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OHUAH XAPAKTEPHCTilliA PABOTl:.l 

AKTYaJI!:>HOCT!:> npo6JieMU. liayqeHHe CBOitCTB TpaHoypaHOBUX ll30TOIIOB 
IIOKa3aJIO, tzTO BpeMeHa me )Kli3Hll 6ucTpo COKpamamCJI c YBMll1leHlleM aa
PfI,I{a JI,IJ;pa Z • CorJiaCHO MO,IJ;BJill D,ll;KOit KaIIJIB,JI,IJ;pa, xapaKTepll3Yl{IIU-l:e
CJl rrapaMeTpoM ,neJIHMocTn Z2/ A > 48-50, ,nOJilitHU pacna,naT!:>OJI aa BpeMeHa 

- ro-20 c. . 

PeayJI!:>TaTU lICCJIB,IJ;OBaHHil IIO qilI3llKe ,neJIBHRII ll CTpyKType JI.IJ;pa II03-
BOJIRIIII IlO-HOBOMY no,noilTll K O.IJ;HOMY ll3 HalJ60Jiee CJIOlitHUX ll aKTyaJI!:>IDlX 
BOIIpoCOB JI,IJ;epHoil qllI3llKll - Borrpocy O rprumuax rrepno.nntzeCKOil CHCTeMU 
8JI8M8HTOB .n:.n. MeR.IJ;eJieeBa. B KOHUS meCTH,ll;eCJITUX ro,noB 6wra o600HOBa
Ha I'lIIIOTe3a O C.YIIIBCTBOBaHIW OTHOClITBJII:,HO .IJ;OJirolKlIB.YlllllX OBBPXTSDlteJIUX 
8JI8M8HTOB (CT3) c Z-II4 H N-I84. 

HayqeHHe rrpo6JieMU CT3 IIPlIBJIBKJIO BHllMaHlIB MHOrmc lICCJie,noBaTeJII:,
CKIDC rpymr. Pa60TU BBJillCI:, IIO .IJ;BYM HaIIpaBJieHHJIM: ClIHT83 HOBUX 8JIBMeH
TOB Ha YCKOPlITeJIJIX H IIOlICKll me B rrpIIpo,IJ;HUX 06'.1:,eKTax. 

IlOIIUTKll llCicy'CCTBeHHoro ClIHTe3a CBBPXT.lllKBJIUX 8JI8M8HTOB ,no CHX 
rrop He ,IJ;aJilI IIOJIOJKlITeJII:,ffilX peayJI!:>TaTOB. B03MOlitHO, 'tfl'O Hey,na'III c:rut3a
HU C IIplIHinrIIItaJI!:>HO HerrpeO.IJ;OJilIMl:lMII TPY.nHOCTJIMll. Il08TOMY oco6oe 8Ha
'l8HII8 rrpIIo6peTaeT IIOIICK HOBUX 8JI8MeHTOB B rrpnpo,ne, IIOCKOJII:,KY 8TOT 
IIYT!:> MOJKeT OKaSaT!:>OJI 8,IJ;llHCTBeHHUM IIO,IJ;XO,IJ;OM K lI3Ytz8HlIIO ·I'lIIIOTBTlltzeCKRX 
8JI8M8HTOB. 

OueHKU BpeMeH JKlI3Hll CT3 H lIX BUXO,IJ;OB B rrpoueccax HYKJI80CHHTe8a 
IIOKa3UBEUOT, 'ITO cpe.IJ;Hee co,nepl!taHlle TaKIIX 8JI8MeHTOB B COJIH81lHOi1 CllC
TeMe He rrpeBumaeT ro-13 - ro-14 r/r. 

06HapyiKeHite CBepxTJIJKeJIUX JI.IJ;ep rum ,IJ;OKa8aTeJI!:>OTBO me OTCYTCTBM 
,IJ;OJilitHO OKa8aTI:, C.YIIIBCTBeHHoe B08,IJ;eitcTBIIe Ha Hamn rrpe,ncTaBJieHRII 0 
CBOilCTBax JI,IJ;epmnc CUJI, M8Xa.HH3Max o6pa80Batmff:8JI8M8HTOB, SBOJIIOinm 
BceJieHHoi1. B CJiytzae 06HapyiKeHlll! CBepxT.lllKeJIUX 8JI8M8HTOB B rrpnpo.nmnc 
06MKTax OTRpUBa8TCJI 8aMaH'lllBaJI B03MOlitHOCT!:> rrpIIMeHeHHJI 8Tme 8JieMeH
TOB B Ka'leCTBe Mllill9HHUX MaTepIIaJIOB ~ CIDITesa MHOrIIX KaK 60Jiee TJI-
xeJIUX, TaK II 60Jiee JierKitX H80TOIIOB. ' 

0 f..-bE0.1-11-iEHftbli:'l m'.c T·•; r..; 
){J.Ef'!i,,x v.cu•~ C.G5A~;h ' 
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UeRL· pa6oTH sruorDqaJiacL B paspa6OTRe MeTo.zmror noncRa cBepx
TJDKMHX 8ReMeHTOB, OCHOBaHHOfi Ha .neTeKTHPOBaHHH pe,nKIDC aKTOB cnoH
TaHHOI'O ;n;MeHWI H o6ecne~ruooiefi O6HapyJKeHHe CT3 B K~eCTBaX 
ro-r

4 
- ro-I

5 
r/r (13 npe.nrrMolKeHHH Tr/2 = ro9 ReT); B HCMe;IJ;OBaHHH 

aKTHBHOCTH cnOHTaHHOI'O ;n;eReHWI B paM~ npHpo.IUlHX o6~eKTax H B 
HSytJ:eHHH aqxpeKTOB, cnoco6HIDC HMHTHPOBaTL cnOHTaHHOe ;n;eReHHe CT3 H 
cpe.zm TaKHX 8qxpeKTOB, oco6eHHO cnoHTaHHOI'O ;n;eReHWI ypaHa-238. 

HayqHM HOBHSHa H npaKT~8CKafI geHHOCTL 

PasBHT HOBufi MeTo;n; ;n;eTeRTHpoBaHWI cnoHTaHHO ;D;8Jilil!lHXCR HSOTOnOB 
no 8KT8.M MHOlK8CTBeHHofi 8MHCCHH HefiTpoHOB, KOTOpufi MOlKeT 6HTL npHMe
HeH npn onpe;n;MeHHH co;n;ep;ltaHRfl Ta.KIDC HSOTonoB B PasRH~HX o6~eKTax 
H npH npoHSBO;IJ;CTBe TpaHcypaHOBHX 8ReMeHTOB. 

