJiee aaMeTHHM BRJia,n: Tex cTeITeHeit coo6o.n;H .neJIHI11eroca 
a,npa,KOTOpHe nrpaJIR BeCI,Ma BTOp()CTeITeHHyio p()JII, ITIJH ,neJieHnn 6oJiee 
JierrotX a,nep. 

OCHOBlill.E PE3YJI1TATH PAIDTU 
r. Coa,naH KOMnJieKC cnennaJII,HOii BHCOKO'!JYBCTBHTeJII,HO:ii anITa

paTypH ,IJ;JI!i nccJie,IJ;OBaHWI MHOXeCTBeHHOCTR MrHOBeHHHX HeilT:[X)HOB Ilpii 

CITOHTaHHOM ,neJieHRR KOpoTKOlmBYU1RX (TI/2 "" 0,3c) a,nep,o6paayewx: 
B a,nep!lb!X peaKURHX C yCKOpeHHHMll TmiteJIHMR ROHa.Mllo 

2. BHaBJieH HeKOppeKTHH:11 xapaKTep aa,n:a'lll O BOCCTaHOBJieHnn 
pacnpe,neJieHllit MHOXeCTBeHHOCTR '!aCTR~ ITO SKCITepRMeHTaJII,HHM ,IJ;aHHHM, 
ITOJIY"leHHHM npn S!pl)eKTRBHOCTR RX perncTpannn,aaMeTHO OTJill'laJOilleilca 
OT !00%.Haii,neHO ll llCCJie,IJ;OBaHO CTaTllCTR'!JeCKR peryJillpR30BaHHOe 
(npM6JIRXeHHoe) pemeHRe aa,n:a'lll o ooccTaHOBJieHUR pacnpe,neJieHRH 
MHoxe·cTBSHHOCTll Hei1Tp()HOB ,neJieana p'\I ITPR € >r, 25%. 

3. a) B SKCITepRMeHTax "on-lille" Ha ny"IIte TmiteJIHX ROHOB 
BITepBHe IlOJIY"leHa llHqlC)pMaD;Wl O xapaKTepiiCTllKax CilOHTaHHOro ,neJie-
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ana a,npa c :C'>IOO: ,IJ;Jia naoTona 252102 (T1; 2 = 2,4c) naMepeHo 
pacnpe,neJieHRe tJncJia aeiiTpoHOB P-v n oITpe,neJieHH ero mpaMeTpH -
~ , 6~ , r,. ;ITo.JrytieHO YKa3aHRe Ha aCRMMeTpnJO MaCCOBOrO pac

npe,neJieHruI OCKOJIKOB CITOHTaHHOro ,neJieHRa 252102.Ilpe,nmpnTeJII,HO B 
CITeURaJILHHX OnHTax llCCJI6,IJ;OBaHH pa.nllOaKTllBHlle CllOitCTBa ll 3aKOHO
M6PHOCTll 06pa30B8.HH.ll 252!02 B a,IJ;6p!lb!X peaKUIDIX 23!\J( 22Ne, 5 n ) ll 
239PtJcI80, 5 n). · 

6)IlITepBlle ITOJIY'l6ID.9KCITepRMeHTaJII,HM llHqJOP,l8I(rul O pacie.ne
JI6Hli.!DC P,v ,IJ;Jia CITOHTaHHOro ,neJieHRa KOp()TKOlltlleyil1llX 1130TOITOB 46Cf 
ll 256Fm; O!Ipe,IJ;eJieHH -V , (o~ 11 r2, .IT,7IH STRX HyKJill,IJ;OB.M8MepeHH 
pacITpe,neJieHM p~ ll onpe,neJieHH RX ITepBHe ,IJ;Ba MOMeHTa ,IJ;JI!i CITOH
TaHHOro ,neJieHruI 246Cmn 244cm. 

