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BBe.n;eIDIe 

B HaCTOHme~ pa60Te npe~CTaBneHH pe3Y~bTaTU 8KCnepHMeHTOB no no
HCRY ~epHUX H30MepoB c ~COKO~ aHeprHe~ B036~eHRH. rrpe~e Bcero 

MU HMe~ B BR~ H30MepH nnOTHOCTH, XOTR npHpO~8 TaKKX COCTORHHD MO
~eT 6HTb pa3fi~o~. B COOTBeTCTBMH c TeopReD ITHOHHO~ KOH~eHC~ ~AHr

~~a H ~p. /1 B03MO~O cymecTBOBeHHe cynepnnoTHux ~ep, KOTopHe MO
rYT 6UTb KaK CT86~HH, TaR H MeTaCTaOKnbHH OTHOCHTe~HO nepeXO~8 B 

HOPMa~HYID ~3Y. Pe8~3aunR Toro HnH KHoro BapHaHT8 38BMCHT OT napa-
I

MeTpoB Mo~e~, B -qaCTHOCTH, OT BeJlliI'lliHH 11 ,onpe~eJUIIaIte~ CHJIY OT

Ta~BaTe~bHOro cnHH-H30cnHHOBoro B38HMO~e~CTBRH Ha MaRHX ~CCTORHH
RX. 113 H3BeCTHDlX B HaCTO.RIllee BpeMR onenos BeJrn:'tIHHH a' /2, / H R3 

pa60TH /4/ c~e~eT, 't{TO o6Hap~eHHe MeTacTa6anbHHX H30MepoB ~OTHOC
TR, nO-BH~HMOMY, 6o~ee BepoRTHo. 3HeprHR B036~eHHR R30Mepa c Mac
COBHM trnC~OM A pasna E* == Aê ·A, r~e .68 - pa3HOCTb aHeprn~ CM3R 
na HYK.JIOH B HOpMa~bHOM H R30MepHOM COCTORHHRX. ,UHanasoH BHepI'Hf! B03

OYJii,n;eHRR ~JUI T8KHX R30MepoB o s E* ~ B(A), r-ne B(A) - nOJJRaR 9HeprRR 
CBR3R ~ c HOPM~HO~ ~OTHOCTbID. 3Ta 8HeprRH oy~eT BH~e~TbCR rrpR 

TyHHeJIbHOM nepexone xepea oapsep, pa3~eJImOOlH~ CBepXn~OTHYID R HOpMa~
HYID qaSH, npRBO~R K MHO~eCTBeHHOMY HcnapeHRID H~OHOB. BepORTHOCTb 

TyHHe~bHoro nepexo,na 8KcnOHeHUHa~HO saBRCRT OT rrapaMeTpOB 6apbepa R 
li ~ COOTBeTCTByromero MaCCOBoro K08~~eHTa. IT08TOMY, KaK H B c~ae 

cnoaranxoro neaenas , MO"UIO oxanarr., 't{TO npeaena JK.H3HH RSOMepoB n~OT
HOCTH dY~T aapbHpOBaTbCR B illHpoKHX npe.ne~ax. 

t 
B ~8HHOn paoore MH ITHTaJIRCb 06H8P~Tb 06pa30BSHHe RSOMepOB 

IUIOTHOCTH npa OdJlY't{eHRR CBIDUl,8 nyqKOM 2C c 8HeprReR 43 raB no MHO
~ ~eCTBeIDrOMY HcnYCK8HMID sa.n;epmaHHux He~Tp'oHoB. J1cno~bSOBanaCb T~e~aJI 

MHllieHb HCXO~ MS peSY~T8TOB pa60TH /47 no SaBHCHMOCTH 8HeprRH CBR3R 
cynepnnortnzx anep OT MaCCOBOro xacna, Bhr60p HenTpoHHoro xasaaa pacna

tI na õun OdYCJIOM€H, ao-nepsux, MeTO,IUPieCKHMH coo6paJKeHRJIMH, TaK KaR 

3H81U1TeJI::bH8n a<M>eK'l'RBHOCTb HenTpOHHbIX ~eTeKTopOB n03BOJIHeT ~OCTMrHYT:bi~l! BHCOKoro ypomlR qyBcTBHTeJIbHOCTH. KpoMe Toro,MH yqHTHEaJIH BHBO~ pa6o

TH /5/ o TOM, l:J:TO McnYCK8HRe sa.n;eP}I{8BHI:lX HenTpOHOB npa pacnane R30M8.,;! 
pos ITJIOTHOCTR IIBJIJI8TCR naaõo.nee X8paKT8pHHM npORBJI8HReM :n.- -KOH~eH
caTa. 