Pas~a60TaHH ;IJ;8T8KTOPH HefiTpoHOB Ha 6ase nponopnHOHMLHHX cqeT
~KOB c 'iie,npaKT~ecror He ycTyrra!OO{He no aqxpeKTHBHOcTH perncTp~ 
CUHHTRJIJIJllU!:OHHHM YCTaHOBK8.M H SHaqnTeRLHO npeBocxo,wrnure HX no qYB
CTBHTeRLHOCTH,oco6eHHo npn H3ytl:eHHH ;n;eReHWI H3OTOnoB, HCITYCXruailHX 
He6MLnrn:e 'IHMa HefiTpOHOB, a TaKlKe H3OTOnoB B CMeCfIX, OMB,na!OO{HX BH
COKOfi ?f - aKTHBHOCTLD. 

Ilpe.lJ;}IolKeH HOBHfi cnoco6 onpe;n;MeHWI KOHCTaHTH cnoHTaHHOI'O ;n;eReHWI 
8TOMHHX H,ll;ep, KOTOPHfi MOlKeT HafiTH npRMeHeHHe npn HSytl:eHHH H3OTOnOB, 
OCHOBHHM BH;IJ;OM pacna.na KOTOPHX JIBJLR:eTCR o{ -pacna,n. 

IlpoBe;n;eHo HSMepeHHe CTaTHCTHqec.KIDC xapaKTepHCTliK pacnpe;n;eReHWI 
no MHOlK8CTBeHHOCTH HefiTpoHOB, HcrrycKaeMHX npn cnoHTaHHOM ;n;eReHHH 
ypaHa- 238. 

Hsy,:i:eHa aKTHBHOCTL cnOHTaHHOI'O ;n;eReHIDI B pas~ npHpo.IUlHX • 
o6pasnax. B HeKOTOPHX MeTeopnTax, OTHOC.IIIIUDCC.II K Macey XOH.npHTOB, 
06Hapy;KeH aqxlieKT MHOlKSCTBeHHo:lt 8MHCClili HefiTPOHOB. IlpoBe;n;eH aHaJilIS_ 
BOSMOlKHOro O6'.oR:CHeHWI 8TOI'O aqxi>eKTa HSBBCTHHMH HCTOqHHK8.MH qioHa 
H BHCKa3aHO npe,nrrMOlKSHHe O CBII3H Ha6mo;n;aeMo:lt aKTFIBHOCTH co cnOHTaH
HHM ;n;eReHHeM O,nHOI'O HS H3OTOnOB CBepxTJDKeRHX 8ReMeHTOB C Z-II4. 

PesYJ.[LTaTu naMepeHli:lt HaJJ17III llPRMeHeHHe B ::rncnepmreHTax no xmm
qecxott nepepa6oTRe BentecTBa MeTeopnTa AJmeH,ne, npn WiaHHpoBaHHH H · 
npoBe.neHHH pa6oT no BR,neReHlllO O6Hap,YJKeHHOI'O B MeTeopHTax HMytJ:aTeJill 
H3 HeKOTOPHX seMHHX o6paanoB. 

COJlEPiKAHHE PAEOTil 

.l!HccepT8.UWJ COCTOHT li3 BBe;n;emm: H WITH rRaB. 
BB8lt8HHe JIBJVIBTCJI aHHOTa,nHefi pa6OTH. B HeM YRa3aHO Ha aKTYaJIL

HOCTL npodReM!l, CqJOPMYRHpoBaHa neJll, HCMe;n;oBaHH:lt H npnBe;n;eHH OCHOBHHe 

pesyJll,TaTH, llOJ!Y'i8HHH8 aBTOPOM. 
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TRaBa I nocBSIDteHa paccMOTpeHinO npe;n;CTaBJieHli:lt O CTa6MLHOCTH 
CBepxTmiteRHX H,ll;ep H CBOfiCTBax me pa.zmoaKTHBHOI'O pacna,na. 

IloMe;n;oBaTeRLHHfi aHaJilI3 npe;n;CK838HHH CBOHCTB JI'Aep, BHITORHeHHHX 
Ha OCHOBaHHH KarreRLHOli Mo;n;eRH,npHBO'AM K BHBO.IJY, qTo npe;n;eRLHHfi 
sapim JI;n;ep He MOlKeT npemmiaTL Zmax< I20,H qTo HMeHHo cnoHTaHHoe 
;n;eReHHe 6y;n;eT onpe;n;eMTL rpammll nepno.zmqecxofi cncTeM!l aReMeHTOB, 

PJI;n; axcnepHMeHTMLHHX ;IJ;aHHHX He H8XO,nM o6MCHeHWI B P8.MKaX 
MO;n;eRH lKH;n;KOfi Ka.IJJm. Tax, HarrpHMep, He y;n;aBMOCL O6'.bR:CHHTL cy-

1Jt8CTBOB8HWI cnoHTaHHO ;IJ;8JilIIIlHXC.II H3OMepoB, MHorne H3OTOITH HMeRH 11aHO
MBRLHO11 noBmneHHHe BpeMeHa lKH3Hli H T.;n;. 

3Ha~TeRLHHfi nporpecc B llOHHMaHHH CBOfiCTB TJilKeRHX H,ll;ep 6wr 
;IJ;OCTHreyT noMe paapa60TKH CTpyTHHCruIM*/HOBoro MeTo;n;a Bw:lHM8HHJI 060-
Roqe~ofi nonpaBKH. MHorne aBTOPH BHllMHJIRli pacqeTH noTeHnHMLHHX 
noBepXHOCTefi TpaHc~epMHeBHX H3OTOnOB. Bwro noKa3aHO, qTo Me,IlyI<ll1He 
aa Z = 82 H N = I26 eyKJioHHHe o6Moqror ;n;MlKHH aarrMHJITLCR npn 

Z-II4 H N- I84. OneHKH noxaaHBa.m, "ITO BpeMeHa lKH3HH Ta..KHX HJJ:ep 
MOrYT npeBmnaTL ro1O RBT. BMeCTe C TeM, OTMeqaJIOCL, qTo Heonpe;n;eReH
HOCTL B npe;n;CKa3aHHJIX nepno;n;oB noRJpacna.na MOlKeT COCTailJIJITL ro+~O 

fl.npa C BpeMeHaMH lKH3HH,MeHLIIIHMH IO5 - I06 ReT,MOryT 6HTL Hsy
qeHH TORLKO npn me HCKYCCTBeHHOM CHHTeae. K H8CTOSIDteMY BpeMeHH KaK 

,lJ;}IJI pe3KnH:lt nMHOI'O MHJIHWI' TaK n ,lJ;}IJI peaKnHfi rRJ6OKOHeyrrpyrnx ne
pe;n;aq y;n;aJiocL ycTaHOBHTL Jmllib BepXHHfi npe;n;eR nonepe~oro ceqemm 06-
paaoBamm CT3 6 < ro-34 CM, 2 

B Myqae, 8Mli BP8MeHa lKH3Hli CT3 npemmiaDT ro5 - ro6 ReT,nOJIB
JilleTCJI BO3MOlKHOCTL me o6Hapy;KeHWI B npHpo.IUlHX o6~eKTax. O,nttaKO ,lJ;}IJI 

8TOI'O Heo6XO;n;HMO CYIJt8CTBOBaHHe B npnpo;n;e nponeccoB, npHBO.wrmHX K 
o6pa30BaHHD TaKHX aReMeHTOB. Hrur6Mee O6OCHOB8HHHM npe;n;CTaBJilleTCJI 
CHHT83 CT3 npn BCIIWIIKax CBepXHOBHX 3Bea;n;. 