OTueqeau 8Ha'!RTeJILHOe yBeJilltJeHne 'V C p()CTOM MaCCH .neJIHI11e
roca a,npa IlIJH Aq244 Ii: cTa6llJillaanna iiJ B o6JiacTR A q 254. B 
paMR8X ITpe,ncTaBJieHR:110 :a.nrunmn o60JIO'le'!HllX S!pl)eKTOB B OCKOJIKax 
Ha KOHipRrypaunJO ,neJiameroca a,npa B MOMeHT paapHBa o6cyx.neaa aaBH
CRMOCTl> .Y OT :C H A Ha'!JaJII,Horo · SI,zjn. 

4. B o6JiaCTll KJOpMa-aJieMeHTa !02 o6aapyxeao cymecTBeHHOe 
YBeJilltJeHne ,IJ;HCITepcmi 'lllCJia HeiiTpoHOB. 6! C p()CTOM :C ,IJ;eJIHI11eroca 
a,npa, "ITO Tpe6yeT . ITepecuorpa c,11enrurnux paaee BHBO.l(OB o cJia6HX 
l18MeHeHIDIX Co~ • . 

5. C Y'!J8TOM BCeit COBOKynHOCTll cymeCTBYJOI!lIDC SKCITepRMeHTaJII,
HHX ,IJ;aHHHX RCCJie,noBaHa 3aBI!CllMOCTI, ,nncnepcim: IlOJIHOro '!JRCJia HeiiT
p()HOB 6~ 11 .l411CITepcllll ITOJIHOii KJ1lHeTR'!JeCKO:lt SHeprnn OCKOJIKOB 6~k 
OT HyKJIOHHoro cocTaBa n aaepnm ooa6yx.neHRH ,neMmeroca a,npa.Ilo
KaaaHo, tJTO CHJII,Hoe YBe.lilltJeHHe ,nnc11epcm1 aHepreTHtiecKRX pacITpe
,neJieHnit OCKOJIKOB C p()CTOM !IapaMeTpa ,IJ;eJIRMOCTll X li1Jill :c HatJaJII,
Horo a,npa n aaMeTHoe ee yBeJintJeHRe IlPH 11epexo,ne OT crroHTaHHoro 
,neJieHRa K Ha,n:6ap1,epHOMY aBJiaeTca 06mnM CBOiiCTBOM ,neJieHRa CJia6o
B036YJK,IJ;eHHllX a,nep c :C >.., 90; B yaKOii o6JiaCTll a,nep IIPH X,.. 0, 8 
( ~'::::! 94-96) RMeeT MeCTO xapaKTepHM oco6eHHOCTh - oc~a6JieHne 
8aBRCllMOCTR .l411C1Iepcm1 OT 2 • 

6. IlOKa8aHO, "ITO COBpeMeHHHe TeOpiiR n MO~eJIH ,neJieHIDI He 
,IJ;aJOT ~e KatJeCTBeHHOro orm:caana Ha6JIJO,naewx: Ha OIIHTe aaKOHOMep
HOCTeil:pac"leTll IlpiiBO,IJ;HT It 3Ha'!RTeJILHO 3aHIDKeHHHM 8Ha'l6HllaM .nnc-
1Iepcm1, cJia6o aamtcainnM OT :C • CJie,noBaTeJILHO, BHe paccMoTpeHruI 
OCTaJOTCH HeKOTOpHe cymeCTBeHHHe CTelleHR CB060,IJ;H,BRJia,n: KOTOPHX B 
q>OpMllpoBaHne 8HepreTnqecKRX pacITpe,IJ;eJieirnft OCKOJIKOB rrporpeccnpyeT 
no Mepe yTaxeJieHna .neJIHI11eroca a,npa. 

15 



Pesy.JII>TaTH, rrpe,n;cTaBJiemuw B ,n;r:1cceprarnrn, ,n;oitJia,n;hlBaJiliCI> Ha 
!,1eJK,n;y1mpo.n;HOll KOHll)epem.um no ciinsnKe TJIJKCJIHX llOHOB ()Jy6Ha, 197!), 
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