1~~}UirlellHWil BHcmyrII 1l!-tliBWX rIr.elJelOBluafi 
6HSJf~lCTEKA .I 



OTMeTMM, ~TO R30MepHHe COCTORHHR c He06HqHO BHCORO~ aHeprHen 
B036Y1K,IJ;elllUI MOrYT HMeT:C H IDfYlO· npapony, 'Iate, B paoorax Bonra /6/ HC

caenosanacs YCTOn'illBOC'l':C TopOH)J;aJIDHO~ H "rrY3blp:CKOBOH" qx,pMH H,IJ;ep. 

Ha OCHOB8HHH p8C~eTOB rro MO~~~pOBaHHO:H MO~eJIH 060JIO~eK rrOKa3aHO, 
~TO TaKO~ q'x)pMe anep MOrYT COOTBeTC'rBOB8T:C R30MepHHe COCTO.HHRR, HMeIo

mae aHeprHID B036Y1K,IJ;8HHR B HeCKOJIDRO ~eCRTKOB MaB. OHH OT~eJIeHbl OT 

OCHOBHoro COCTORHHR rrOTeH1U'IaJThHblM oapsepoa, Pacnan TaKHX M30MepoB 

T~e ~OJIXeH corrpoBo~aT:cçR aMRCCHen 3a~epmaHHHX He~TpOHOB. 

ITOHCR R30MepoB IIJIOTHOCTH rro He:HTpoHHO~ aKTRBHOCTR ~e orrRcaH B 

JIRTepa rype , TaK, B paõore /7/ aTO c~eJI8HO )J)IR MmIleHe:H, 06.n:yq:eHHHX 

rrpOTOHaMH c 8HeprHe~ 70 raBo AKTHBHOCT:C H3MepHJIBc:c 'B nH3K~HoBHX 

YCJIOBK-RX MeTo.n;HKot:i c BhlCORO:H t{yBCTBHTeJI:bHOCT:bID, HO 60JIee rena cnycra 
rrOCJIe ROHn;a 06JIytIeUHR. B Hallle:H p860Te /8/ rrpoBe,neHo H3MepeHHe He~
TpoHHoro'H3~eHHR MHllleH8A, 06JIy~BWHXCR peJIRTKBHCTCKHMH ~H 4He 
H 12c, T.e. B YCJIOEMRX,60JIee 6JI8rOrrpMRfllHX ~ 06pa30BBHRR H30MepoB 
IIJIOTHOCTR. 3axBaTI:lBaJICR }U-lTepB8JI BpeMeH JKH3HH OT I c ,n;o 104 c. )J.JI.R: 

BepoRTHocTK 06pa30BSHHR M3JIy~Te~e:n Tpex HeQTpoHoB 6HJIH rro~eHbl 

aepxnae SHatIeHHR, JIeJK81llRe D npene.nax OT 3·r0-6 (,IVIR Fe + 12C) ));0 

3.10-5 (B CJIYtI8e Pb + I2C) . B HaCToRme:H pa60Te B pesYJThT8Te rrOBHille

HHR ~KTRBHOCTH ,n;eTeKTOpa H YJIYtIllleHHR ~HOBUX YCJIOBK:n tIYBCTBRT8JI:C
HOCT:C rronCRa 8HOMaJIDHhlX anep cymecTBeHHO rrOBHilleHa. 

MeT08EC~ 8RCrrepHMeHTa 

SRCnePHMeHTIl npOBO~HC:C Ha KaHaJIe Me.n;JIeHHOrO BhlBO,n;8 CHlIXpoWa

SOTpOHa OMHH. ~OM 12C c aHeprHe~ 43 raB 06.n:yq:aJI8C:C MKWeH:C HS CBHH

na ChHaMeTp - 45 MM, TOJIllUllia - 10 MM). lleTaJI:CHoe OIDICaIDle YCTaHOBKH 

rrpKBe,n;eHo B /9/, s,n;ec:c MIl »,8~ TOJI:DKO KpaTKyID xapaKTepKCTHKy OT,n;eJID
HhIX ee Y3JIOB. IfHTeHcRBHoCT:c ~ RSMepstJIac}, rro BTOpRtIHhIM traCTRiJ,aM, 