3KcnepmteHTH no noncey CBepxTmiteRHX aReMeHTOB B npnpo;n;e Ha
qa.,mcL 6Mee ;n;eCRTH ReT Haaa,n. Ilo-BH;n;HMOMY, yxaaaHHeM Ha npHCYTCTBHe 
CT3 B COCTaBe HYKJIOHHOfi ROMIIOHeHTH KOC~eCKOI'O HMyqemm JIBJVIeTCJI 
O6HapyiKeHHe cnenHqlliqecKHX TpeROB B HeKOTOPHX KpHCTaJil!ax li3 MeTeopn
TOB. 

IlpH noHcRe CT3 B 3eMHHX o6paanax npHMeHSIRHCL pa3Jm'IHHe BHCOKO
qyBCTBHTeRLHHe MeTO;n;H (HCMe;IJ;OBaHH8 TpeKOB OCKMKOB ;n;MeHWI B ;n;peBHHX 
KPHCTaJil!ax, pa3Jm'IHHe BH;n;H aKTHBanHOHHOI'O aH8.7IlI3a, HCMe;IJ;OBaHWI li3O
TOllHOI'O COCTaBa o6paanoB, H3ytJ:eHHe H3OTOllHHX aHOM8J'!Hlt, HCMe;n;oBillmfr 
aHOMBRLHHX o< -, p - H t - aKTHBHOCTefi li T.;n;.). 

iJCTpyTHHCKHfi B.M. H\II, I966, T.3, .IM, c. 614-625. 
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B 3TOii rRaBe o6oCHOBUBaeTCJI B03MOlKHOCTb ITOllCRa CT3 ITO IIX CITOH
TaHHOMY ~eRemno /I/. 

B 3a!iJIIO'l6Hllll rRaBH ~eRaeTCJI BUBO~ 0 TOM, 'ITO aKTyaJibHOCTb ITpo6-
ReMH CYlll6CTBOB8.HH/I CBepxTJDKe.JIHX 3ReMeHTOB ll B03MOlKHOCTb ITOJiy-qemm 
ITPIDmmmaJibHO Ba.JKHOii Nm ueRoro pima HayR llHqx:>p~ ~eRa.JOT Heo6xo
~ ~aJibHefuJme ITOIIHTRll ITOllCROB TaKliX 3R6M6HTOB B ITpnpo~e. ll 'ITO 
ITOBllllleHlie 'ly-BCTBllTeRbHOCTll 3RCITepUMeHTOB MO.lKeT 6HTb o6ecITetieHo co
BepmeHCTBOBaHlleM MeTO~a ~eTeKTnpoBamm CITOHTaHHoro ~eRemm. 

B rRaBe IT cqx:>pMJRUpoBaHR OCHOBHlle Tpe60BaHWI R MeTO~ ~eTeRTn
POBaHWI crroHTaHHoro ~eReHmi: npn IToncRax CT3 B npnpo~ o6~eRTax. ITo
RaaaHo, 'ITO Hall60Ree nORHO IlOCTaBReHHRM Tpe6oBaHWIM y~oMeTBOpileT 
MeTo~. OCHO,~ Ha ,neTeRTllpoBaHllll MHO.lKeCTBeHHoii 3MllCCllll HeitTpOHOB 
na o6paauoB I. 

IlpUMeHeHlie 3TOro MeTo,na OCHOBaHO Ha TOM, 'ITO rrpn ~eReHllll H~ep 
ncrryc.RaeTCJI, RaK rrpaBwro, 60Jiee o~oro HeiiTpoHa. ARTH perncTpar.nnr 
COBrra,n;eHUtt ~yx n 60Jiee HeitTpOHOB MOryT CJij'UTb JJ,JiH ~eTeRTnpoBamm 
~eReHllH. Ilpn 3TOM y~aeTCJI llCiiJIIO'lllTb qx:>H, CBH3aHHllfi C o< - pa,n;noaR
TllBHHMll 3arpilsHeHUIIMll, peaKUUf!Mll ( o(., n ) , ( S , n ) • 

IlapaMeTpH pacnpe,neRemm: no MHO.lKeCTBeHHOCTll HeiiTpoHOB npu CITOH
TaHHOM ~eReHllll CT3 HensBecTHR. TeopeTHtiecrore oueHror cpe~ero tIHCJia 
HeitTpoHoB ~ nepeRpHBa.JOT nrnpororit ~arrasoH 2 ~ ii ~ I4. 3To 06-
CTOHTeRbCTBo 6WIO y-qTeHo ITPll paapa60TRe ~eTeRTopa HeitTpOHOB. 

3Ha'lllTMbHlle ITpemzymecTBa B 3RCITepUMeHTax ITO IToncey CT3 B npn
po~ o6pasuax ITpe~cT~ ~eTeRTopu HeitTpoHoB Ha 6ase ITpoITopuno
HaJibHHX C'l6T'lllROB C 3tte I. Tarore ~eTeRTopu B TetieHHe p,r~a ReT pas
pa6aTHBaJillCb B Ha6opaTopnn ~epHHX peaRUHtt. naHHHe o HeRoTopux ~eTek
Topax ITPllBO.IVITCH B Ta~e I. 

