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CnoHTaHHoe nenea11e aTOMHhIX sinep B 06nacT11 Tpaacypaao

BhIX sneMeHTOB CTaHOB!!TCI! OAHIIM 113 .rnaBHbIX BIIAOB pan11oaKTIIB

Horo pacnana. Co BpeMeHII OTKpblTIII! CaMonp0!!3BOnbHOro neneHIIII 
' ' ' /1/ ypaaa K;A. ITeTplKaKoM II r.H. ¢nepoBhIM cnoHTaHHoe nenea11e 

244 256 aa6monanocb ·eme y 50 11aoTonoB, np11qeM nn11 gnep Fm· , Fm, 
2

H Cf II Ap, STO OCHOBHOll BIIA. pacnana, 

YcTofiq11BOCTb 11nep OTHOCIIT0nbHO neneHl!II B paMKaX MOAe-

n11 lKIIAKOll Kann11 onpenen11eTCI! KOHKypeau11ell: KynoHOBCK!!X c11n 

pacTanKHBSHIIII II noBepXHOCTHbIX c11n. np11TlllKeH1111, KOTOpylO MOlKHO -

oxapaKTep1130B8Tb napaMeTpOM Z 
2 

/ A , rne Z -- nopl!AKOBblll 

HOMep sneMeHTa, A - Maccosoe q11cno. )K11AKOKanenhHa11 Monenh ' , 

-npencKa3hIBaeT nnaBHYIO aas11CHMOCTh norapmjJMoB napu11anbHbIX 

nep!!OAOB CilOHTaHHOro neneHl!II ( Ts! ) OT napaMeTpa 

3KCTpanon11u1111 STOll 3SBIICl!MOC,TII B 6onee naneKylO o6naCTb yKa-

3bIBaeT, qTo 1130T0Ilbl C z·2 /A .. 46-48 6ynyT 11nepao H0CTa611nbHbl 
-22 (speMI! neneHIIII .. 10 .CeK)' II IlOSTOMY HeT· Hl!KSKOll H8A0lKAbl 

CIIHT031!pOBaTb sneMeHTbl C z ~ .110, 

OnHaKO SKcnep11MeHTanbHbie 3Haqea1111 fg T er 

l!Me!OT PIIA OTKnOHeHl!ll OT STOll o6mell: T0HAeHUIIH: 

(p11c. 1) 

l) Ha6n10naeTCII napa6on11qecKall 38B!!CIIMOCTb fg Tel OT 

riapaMeTpa Z 2 i A y qeTHo-qeTHbIX 1130T0Il0B naHHorb sneMeHTa; 

2) aeqeTHo-HeqeTHbie H30TOilbl H H30TOilbf c HeqeTHbIM /\ 

l HMelOT aanpeTbl OTHOCl!TenbHO CilOIITaHHoro nenemrn OT 10 · AO 
105 

3) aa6n10naeTc11 c11nbaoe snn11HHe.nono6onoqK11 

Ha B0POIITHOCTH crioHTaHHOro neneHHII H30TOilOB, 

3 

N. = 152 



nm1 ·06bS1CHeHHSI STIIX OTKnOH8HHll:. Heo6XOAIIMO Y'IHTbIBaTb ' 

n1 . ~, 
IIHAIIBlli:tYanbHYIO . CTpyKTYPY Mep II Oi:tHO'laCTll'IHble sqiqieKTbl • 

YqeT BHyTpeH!iell: CTPYKTypbl Sii:tep II o6ono'le'IHbIX sqiqieKTOB np11 

. . . /4,5/ 
paC'leTe nonHoll: 'SHepr1111 i:tnSI CBepXTSIJKenbIX sneMeHTOB np11-!-

BOAIIT K Bb!BOAY' O B03MOJKHOCTII cymecTBOBBHIISI uenoll: o6naCTII 

cqiep11'1eCKIIX Sii:tep C OTnH'IHblMII OT HynSI 6apbepaMII i:teneHHSI B 

palioHe HOBbIX 3aMKHYTblX o6ono'leK. 

Kon11'leCTBeHHbie oueHKII IlOKa3bIBaIOT, 'ITC HeKOTOpbie 1130TO

nbI MoryT HMeTb apeMeHa JKH3HII, cpaBHIIMbie C B03pacTOM 3eM-
/5/ .. 