HcrryCRaeMHM MS MRmeHR, TeJIeCKOrrOM MS TpeX CUHHT~OHHhIX ,n;eTeKTO
POB, pacrrOJIOJKeHHHM ncn yrJIOM 1200 K rrytn<y. Ka.Jm6poBK8 TeJIeCKOna OCY

~eCT~C~ npn nOHMJKeHHO~ HHTeHCMBHOCTM c rrOMOm:CID ,n;pyroro TeJIeCKOna 

Ma )(BYX C~T~OpOB, pacrrOJIOJKeHHHX Herrocpe~CrBeHHO S8 MHllleH:CID, 

rrpHtieM pasaep nepsoro C1Ufi{THJJJIJITOpa COBIIB,IJ;8JI c paaaepoa MHIlIeHM. Koa<p

~eHT rrepeCtIeTa ~ rrepexo~ OT CKOPOCTH CtIeTa MOHHTOpa BTOp~HX 

traCTRIJ; K HHTeHCHBHOCTH rryqKa COCT8BnRR 8,3.103; BblBe~eHHe MKllie~H KS

non IIyllKB YMeH},marro CKOpOCT:C CtIeT8 MOHHTOpa B 200-300 paa, <rop.1a M 

noaoseaae IIY':lKa ROHTpoJIHpoB8..JlliC:C ~BOj:ffio:A nposoaosaoã KaMepo:A, pacno

~OJlteHHo:A nepe~ MKllleH},ID. 

, HeaTpoHHbIft ~eTeKTop MlIO'KeCTBeHHOCTH noaemaaca na 6Wí'OHHOM rrepe ll~; 

CTa~8C:C BO BHYTpeHHIDID rrO~OCT:b ~eTeKTOpa. BpeMR 06J~eHKR B ~OM 

mHue COCTaBJIRJIO ~oo c, BpeMR H3Mepemm (MHlIIeH:C TI .neTeKTope) - 100 c, 

°BpeMR nepeaemerraa MKllleHH ~ 2 c. PeiKJ1M paooru MexaHMSMa nepeaeneaaa 
YCTaH8BJIHBaJICR c rrOMOll.l:CID crre~a~},Horo 3JIeKTpOHHoro 6~oRa, CBRsaHHoro 

c ~OTOJJ;llO,IJ;HHMR naTtIPIKaJIlK, KOHTpomrpY:KlIlHMH rrOJIOJlteHHe MmIleHH. 

HeHTpoHHbl:A ~eTeKTop COCTOHT H3 6~OKa-3aMe~TeJIR (rrOJIH8TH~eH) M 

35 nporropnaoaansaux CtIeT'tllIKOB, HarrOJIHeHHIDC ~e (4 aTM.) c ~06aBKof1 
1% G02• CtIeT~KH pacrro~o~eHH TpeMR ~aMK BOKpyr n;eHTparr:CHoro UKRHH,n;
pH~ecKoro oTBepcTHR B 6~oKe, KOTopoe HMeeT ~8MeTp 130 M ~ 630 MM. 

Ka.JK.nbl:H CtIeTtUlli CH86JKeH YCHJIHTeJ1J>HllM 'l'p8KTOM c ,nRqxpepeHJJ;H8JI:CHl:lM nac
KpHMKH8TOpOM, Baxo~ KOToporo coe~~HeH c cyMMaTopoM. PerHcTpaI.J;RR He

CIWJI:bKHX He:ATponoB, B03HIDWlMX B MHIJIeHH O,lJ,HOBpeMeHHo, naer na cYMMaTo
pe rpyrrrry CKOppeJIHpOB8HHllX rro BpeMeHH HMr~JILCOB, CT8THCTH~eCKR pas

ÔpOC8HHIlX B COOTBeTCTBIm: c pacrrpe~eJIeHHeM BpeMeH )KM3HH HeRTpoHa B ,n;e
TeltTOpe. Buxo~ CYMM8TOpa rro.naBaJICR Ha 8JIeRTpoHHY1O cxeMY, BKHIDtIaro~ 

cnSl'f,H8JILHLle 6~OKH KG (KpaTHblX C06HTHn /10/), KOTopHe rrOSBOJIR.JlM OT~eJI:C
HO perHCTpRpOBaT:b C06hlTHR, OTBe~IDnme nORBJIeHHID B rrpe~e~ax roo MKC OT 