Ta6.:/!!!Y..~ I 

{fuc.no C'l6T'lllROB 
E 06~eM3o6pasua 

'AM ' 
I4 0,26 IO 
28 0,38 IO 
38 0,36 22 
54 0,58 6 
68 0,73 0,2 

OT6op C06HT:ml: CilOHTaHHoro .neReHWI OCY1ll6CTBJIIIJICJI CITeUH~Hoft 
3ReRTpoHHol1 cxeMoii 121. Bu6paHHM CllCTeMa OT6opa C06HT:ml: no3BOJIIIJia 
@mcnpoBaTb CJie.IJYI(IIIHe ~aHHHe: nMHoe 'IlICJIO HSftTpoHOB B BH6PaHHOM 
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BpeMeHHOM llHTepBaJie' npeMeHa ITOCTyrrReHUII llMlyYRbCOB OT HeiiTpoHOB, 
ru.m.JIHTY~ llMilYRbCOB, HOMepa YCUJIBT6RbHilX TpaRTOB, no ROTOPilM IlOCTy
ITaJill llMITYRbCH, 'lllCJIO TaRIIX TpaRTOB ll acTpOHOMH'l6CROe BpeMII perncTpa
UHH co6HTWI. 

3qxpeRTllBHOCTb peI'llCTPaUHH O~O'IHHX HeiiTpoHOB E OITpe~eJIIIJiaCb 
rrpn noMOI!lll ITpeITapaTOB 238 U , 242 Pu n252 Cf RaR MeTO~OM ~e-
TeRTnpoBaHUH COBITa,n;elilltt HeiiTpoHOB ll.OCROJIROB ~eReHIDI, TaR ll ITO OTHO
meHUIIM trn:CeR ~oiiHllx N2 n TpoiiHHX N3 COBrra,n;elilltt HeitTpoHOB. 

ITpe,WXO.lKeHHHn MeTO~ ~eTeRTllpoBaHIDI cnoHTaHHoro ~eReHUII noSBOJIIIeT 
He TORbRO ROHCTaHTllpoBaTb HaJIWIHe UJill OTCyTCTBlle aRTllBHOCTll, HO .naeT 
TaR.lKe HHqx:>PMaUHIO o cTaTllCTH'lecRIIX xapaRTepncTnRax pacITpe~eReHIDI 
HeiiTpoHOB no MHO.llteCTBeHHOCTll. Mu rrpUMeHltJIH NLI! oueHRH 3TllX xapaKTe
PHCTllR MeTO~ Hall60JibWero npaB~orro~o6mi:. Ewm ncCJie~OBaHll 3aBllCllMOC
TH WYHRUHH npaB~oITo~o6mi: PT aqqieRTllBHOCTll perncTPaUHH HeiiTpoHoB n 
ITMHoro 'IlJCJia sapernCTPllPOBaHHHX co6HT:ml:. 

Bo BTOpoit rRaBe TaRl!te paccMaTpllBa.JOTCJI paMll'!HHe llCTO'IHHRll qx:>Ha 
rrpn perncTpaUHH npe,wro.llteHHHM cIToco60M pe.i;umx co6iTnfi cITOHTrurnoro ~e
ReHM. PaccMaTpllBaJillCD CJie,nyI<llllle HCTO'IHHRll qx:>Ha I/. 

I) OOH arrrrapaTypH, CBH3aHHllit C 3R6KTPOMarHHTHllMH HaBO~, 
MllRpoqx:>HHHM aqxlleRTOM, IlOM6XaMH H yTetIRaMH B BHCOROBOJ!DTHHX uenmc. 

2) (fuH OT pa.n;noaRTllBHHX sarpR:sHeHliit ~eTwrel1 YCTaHOBRll n CTeH 
ITOMeIIteHiltt. 

3) OOH, CBH3aHHllit C B3anMO~eiicTBlleM ROCMll'leCRIDC tiaCTHU C Ma
TepnwroM o6pasua n ~eTaJifIMlI ycTaHOBRH. 

Rlimi:Hlle YRa3aHHHX BHWe llCTO'IHHROB qx:>Ha npoBepR:ROCD npn npoBe
~emm nsMepem 6es o6pasuoB n c o6pasuaMH, He co~ep;KalltllMll cIToHTaH
Ho .neJllilllllXCH ITpHMeceii • .UJm cmmemm qx:>Ha OT ROcMll'!ecRIDC Jry-qeit yc
TaHOBRa SaRpUBa.JiaCD C60pROfi H3 C'leT'IlIROB rettrepa-MIWr.JJ:epa. naHHHe 0 
H8ROTOPHX qx:>HOBHX ll3MepeHWIX ITpllBe~eHll B T~e 2. 

Ta.6Jxnua 2. 
T.rry6HHa 
M.B.3. 

06paseu Bee BpeMII T.Inc.no co6HT:ml: 
(Rr) H3Meremm: c RpaTHOCTDB) n ~ 2 

('lac 

Hg 35 280 I4 
320 w 26 520 26 

Al II 225 2 

Pb I50 I30 0 
IIOO Si02-i- Mn02 

IO I500 0 
qx:>H 0 7500 0 
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Bee pa6o'lll:e usMe pemm: BUIIOJIRffJrn:01, Ha rJiy6IIHe IIOO M. B. a. 

4) Oco6oro BHHMrunm Tpe6yeT y,reT mma,n;a crroHTaHHoro )leJieHRll ypa
Ha li TpaHcypaHOBIDC 3JI8M8HTOB. 

llcTO'llrnKOM 3arl)fl3H8HIDI o6pa3I.l;OB Tpa.HCypa.HOBW.lll H30TOII8MI! MO
ryT CJIYlKHTI, acrruTaHIDI JI,ll;epHoro opy,Kliff B arnroccpepe H yTetrKa MaTepuaJia 
Mm!leHe:ll, rrpHroTOB718HHUX li3 T.PaHCY.PaHOBRX li30TOIIOB. KaK IIOKa38JIH rura
JIH3ll, sarl)fl3H8HHOCTI, o6pa3I.l;OB TaKl!MI! H30TOIIaMli MOlKeT 6UTI, orrpe,IleJieHa 
IIYTSM usMepemm °' - aKTHBHocTe:ll. HaH60Jiee TPY.IlH006HapyiltmruM JIB-

252 JIJieTCJI Cf , wm RoToporo T1; 2st/Tu2o< = 32,7. OrracHo:li oRa-
sUBaeTCJI II.PHMSCI, HeCROJII,KIDC aTOMOB R8.7llicpopHIDI B rpru.!Me o6pasu;a. 3TO 
o6CTOJIT8JII,CTBO Y'IHTUBMOCI, II.PH rrpoBe,ll;emm 3KCII8l)HM8HTOB. 

B OTJIIItme OT TpaHcypaHOBIDC li30TOIIOB,Y.Pa.H JIBJI!ISTCJI o6JI8aTeJII,HOll 
COCTaBHOfi 'IaCTI,ID Bcex rrpupo,IlHUX o6pa3I.l;OB. 

rJiaBa ill IIOCBffil{eHa H8y,IeHIDO xapaKTSPHCTliR CIIOHTaHHOro ,ll;SJISHIIII 
ypa.Ha -238. 

IlpH IIOliCRax pe,Jl;KIDC aKTOB ,ll;eJieHIVI C IIOMOmI,ro ,ll;STSRTOpoB HefiTpoHOB 
rrpu !IpoBe,ll;emm li3MepeHH:l1 Ha 60JII,illO:l1 rJiy6HHe IIO,ll; 38M7Ie:l1 CIIOHTallliOe ,ll;e
JieHHe IIPllMSCli ypaHa CTaHOBliTCJI OCHOBHHM liCTO'IHHROM cpoHa. )J.nll OD;SHRli 
BRJia,n;a ypaHa B Ha6.mo.Itae~ aKTliBHOCTI, Heo6XO,I:ClIM!l ,ll;a.HH&S O ero CO,ll;ep
~amm B o6paau;ax, II8Pli0,ll;8 CIIOHTalllioro ,ll;8JI8HIDI H xapaRTepHCTHRax pac
rrpe,ll;eJieHIDI IIO MHOlKeCTBSHHOCTli HettTpoHOB, liCITyCRa8MliX YPa.HOM II.PH CIIOH
TallliOM ,ll;8Jiemm. 

HaMI! Wl/l OIIpe,ll;eJieHIDI BepoJITHOCTe:li liCITyCKaJml! pa3JIH'IHIDC 'IliCeJI , 
Hei1TpoHOB p" • .zmcrrepclili pacrrpe,ll;eJieHIDI IIO MHOlKeCTBeHHOCTli 65 '_rra
paMeTpa cpopMH crreRTpa r2 u YTo'IHeHIDI cpe,IlHero 'IliCJia HettTpoHoB v 
6~ Bll6paH MeTO,ll; perncTpamm COBrra,n;emtil OCROJIROB li HeirrpoHOB ,ll;8JI8HIIII 
/3/ 

YpaH HaIIOCMCJI ua 3JI8RTPO.Inl liOHH3aD;HOHHO:l1 RaMepll, KOTO.PaJI IIOMema
JiaCI, BHYTPli 'IYBCTBliTSJII,HOro o6~eMa ,ll;8T8RTO.Pa HettTpoHOB. B Ra'IeCTBe 
3TaJIOHa lICIIOJII,30B8JICJI 242 p u • B Ta6Jnme 3 up,rnOWITCJI peayJII,TaTll li3-
Mepemm: MHO~eCTBSHHOCTli HettTpoHOB IIplI CIIOHTallliOM ,ll;eJiemm ypaHa. 

Ta6:!fil!!a 3 

lfuCJio co6HTII:li c RpaTHOCTI,ID 

Nf E 
n=O n= I n= 2 n= 3 n= 4 n= 5 

4750 o,2rs±o,005 3029 I400 294 27 0 0 
8800 0,264±0,002 5II3 2907 702 75 3 0 
42682 0,383±0,002 I8209 17522 5945 906 .93 7 
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BeJIH'II!Hll V , 6~ u r2 ou;eHHBaJmCI, uerrocpe,IlCTBSHHO ITO 
peayJII,TaTa.M lI3MepeHHi1. naHHlle Ta6JilID;ll 3 II03BOJIIIIDT orrpe,ll;eJIIITI, BSJIH'Ili-

- + HY v = I,99 - 0,03. 
IloCJie ycpe,IlHeHIDI peayJII,TaTOB, IIOJIY'ISHllliX B TpeX cep:wrx li3Mepemtil, 

Wl/l BSJIK'Illlill r 2 6WI~ IIOJiytreHO 3HatreHIIe [2 = 0, 75 ± 0,0I. Ilo 
Ha:li.ll;eHHHM aHatremmM v II r 2 orrpe,ll;emt1Iac1, BeJIH'IliHa 

2 + • 
6v = I,00 - 0,06. 

BepoJITHOCTH ncrrycKaJllIII 'IliCeJI uefiTpoHOB BU'IHCJl/IJIBCI, li3 ypaBHemtil, CBlI-
3UB8.!0lllHX p V H Fn • )J.nll pememm 3TOi1 CHCT8Mll ypaBHeHHil IIpHMe-
RffJICJI M8TO,ll; H8.HM8HI,lllIDC RBa,n;paTOB. Bll'IliCJISHHlle 8HatreHIDI rrp1rne.n:eHU B 
Ta6J!liu;e 4. 

Ta6:!fil!!a 4 

Po Pr P2 p3 P4 P5 

0,052±0,oro 0,277-0,030 0,366±0,035 0,247-P,030 0,05o±O,OIO 0,000±0,003 

Ha OCHOBamm MeTO,ll;a ,ll;8T8RTlipoBa.HRII ,ll;eJiellRf:I ITO aRTa.M MHO~eCTB8HHO:l1 
3MliCClili He:l1TpoHOB HaMli 6~ rrpe,!I,7IO.lKeH HOBllfi crroco6 orrpe,ll;eJISHIDI ROHCTa.H
Tll CIIOHTaJllioro ,ll;8JI8HlIJI / 4 • 3TOT crroco6 6u,,1 rrpHMeHeH II.PR H3Mepemm: 
ROHCTa.HTll, xapaKTepirnY1C111e:li CIIOHTrurnoe ,IleJI8HH8 238 u / 5/. . 

)J.nll orrpe,ll;eJiemm CKOPOCTH C'IeTa aKTOB ,ll;eJiemm OIIHCaHHllM Bllme crro
co6oM, lI3MePffJ.laCI, CKOpoCTI, C'IeTa RpaTHIDC COBIIa,n;eHII:l1 He:liTpOHOB li OII
pe,ll;eJIHJiaCI, 3qxp8KTHBHOCTI, perncTpamm TaRHX COBIIa,n;eHII:l1 Fg 

llaMepeHRfI rrpoBO,lJ;WIHCI, C TOHKO:li IIJiaCTlIHO:li M8TaJIJm'I8CKOro ypaHa. 
Co,n:ep,Ka!me H30TOIIa 238 U COCTaBJISIJIO P = (945,0 ± 0,3) r. CRo-
poCTI, C'I8Ta COBIIa,n;eHIIi1 He:liTpoHoB c RpaTHOCTI,ID n ~ 2 COCTaBMa 

Nn= (0,972 ± 0,003) I/c. 

BeJIH'IlIHa Fg orrpe,n:eJI.1IJiac1, Ha ocHoBamm .ll;aHHHX, rroMemeHHHX B 
Ta6Jnme 3. IlpH li3MepeHHIDC COBIIa,n;emtil OCROJIKOB .I(8JI8HRII C HettTpoHaMH 
owro aaperncTpnpoBaHo 42682 aRTa ,ll;8JI8lmll II 695I COBIIa,n;eHIIe OCKOJIROB 
C .n:BYMII lI OOJiee, Hei1TpOHBMH, OTK.y,l{a Wlll BeJilI'IliHl:l Fg OW!O IIOJIY'ISHO 
aHa'IeHHe Fg = O,I63 ~ 0,002. 