I ~o 7 ro.mYJI:CCOD. l3bIXO,nhl 6JIOKOB I{G 61:l.7IK coenzneaa c BpeMeHH1:lMH 8HaJllI

saropaxa (B craanapre KAMAK, 512 KalIaJIOB), JJ,IntJllPIeCIlli sarryCRaBUrnMHCR 
na 100 c B MOMeHT rrORBJIeHHR MmIIeHH B rrOJIOCTlt nerexrope , O.n;HoBpoeMeHHo 

H3Mepff.1IHc:c BoceM}, BpeMeHHIDC CrreI<TpoB: .n;JIR o,nHO-He:ATpoHHo~ sarpysIm R 
.IT,1IF! C06b1Tn:n c peracrpanzeã ~ 2, ?-3, ••• , ~ 7 He:A'rpoHoB. KpoMe Toro, 

K3MepílJ!CR euie O)UtlH, "<pOHOB~" BpeMeHHO~ cnexrp B TO BpeMR, xorna MH

IIl€H}' n8Xo,IUiJIaC1:J no.n TIytIKOM. AHaJrnS8TOpLl OJIOIDIpOBBJrn.CI:> na BpeMR "cepo
ca" nYqJ\.él na MIDn8H:C, a raxxe IIpH rrORBJIeHIm: 8~eJtTpOMaI'HHTHhlX aaaonos. 
.li.Jm opraJUl3a.JJ,RH nOCJIe,nHe~ 6~ORRpOBl\.R HCrrOJII:>30na~aC:b 

poã cJIY'KH.7I pa 3rep"eTH9RpOOOHHu:A CtIeT1lliK, ITOMemeHHh1:A 

T8KTOp H MMellll~n~ TaRO}; JKe ycwrn:TeJIhHhl~ TpaKT, KaK H 

trn:KR • 

Bu60p }WppeJI.ffi.LHOHIiOrO HHTepEaJI8 paBHhIM 100 MKC 

"B.HT8HH8" '. KOTO
B Hetl'I'poHHb1:H .ne

paõoranuae C'4:eT

61lJI c,neJI8H na oc
HOB8H~UI rt3MepeJUi~ pacnpenenenaa apeaen. JKJf3IDt HetíTpoH8 B ~eTeKTope. 

238
113MepeH~R ÓHJIlf c.n.eJI8HH ,IVIf{ Heí1TpoHOB cnOHT8HHoro ,ne..ieHHR U (llOIIOJ11>

aOBaJICR 06pa3eU BeCOM ~ I Hr) H )1)UI' HeflTpoHOB, B03JUntamUIX n TeJIe ~e
T8ItTOpa non .neRCTBneM KOCMM't{eCKRX lfBC'fIDl. l1crrOJI1:>30B8~CR BpeM8HHO~ aHa

JIH3BTOp (MYJIbTHCKeR~ep), KOTOpH:H 3arrYCK8~CR HB 1013 c BHXO)(OM cYMMa

TOpa c 3aAOp~OU, nOCTaTO~O~' nna Toro, QTo6H nYCROBO~ KMIIy~:CC He pe

rHCTpHpoBaJlCR l'lH8Jm38TOpOM. IIoJIYQeHHhle pacnpenenenna (pRC. I) - nonoo

ns, oua ne OnnCI.lBaIOTCH. OJOWH excnoneuroã , xro , nO-BR~oMY, .fIBJf}Ie'rCR 

CJIe.n.CTDKeM HerOMoreHHOCTH aeuiecras jtercrcrope , "YIIJ10Iltem'Ie" pacnpeneae
HRR npa 60JI'LIlll1X T orne sae'r peracrpanau H8KOppeJmpoBaJIHUX He~TpoHoB. 

XpblTIm ~arra (120 CM) na paCCTORHIm: 4 M OT JIIDUm rryqRaD B nepexps

TRH RaH~ KMeeTCR oTBepcTHe, ~epe3 KOTopoe MRllieH~ rrepHO,I(H~eCKR )(0 \ 111 
Cpenxee BpeMH JKJI3HM HetlTpoHa B nereivrope panno 65 MKC. 

IDO MKC rrpHXOJUfTclI 72% OT nOJIHO~ nepOR'rHOCTR per~1CTpaI.J,IIIJ 

Ha llliT8pBa11 

Het1,TpoHa. 
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~eRTHBHOCT:b perHCTp~H HetlTpo
-o- HE~TPO"*:1l ll.E"EH~HOB 8 onpeneaanacs c rrOMOm:bIO KaJrnO
-- epOH10)~\ 

PQBO'tJ:HOrO Po-Be HCTO'tJ:HHRa H OOpa3~~ 

eCTeCTBeHHOrO ypaHa. ITo~y't{eHHOe cpe.n; . '" \, 
'I. '.. 