IlpoBO,n:wICJI aH8JIH3 pa3.1IlI'IHllX HCTO'IHHROB rrorpemHOCTeil. TfuCJIO CIIOH
TalllillX ,IlSJieHH:11 B O.I(HOM rpaMMe ypaHa OW!O ou;eHeHO 

A N = ~ = (6,3I ± o,25) • ro-3 c-1r-I, 
Fg p 
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OTKYM .ItJIJl nepuo;a:a no.nypacna,na 238 U OTHOCHTeJII,HO cnOHTaHHOI'O ;a:e
JieHWI 6wro nMytieHo sHaqemre T1; 2 = (8,8 ± 0,4).ro15 JieT. &ro 
sHaqemre B npe;a:eJiax norpellil!OCTeft cornacyeTCJI c ;a:aHm1M11 p!I;a:a ;a:pyrmc 
aBTOpoB, 

Ilpe,wroJKeHmlH MeTo;a: onpe;a:MeHM KOHCTaHTbl cnOHTaHHOro ;a:eJiemm 
MOlKeT HaHTll npm.reHeIDie npu llSytiemm llSOTOnOB, OCHOBHb!M BH,ll;OM pacna -
;a:a KOTOPllX srBJill:eTCJI o( -pacna,n. 

IlMytieHHble ;a:aHHlle O MHOJKeCTBe HeftTpoHOB ;a:eJieHiifI ll IIMelOOllleCJI 
;a:aHHble O nepno;a:e nMypacna.na ypaHa OTHOCllT8JIDH0 cnoHTaHHOI'O ;a:eJieHWI 
nosBOJIWilI oueIDITD npe;a:eJIDHYJO qyBCTBlITMDHOCTD o6HapYJKeHWI CT3 MeTo
;a:oM perucTpaunn MHOJKeCTBeHHOH 3MllCCUU HeftTpoHOB. OueHKU Bb!IlMHHJillCD 
B npe;a:nMOJKeHUU, '!TO npn cnoHTaHHOM ;a:eJiemm CT3 BeJill'mlla 

~ > 2 n Tr/2 = IO 9 JieT. Ewro noKaSa.HO, qTo MrumlvtaJIDHO o6HapYJKH
l.!ali KOHUeHTPa.uKf! CT3 COCTB.BJISieT ro-15r/r. Ilpn KOHUeHTpaunn ypana 
B o6pasuax 5.ro-8r/r npe;a:e~HaJI '{JBCTBHTeJIDHOCTD o6Hapy,itemm CT3 
onpe;a:eJIJieTCJI He cpoHOM OT ;a:eJieID!l! ypaHa, a pasyr.1Hoi1 ,IVI:IITMDHOCTDIO 
lISMe pemtlL 

B rJiaBe IY ormcHBaJOTCJI HeKoTopHe aKcrrepIIMeHTbl no noncey cBepx
TRJKeJib!X aJieMeHTOB B npnpo,lUlliX o6pasuax. 

Ilpn Bbl6ope o6~eKTOB ,wm noncKOB CT3 ~Tb!BaJillCD pesyJIDTaTbl npe;a:
CKaSaHllH XlIMUqec.KroC ll qins~eCKllX CBOilCTB HOBb!X SJieMeHTOB. 

Ha Haq8JIDHOi1 CTa,nllll aKcnepIIMeHTOB Ha.MR 6wro y;a:eJieHo BHlIMaHUe 
llSytiemno py;a: ll 1.nmepa.noB c BOSMOlKHO 6Mee pasHoo6paSHblM COCTaBOM. 
IlollCKlI pe;a:KUX aKTOB ;a:MeHRff npoBO,n;wmCD B o6pasuax CYJIDqiH,IU-!WC py/6/ 
a.n10111ocwrn:KaTax, o6oramemrnx 11teJioqHb!Mll MeTaJIJiaMU, oosroHax .KaMeHHoro ; 
JillTM ll BOSI'OHax Bb!COKoTel/lilepaTyp.lillX ~JI KJr10qeBCKOi1 conKU, B •. 
o6pasuax JKeJieso-MaprattneBllX KOHKpernnt 77 II T.;a:. 

B 6o.m,nmHcTBe nsyqeHHllX o6pasuoB He 6wro o6Hapy,iteHo KB.Koi1-vm6o 
ns6HT0qtt0H aKTHBHOCTll. 3TH aKcnepIIMeHTbl nosBomtmI oueIDITD n£e.:a:~HYIO 
KoHUeHTpa.runo CT3 B nsyqeHHllX o6pasuax Ha ypoBHe Cera < ro- 3

r/r. 
Ilpe;a:nplIHlIMa.JilICD nomnKn o6oramemm rnnoTeT~ecronc CT8 paSJm~b!Mll Me
To;a:aMH (MexamrqecKOe pas;a:Memrn py;a: Ha MIIHepam=,Hble qiparu.om, rimpo111e-. 
TaJIJIYP!'WlecKUe, aJieKTpo:xm,mqecKHe n xpoMaTorpaqinqecKliil MeTo;a:bl n T.;a:.). 
EMH npe;a:nMaraTD, '!TO npH xm,nrqecKott nepepa60T1te o6oramemre aJieMeH
TOB c Z= II2 - II5 6wro TaKl!M JKe, KaK II me JierKIDC anaJioroB, TO .wm 
nsyqeHHb!X o6pasJlOB MOlKHO yRasaTD npe;a:MDHble co;a:ep:Ka.HRfi axapTYTH H 

3KaTaJIJilIJt - 2. ro-15r/r, SKacBmma - 5. ro-16r/r, 3Ka.BlICMYTa -
I6 -2,5 .ro- r/r. 

3HaqHT~Hbli1 mrrepeo ,wm nOHCKOB CT3 rrpe;a:cTaBJI!iIOT HeKOTOpb!e 
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MeTeopUTbl THna XOH,IU)lITOB /Bl, OTHOCJIIItHeCJI no COBpeMeHHmll rrpe;a:cTan
JieHRlIM K uam.reHee ,n;mp;pepeHUUpoBa.HHb!M o6MKTaM CMHeqHoil ClICTeMbl. 

HaMll ,rr,rur npoBe;a:emm ns~,repel:lltlt 6wm oTo6paHH o6pasUH MeTeopn
TOD CapaT0,9 ;EcppeMOBKa ll All:JieH;a:e. PesyJIDTaTbl llSMe pel:lltlt np1rne.rteHbl B 
Ta6JIHUe 5 I. _ 

Ta6.mma 5. 