Hee 3HalJ:eHHe paBHO 40%. lo"'~ ....... ·'o'o~J' 

B H8Ille:A paooTe /9/ ,naHli rro.n;poo ":'''': "»: . 
•• o ••HHe paClJ:eTli ~~mH OTKnHKa .n;eTeRTopa, 

10' 

:":''1.''.'':.~~.~' :.I~~~:;.:':~' •.::::.'''',ROTOpaR YCTaHa~HBaeT cBRa~ Me~ HC
XO~HM pacrrpe.n;s~eHHeM COObITH~ no MHO

't\N SIXl '7COmecTBeHHocTH He~TpOHOB H HaMepeHHbIM 600 eoot.ír 

paqrrpe.n;e~eHHeM rro MHO~eCTBeHHOCTH HM PRc .J . Pacnpe.n;e~eHRR BpeMeH 
rry.nscoa B ROppe.JI.m.U{OHHOM l1HTepBaJle. 

~3HH HeffTpoHoB B 
Ha oCHoBe aron ~YHI~H OT~ pac .n;eTeRTope, H3MepeH
C'tJ:HTaRa ~eRTHBHOCT:b perHCTpa~H HbIe ~ HenTpOHOB 
xpaTHbIX COObITH:f.l e (m, n) B IIpe.IUIO~O)l{e cnoaraaaoro ,I.(e.neHIDI
HHH rryaccoHoBCRoro ~pacrrpe.n;e~eHHR H ROCMH'tJ:eCRoro ~OHa. 
BepoRTHOCTH nORBneRRR ~Horo 't{Hc~a 

Hel1Tf,oHOB npa cpennev, paBHOM ri. ORa 
nosaaaaa aa pac, 20 TO't{lill, coenanen-
HbIe ~H.fIMH, .n;aIOT aaBMCHMOCTb cpe.n;
Hero qnc~a H3MepeHHlix COOHTHM c ,rr,aH
HOtl MHO,)KSCTBeHHOC'l':bIO m (B pacxere 100. i i i i , OIi 

Ha O.n;HO HCXO.n;HOe COOHTl1e) OT cpe.n;He
ro 'tllic~a nel1TpOHOB n. ~r~

Pe3Y~:bTaTbI aIWrrepHMeHTOB H ';'LÍ;% 
m=l 

O'OCyJK.IJ:eHHe 

lÕ
2 

Ha pMc.3 rrpe.n;CTaaJIeHH npeMeH
HHe pacrrpe.n;e~eHRR COOHTH~ c perHCT
pam1:e:A oztaoro, ~ 2, ~ 3, ;p 4, ~ 5 
He~TpoHoB. HalJ:M:bHill! y'tJ:aCTOR rrepBo
ro BpeMeHHoro crreRTpa rrOKB3aH Ha 
pHc.4o ITO~HB rrOTOR ~ep 12C, rr~o
llie):(illHX 'tJ:epe3 MKWeH:b, O~ 2,7.IQlO 10 12 ri 

(cpe.n;HRR HHTeHCHBHOCT:b 2,3. 107 R):(ep PHc.2. ~KTHBHOCT:b perHCT~H 

na cõpoc) , OCHOBHO~ BI<.na.n; B nepBhltí m HeMTpOHOB B SaBHCHMOCTH 
crreRTp .n;aeT He:ATpoHHH~ H~aTe~:o OT cpezorero 'tJ:HCJIa He!1Tpo
c (4,2±0,I) c. :1ro,JleCOMHeH- HOB B COOUTHHoTI / 2I= 
HO, . 7N, npa paonane xoroporo c
 
BepoRTHOCT:bIO 95% HcrrYCI<8IOTCR aanaansaanune He~TpoHbI. cmeHRa ~eI<THB
rHoro rronepe~oro CelJ:eHHR peaKUHH, rrpHBOARme~ R OOpaSOBaHHIO N, .n;aeT 

PRc •3. Bpeaemnre pacnpenexenaa 
\ 

N,OSl.\ 

COOHTHn c perHCTpau~el1 
Pb + '2C 14Jrle>l 

onnoro , ;? 2 , ~ 3, ?:- 4 H 

~ 5 HenTpOHOB. 

\\ 
""-. 

'""" .....",. ' .......:."" v~.':. _ ....

\\
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Be~~MHY 56 MO. Eo~ee ROpOTRO
JKHByuum H3JIy't{aTeJIb c T1/2 ::: 
= (O, $+0, 2) C, rrO-Ill1:,IUlM0MY, .fIB,~i ~eTCH-H30TorrOM 16C, HCrrYCRaIO
l1lHM 3anaa~BaIDmHe He:ATpoHH c Be
pORTHOCT:bro 99,%. ITOCTORHHaR CRO
pOCT:b ClJ:eTa rrpM T > 50 c CBH3a
H8 c He:ATpoHaMH ~Hao 

Bo BpeMeHHHX crreRTp8X ~ 

COObITIDi c xpa THOCT:bIO m lfl,:2 ~ ~ 3, 
~ 4 TaKlKe HaO~MeTCff 8HatmTe~

~aR CKOpOCT:b ClJ:eTa Ha Ha~a~:bHHX 

Y,~CTKaX crreRTpa. rrepH~,IJ;N rro~

pacrra~a 3,n;eC:b COOTBeTCTBeHHO 
~ 

J1Q21 

'()1+------r----.- 11 11I!l1 I , 

O 2 6 8 10 12 14 16 18 f(el 

PHc.4. ~parMeHT. BpeMeHHOrO cnexrpa HenTpoHHOt1 aRTHBHOCTHo 

1~1 rrpHMepHO B 2, 3 H: 4 pa3~ MeH:bllle, lJ:eM ~ 17No ITO.fIBJlSHHe 3TO:a "8KTHB
li .1 HOCTJI[" CBH!~HO co CJIYtIat1HhIMH COBrra,n;eIDI.RMH (B npenezax 100 MItC) aeã;.M\J 

TpOHOB OT No ~c~o C~tIa«HHX COBrra~eHH« CTaROBHTCR rrpeHeOpe~o Ma
\"11 

~HM IJpR T, dOJIDlllHX 30 c, 20 c, Ia c ,IT,JIR: m ~ 2, ~ 3 H ~ 4, COOTBeTCT-

I 

T1I2=(42:!:Qjlc 

pf> +C12 (43r3f:ll 

TV2=IO.8:!:02lc 

:3 

4 1 5 



BeHHO. ~cno COOUTH~ sa aTKMH BpeMeHHUMH OTce~ B rrpe~e~ax CTaTHC
THKlf OO'hHCHReTCR KOCMlrtIeCKIDJI <I:>qHOM, xoropuã Owr cnenzansao H3MepeH B 
TetIeHHe ,I.T.JlliTeJII>HOrO BpeMeHH /9/. I{ .n;a.HHI:lM, rrpencrasneaaua na pRC.3. 
o~ ~OOaBJIeHU,HSMepeHHH, c~e~mtHUe B TeqeHHe 15 tI cpasy ~e rroc~e 

BHRJIIDqeHRR rryqKa (rrpR aTüM MHilleHI> O~ OCTaHOBJIeHa B rrO~OCTH ~eTeK

TOpa) • 
.IT.Jm onpeneaenaa nepXHHX rpaaan CetIeHH~ peaKIJ,H:0, rrpKBO;n;.RII.tHX K 06

paSOBaHHIO He:0TpoHHo-aKTHBHhIX aaoaepoa, Ó~ HCrrO.JThSOBa.HU SHaqeHHH 
~KTHBHOCTH ~R perHCTpauHH COOHTH~ KpaTHO~ 8MHCCRH HeflTpoHoB 
(pRC.2). KpoMe Toro} owr BBe~eH (f)aKTOp, yl.illTblB8.~ saBRCHMOCTb 9lMJeK
TRBHOCTH perHCTpaWIH CoOUTlrt! OT nepaona no.nypacnana, PeSYJIbTaTbl npen
CTaBJIeHH na .pHc. 5. Bepxnae rpal{HD;H. nonepesaoro cexeaaa ~aHbl B e,n,mUl
nax nonaoro neynpyroro cetIeHHJI BSaHMo.n;e~cTmtJI I2C + Pb (w::=. õ/Õin. ) 