Ham.roHoBamre Co;a:epJ.<a.I};rn Bee· BperlllI <fuCJIO C06b!Tllft C 
o6pas!la ypaHa r r Kr ll3Mep. KpaTHOCTDIO 

E CYT, 
n=2 n=3 n=4 

CapaTOB 3.ro-9 5,2 0,22 94 4 I 0 
A.JmeH;a:e I,6.I0-8 3,9 0,22 40 3 0 0 
All:JieH,IJ;e I,6.I0-8 22,5 0,I2 55 IO I 0 
A.JmeH,IJ;e r.6.ro-8 I0,5 0,30 45 5 2 I 
EqipeMOBKa 4.ro-8 · II,7 0,I2 I05 I4 I 0 
~H - - 0,22 200 0 0 0 
CBIDiell 5.ro-9 I50 0,30 5 0 0 0 
AHa.nor < ro-9 IO 0,30 ~ 70 0 0 0 
(Si0

2
+Mn0

2
) 

~H - - 0,30 50 0 0 0 

HlisKoe co;a:eplltaHlie ypana B o6pasuax nosBOJIWIO peaJmsoBaTD MaK-

CllMaJIDHYJO qyBCTBllTSJIDHOCTD MeTO;a:a. Bo Bcex odpasuax r,reTeoplITOB 6wr 
Ha6JIJO;a:eH a®ieKT MHOJKeCTBSilliOfi: 3MIICC1Ill Hei!TpOHOB • .lla.JIDHe:lmme yc.wnm 
6wrn uarrpaBJISHll Ha BWICHeHHe CBlISett o6uapYJK0HHOI'O a®ieKTa c TPlIBlI-
8.JIDHllMII HCTO'llllIKaMII qioua. 

Pa3Jill'llil:lMli MeTo;a:rul!ll rrpoBo,Il;IfJlocD onpe;a:MeIDie co;a:epiKaIDIII ypana 
B 6MDfil0M K~SCTBe npo6 MeTeOpHTOB H B npe;a:cTaBllTeJIDHOil rrpo6e Me
TeOpnTa All:JieH,IJ;e. J.vra O!leHKU BOSMO.lliHOit IlPIIMeCH TpaHcypaHOBb!X lISO
TOIIOB npoBO,IUIJIOCD HSytieHUe ot. - aKTHBHOCTett npo6. Ha ;a:eTeKTopax 
HeilTpoHOB .IT,JilI yqeTa B03MOJKHUX B3aHMO~ettcTBlli1 KOC~8CROI'O HSJiyqeHR/1 
C MaT9PH8JIOM o6pasuoB npoBO;a:llJIUCD ;a:onMHUTe~Hble HSMepemm co CBHH
UOBbll/lll 6JIOKaMH H aH8JIOroM MeTeOpllTHOI'O BellleCTBa, COCTaBJieHHb!M HS 
oco6o 'IBCTWC XlIM!IqecRIIX peaKTHBOB ( Ta6JI. 5). 

AH8JI1I8 IIMyqeHHb!X pesyJII>TaTOB Il0Ka88JI, ~o TPHBH8JIDH1l8 lICTOtJ
IDUGI cpoHa He MOryT o6'bHCHlITD o6Hapy;JteHHblit sq$3KT MHOJlt8CTBeHHoit 3MllC
CmI HeilTpoHOB H ,wIJI era 06'I>HCH8HR/I npe.rtCTaBJIII8TCJI ~orrycTHMUM IIpe~
IlMOJ!WIDie O IlPllCYTCTBllll B lI3ytI8HHb!X o6pasuax MeTeopllTOB ~OJII'Ommy
llleI'O cnoHTa.HHO ~eJIJIIIleI'OCJI Hy.K7m,!l;a, B08MOlKHO,OTHOCJilll8roCJI R o6JiacTH 

9 



CT3 c Z-II4. OneHKH no.tmsUBaIOT, 'ITO Ko~eHTpar:(Rf! aToro H3JrytJ:aTeJIJI 
cocTa:ElJIIIeT 3.10-15 - 3.10-14 r/r. 

B r~a:se Y o6cYJK,D;aIOTCH n~emrue pesy~I>TaTu. 

oUJm npoBepKH n~eHllllX ~aH!lllX ll ~eHTllqlll~ Hell3BeCTHOI'O HyK
~a Heo6XO,imMO ~aJII,He:llmee ll3-ytJ:eHHe MeTeOIJHTOB. 

IlIJHCJ"l'CTBlie HMYtJ:aTeJIJI MOr~o 6u 61:lTb o6HapyxeHO no TpeKaM oc
KMKOB ~e~emm: B KPlICTaJIJiax:, BXO.wm!HX B MeTBOPllTHOe Be111ecTBO, ~eHRH 
ll0Ka3!1B8IOT, 'ITO IllIOTHOCTI, TaKlIX TpeKOB ~OJDKHa 6wra 6u COCTaBJIIITI, 
105 - 107 CM-2 • O~aKO nOlICK no~O.wm!HX KlJHCTaJIJIOB npe~CTaBJIIIST 
HerrpoCTYJO sa,n;atzy, TaK Kart MBTeOIJlITHOe Be111ecTBO OT~aeTCH BHCOKOii 
Heo~opo~OCTI,IO, HeKOTOPHM a:BTOpaM Y)la:BaJIOCI, HOOCO,ItHTI, B M8TeOIJHT8 
.AJme~e KplICTaJIJIU C 11lI36HTO'IHOit" IIJIOTHOCTI,IO TpeKOB. O~aKO tJ:Y'BCT
BllTeJII,HOCTI, BHllOJIH8HllllX 3KCIT8IJHM8HTOB no.Ka H8,ItOCTaTOtJ:Ha ,wilI pemeHRfI 
Borrpoca o npJipo,1te TaKJIX TpeKOB. 

Ilpe~plIHID/.aJmCI, TaIOKe ITOlll:lTKH 06HapYJtHTI, cnoHTaHHOe ,IteJieHHe 
CT3 no aHOMaJIWIM B pacrrpe,1teJieHRfIX pas~tJ:HHX JI3oTorroB, oco6eHHo 136xe. 
MIIO:rne ,Itamrue c~eTeJII,CTBYJ()T O MOJKHOit npJipo~e COCTB.Ba ~aropo~ 
rasoB B MeTeOIJHTe. l!, XOTJI Hen3JI nMHOCTI,IO lICKJIDtJ:HTI,, 'ITO pacna.r( 
CT3 BHSC BMa,n; B lI30TOnHHe aHOMaJIIDI, ycTaHOBlITI, B~ TaKOI'O BKJia
,Ita B HaCTOJIIIlee, BpeMR: He npe,ItCTaBJIIISTCH B03MOJKHHM. 

IlO'ATB8~8ERElM npeMMOllteERJI O CBHSH m16Jrro.I{aBmeitCJI HaMll MH0-

'1t8CTBeHHoii BMlICClllI HSfiTpoHOB co OITOHTaHHHM ,Ite~eHHeM HelI3BeCTHOI'O 
,ItMrOJKIIBYJIISI'O HyR.1Ill,Iia MOrJ"l' ~TI, pesy~I>TaTU 3KcrrepllMeHTOB 3Bapu, 
'lUiepoBa JI ,1tp. ~ no KO~eHTpJipoBaHJID lIMYtJ:aTeJIJI JI3 MeTeopnTa .AJme~e. 
Tpy~OCTJI TaKlIX aKcnepJIMeHTOB B 3HatJ:HTe~I,HOfi Mepe MOrJ"l' 61:lTI, o6'I>Jlc-! 

I 

HeHU OTCY'l'CTBlieM B03MOJKHOCTeii KOHT!)OJIII sa noBe,IteHJieM CT3 B nponecce 
rrepepa6oTKH n YHJIKaJII>HOCTI>ro o6pasnoB. 

Ilo-mr,rtHMOMY, ~BJII>He:llmee npo~emre B H3y,IeHlilI cBoiicTB H8lI3BecT
Horo HyR.1Ill,Iia, B03MOlKHO,CO,It8p.'KallleroCH B MBTeOpllTax:, 6es ~6HapyxeHRfI 
aHBJio!'H'IHoro HyR.1Ill,Iia B seMHUX o6pasnax: MBJiopeam.Ho. 

OCHOBHOe BHJIMrume llCM8,ItOBaTeJI!,CKlIX rpyim 6wro HanpaMeHO Ha 
noJICKJI CT3 B pa3JilltJ:HIDC seMHUX rropo,Itax:, py~ax. MHHepa.,rax wm B 
npo,nyKTax: lIX nrepa60TKH, Ile.Ka He Y~aJIOCI, o6Hapy,itJITI, o6pa3QH C 
3aM8THUM (10-l - 10-l2 r/r) CO,Itep,!taHJieM CT3. O~aKO noHCK TaKJIX 
o6pasno~ neJiecoo6pasHo npo,1tMJKHTI>. 

3HatJ:llTeJII,Hllii lIHTepec npe~CTa.B7IJDOT TaroJte 06MKTH, CBR:38HHUe c BH
HOCOM•Be111eoTBa ns r.n:y6HHllllX Ma6o .ItH\iXIJepeHD;HpoBaHHUX o6~acTei1 Sewm. 
YKaSrumeM Ha rqiJICYTCTBHe CT3 B aeMHHX o6pasnax JIBJISieTCH Ha.6.irro:neHJie 
CnOHTaHHoro· ~eJieimll'B npo,nyKTax nepepa60TKH MaT8IJHBJIOB l!eJreKeHCKIIX 

X'B.m>OTBPMaJII,JWX HCTOinmKOB. 

il3Bapa ll.ll., ~~epoB r.H. JI~- ·H~, I977, T. 26, .ffi:3, c. 455-460. 
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3a,n;ati:a B~e~eHmr HOBoro lIM-ytJ:aTeJIII lI3 COT8H TOIIH o6pasnon 
npe,1tCTaBJIR:eTCJI xoTJI JI Tpy~oit, Ho BilOJIHe paspemm1Ioit. Ee pememre 
nosBOJmJIO 6H onpe~~TI, xapaKTepJICTIDCII HeJI3B8CTHOro lIMYtJ:aTeJIR: C 
nOMOIIII,IO CeJieKTlIBHUX qlll31ItJ:eCKJIX MeTO~OB. 

OcHOBHHe pesy~I>TaTH pa60TH M0'1tHO cqiopr.zy-~poBaTI, Me,IzyI!llUIM 06-
paso.M: 

l) Pa3BllT HOBHM MeTo~ ~eTeKTnpoBa.Hllll ll llCM8,ItOBa.H:WI pe~ co-
6HTnii CITOHTaHHOI'O ~Me.mm' OCHOBa.Hiruii Ha peI'lICTpanllll aKTOB lllH0'1teCT
BeHHoii 3MlICCllll HeitTpoHOB lI3 o6pasnoB. 

2) Paspa6oTaHH ,ltBT8KTOpH HeilTpoHOB Ha 6ase nponopLtHOHaJII,HHX 
re~-3 C'I8T'IlIKOB C aqqieKTRBHOCTI,IO peI'lICTPaLtHJI O~O'IHUX HeitTpoHOB 
,ltO 0,7 'no3BOJimaltR8 ,IteT~KTllPOBaTI, onoHTaHHOe ~eJieHlle C tJ:yBOTBlITeJII,
HOCTI,IO ~ l aKT ~e~emm B 15-20 CYTOK B o6pasnax BBCOM ,Ito roo KlJJIO
rpa.MMOB lI npnro~e ,wilI nollCKOB CBepxTIDKe~ a~eMeHTOB rrpn KO~eH-
TPaLtHJIX • ro-15 r/r. ~ 

3) M3MepeHH B8poJITHOCTll 3MHCCllll paMlitJ:HHX tJ:Hce~ HeilTpoHOB rrpn 
CllOHTaHHOM ~e~emm: ypaHa - 238. . 

4) Ilpe,D;1Im1teH HOBHM orroco6 orrpe,IteJie.mm KOHOTaHTH CIIOHTaHHOI'O 
,Ite~emm aTOMHHX smep ll rrpoBe,IteHO orrpe~eJieHlle 3TOM KOHCTaHTU IIIJH CIIOH
Ta!IHOM ~eJiemm: YJ)alia-238. 

S) B HeKOTOpHX IIPm.1RTllBHUX MeTeopnTax o6Ha.PYJJteH aqxlleKT MHO
JKeCTBeHHoil 3MlICCllH Hei1TpoHOB, KOTOpuit He M0'1t8T 6HTI, 06'LJICH8H ll3-
B8CTHHMlI llCTO'IHlIKaMR qx>Ha,ll BHCKa3aHO rrpe~M0'1t8HlI8 0 CBR:3ll 3TOit 
aKTllBHOOTlI co CIIOHTaHHHM ~e~eHlleM o~oro ll3 ll30TOIIOB CB8pxTJDKeJIHX 
3~8MeHTOB C Z~II4. 
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UHJI pe~ aKTOB CITOHTaHHOI'O ~eJieHWI.- J(v6Ha, 1981.-11c. 
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