B WHK1J;IUl npennonaraenoro nepaona nozypacnana AIIR paSJnttlHHX cpemrax 
MHOJit8.CT:aeHHocTeR HeRTpoHoB. )JJIR õino HCrrOJI:bSOB8JlOC:b SHaqSIUf9 
3.IO-24cM2/1I~Be~H~a w .n;aeT BepxliRn rrpe.n;arr ,~R BepoRTHoCTH o6paso
BaHHR aHOMaJII>HHX ~ep B aRTe BSaHMQ.n;enCTBKfI.~R fi~4 Mcrronb30BaHU .n;an
nse rro Bl:lX.O,IJy Co6b1TIDÍ c xpaTHOCTbIO IDJIIIyJIbCOB m~2,)VIR 60JIblJ.lIDC ri. Mllllli 

M8.1IbHble cetIeHHSI rro.Jly'tIB.mC.fI rro ,naHHhllv'l ,1J;J!.fI COOblTHti c m ) 4. YpoBeRI> 
~ocToBepHocTH rrp~Be~enHUX na pKc.5 oueROK - 90%. ~ n~eHRff HX 

rr~eHraC:b MeTO~Ka paCqeTa H3 paoo-
Thl 112 • 

)l.n.a onenxa ::meprH.H BOSOY"K,IJ;emm, 
oTBe~en BHJIeTY ~Horo qaCHa Hen
rpoaon, Ml:l BOCrrOJThSOBllJmC:b pa.OOTO~ /13< 
rne paCC1IH'l'HBa.JIRCb cponaae MHO
meCTBeHHOCTH Hcrrap~xcR HeaTpoHOB 
,lJ,JI.R: JI,Itep c pasJIHtIHHMR A H Z rrpM 3Hep
rRRX BOSOYJK.nemm no 1000 MaB. Ilpa 
B38HM0,ne~cTBHH peJIRTHBHCTCKKX ~CTKU 

c H..nPBM'H B xasecrae xonevnoro rrpO.IJYK
Ta Mo~eT rrOSIBHT:bCR JII060R H30Torr .rrertIe 
MIDIleHH. MaKCHMYMhI BllXO~OB B HSOTOIDl
qeCRRX pacrrpe~eJIeHRR:X npo~{TOB rrpo
necca rJIYOOKOrO pacmel~eHHR npKXo~

CR na OOJIaCTI> HeaTpOllHo-.n.e<pH~THI:DC 

.fI..D:ep. C .n:pyro~ CTOpoHhI, H81160JIee CTa
OI1Jll>Hhle anpa C !J[ -KOR~eHcaTOM TaIOKe 

He~TpOHHO-.l4equn.uJ'l"'Hu. /1,14/. YlfitTI:U38.R 
3TH ..oooõpaaeiora, MH npRBO,IJ;HM 1'3 xaxe
CTEe IlplIMepa B racnaue l:meprllli BOS
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PRC. 5 • BepxHHe rpaHIDJ,H sepo
RTHOCTea OOpaSOBaHHR 
HsoMepoE B saBRCHMOC
TH OT npe~o~araeMoro 

nepRa~ .rro~pacrrana 

,nJIR paSJIlltIRbIX SHatIeHZ2 

cpezmsro lnw~a aorryc
KaBMhIX He~TpoHoB. 
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O~eHH.FI I88B H I09In, OTBeqaJOIIWIe BhIJIeTY paaaaxaoro xacaa HeUTpoHOB. 
8rM anpa - BOSMOX\Hhle rrpo.JJYKTbI BSaHMO~ei1cTBHR, ,1I)IJI KOTOpHX Z = ZA + 3 

H Z = ZA + 2, COOTBeTCTBeHHO t r~e ZA - sHatteHHe Z, OTBetIaIOmee ~
CTa~RnbHOCTll rrpH ~8HHOM MaCCOBOM ~CJIe A. 

TaOJIllIJ.a . ilHepnm B030YJK,IJ;eHRR (B MaB), OTBetI8KIlUfe BWIeTY 
~HHoro cpe~ero 1IHCJIa He~TpOHOB ri 

ri 2 4 6 8 10 12 

~ (A = 180) 30 60 90 140 200 270 

1'* (A = 109) 40 90 175 300 500 

McrrYCKaHHe HeUTpoHoB RS H80MepoB c BHCOKO~ 8HeprReR B086~eHRR 

ne e.n:mrcTBeHHhl~ KaHaJI pacnanat MorYT BWIeTaT:b H sapaxenaae qaCTHIJ,H. 

Ionee Toro, MJI He~TpoHHo-,ne~IJ,HTHhIXanep c Z < 50 BWIeT rrporonos 
CTaHOmITCS! oOJIee BepoSITRblM. IToHCK aHOM8JThHhIX HsoMefêB rro MHO}KeCTBeH
HO~ SMHCCHH S8,IJ;epltaHHbIX ITPQTOHOB ,nJlfI peaznaa Pb + 60 (16 I'alí) owr 
IrpoBe,neH B paooTe /15/. B aToU paOOTe OXBatteH OOJIee illHpoKH~ ~irrasoH 
npeuen *I1:SHH (OT 10-7 no 105 c). CpaBHeHHe aacroaueã paõora li 15/ 

rrOKa3hlB8eT, ttTO B rrepeKpHBaDmeMCSI HHTepBaJIe BpeMeH ~SHH H aHeprHi1 
Boso~eHHSI H80MepoB rpaEHUij BepoRTHOCTe~ oópaSOBaHKR: HSOMepOH, rrpe~

CTaBJIenHUe s~eCI>, IIpMMepno Ha ~B8. rroPJmKB. HH]Ke. :no RBJIReTCR pe8Y~b-
TaTOM Tóro, ,ttTO HCrrOJI:bSOBaJICs! He~TpoHH~ ,neTeKTOp c BhlCOKOi1 ~KTHB
HOCT:bIO. 

KpaTRH~ HTor HacT~ei1 paOOTH: MJI peaKURR 12 C (43 raB) + Pb orr
peneneaa BepxHAA rpamm,a BepORTHOCTH oõpaaosanaa asoaepoa, pacnanan
lIUiXCJl IIyTeM MHOJftOOTBeHHoi1 aMHCCIDf sa,nePK8HHbIX Hei1TpoHoB. OHa JIemIT B 
npeneaax OT 7.10-: (,II,lIR ri ::: 12) ~o ICr6 (li ::: 2) .LVJ.fI ,IT.RanaSOHa BpeM8H 
)Kl.{3HH OT 10 no 105 c. lJyBcTBHTeJII>HOCT:b nORcM MOJKeT OHTI> ynSJmqeHa 
IIpl1: zcnozsaosanaa 60JIee HUT6HCHBHWC rryqI{OB anep, 

ABTOphl Hc~peHH6 o~o,napHhl B.rr.~6JIerrOBY, M.H.CeMeHIDrnKHHY, 
K.H.rpoMOBY 88 nO.Imep;ttKy •• P.r.BaCHJThKOBY, H.C.MblSIDiY H.B.R.IlorrOBY sa 
nOMOOU> B paõore , 

I. Mm',naar A.E. 
2. Oset E. et 

3. EopSOB Vf.H. 
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!D'f ~I~edJ N:eult.~
 

A IIezc1J. n"Bl1i"ge Il ~ e3.lPIDSedi b a 4.3 ~eW n2c 1heam1oo 'K~ 1targe~ 
w;as jiIXl!ri~<t.!!tl1]}V lil'laeedl :iÍJl]}1t«l> ttllne 1IL'e!tIl1.tlrCDmll. mmillti.pliciq dettee
lttH' w:tniilr:f1l ali ntD~:cil JI[2ál1surm:'i.mg 1te ttfuma clisttrilmlt:iCIPllll for ~ 

vittnn IIlUJUl!ill?:lIe emmSHidi61t1l emf cd!e~ 'rre:ntt«mrsoo ~mmal tmeDltDDlm. 
&~S1 W~ t!tU),1t ~g,e1!'Wel1l .. 'IDh1e ~1[' l:imrii.ltSl VlieJre esttnmattal 
~(l]lr ltl're p lto:flJ,a:P.!'u ] li Ity of ttlfueir p~~1tii..Clml. 1ffine és1tim.at:imu cara
(f'eu1iredJ tt&'(? Tdti.e-tt,jime irBtteJrwaül n(Q}-1\aP EJ atd cll:ii ftt"elreEl1t 1illla]tl:1rli!JIlh 

tnea'rill IIIDlD.tt:i)?D.:ic-D Itne'Sl Dt.. 'H1lre ...éIll.lIDí.5 crt1bltté:Ü1nleiU are in 1tllne ~ 
watl froml 7/. nw-91 (flD1J[' m == 82) fte nCID"4 (f(Oll[' iffi. 2).;::lI 
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~:lE ~Jl.ea1t' R'rcr1!Dli€ll18I~ ..J'])1I111.. 

~ (;lf" t:I1'e- 1a~ Imn~ timr lMimfnJr R'.eseJmrdi.. D\!bmII l~ 