. n11 • l1 Me IO TC SI SKCnep11MeHTanhHble yKa3aHHSI Ha B03MOJKHOCTb 

/6 7/ 
cymeCTBOBBHIISI i:tonrOJKIIBYlllllX THJKenhIX Sii:tep ' • 

B i:t11ccepTau1111 H3y'leHO 113MeHeH11e nepl!OAOB CIIOHTaHHOro 

i:teneHHSI Mep C yBen11'1eH11eM rropSii:tKOBOro HOMepa Sli:tpa II BllllSIHHe 

IIOi:t06ono'1KII N = 152 Ha BepOSITHOCTII CIIOHTBHHOro µeneHHSI 

ll30TOIIOB qiepMIISI II 102 aneMeHTa. TTpononJKeHbl TaKJKe SKCIIep11MeH

Tbl ·IIO rrpoBepKe 8HOMan11li B CIIOHTaHHOM neneHHII CBIIHUa HeKOTO-
. · n1 

pb!X CBIIHUOBblX CTeKon, 11ccne.t10B8HHbIX paHee B fla6opaTOPIIII 1 

II IIOIICKY 8HOMan11li B npyr11x np11poi:tHbIX CBIIHUOBblX pyi:tax II MII

Hepanax. 

n11ccepTaUHSI COCTOIIT 113 weCTII· rnaB. 

B rrepBoli rnaae A8H 0630p SMIIIIPH'leCKIIX aaKOHOMepHOCTeli 

113MeHeHHSI rrepHOAOB CIIOHTaHHOro neneHHSI II OCHOBHblX TeopeTH'leC

KIIX 110):IXOAOB K IIX o6bSICHeHHIO. 

p aCCMOTpeHbl IIOIIbITKII 06bSICHeHHSI OTKllOHeHHil rrepHOAOB OT 

rrnaBHOil 38BIICIIMOCTII fg T ,.f ( Z2 i A) (pnc. 1). 
el . /3/ 

IloMHMO Oi:tHO'laCTll'IHblX H o6ono'le'IHblX sq>q>eKTOB - Y'III-

Tb!Banocb BllHSIHHe napHbIX KOppenSIUHil Ha SHepr1110 neqiopMaUHH 

. /2/ 
Mep B OCHOBHOM COCTOSIHHII • LlnSI, cornaCHSI paC'leTHblX 3Ha'le-

HHil T sf c SKCIIepHMeHTanbHbIMII Heo6;eo.t1HMO rrono6paTb uenbIIl 

PSI.ti napaMeTpOB H H3MeHHTb HeKOTOpb!e KOHCTaHTbl B lKHAKOKaIIenh

HOli qiopMyne AllSI Mace Mep. 

TToi:tp06HO paCCMOTpeH _MeTOA o6onoqeqHbIX rrorrpaBOK CTpy

THHCKOr'O 
181, 1103BOllSIIOlllllli Bbl'IHClll!Tb -11011pa~KII K· KarrenbHOil 
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3Heprllll smpa. OTOT MeTO/l Tpe6yeT BBeAeHllR Bcero 0/lHOll KOH

CTaHTbI. 

MeTO/l CTpyTHHCKOro Ohm npnMeHeH pRAOM nccneAOBaTenen ,,. 

Ann pacqeTa aHeprnn a -pacnaAa n 6aphepoB AeneHHR B TpaHc-

• /4 5 9/ 
ypaHOBOH n CBepXTRlKenon o6nacTRX ' ' • ToqHOCTb KOnnqecT-

BeHHblX oueHOK Bep0RTHOCTll CilOHT8HHOro AeneHHR R/lep IlOKa Aa

neKa OT COBepweHCTBa. OTO, BepORTHO, CBR38HO C TeM, qTO B 

pacqeTax npoHnuaeMOCTll noTeHunanhHOro 6aphepa BBOAHTCR psm 

rpy6h1X ynpomaromnx npeAnonolKeHHH. 

CTa6nnhHOCTb TRlKeilbIX R/lep ( Z > 100) 6yAeT, IlO-Bll/lllMOMY, 

uenHKOM onpeAenRTbCR o6onoqeqHblMH nonpaBK8Mll. 

BTopan rnaBa IlOCBRIUeHa OilllC8HllIO MeTOAHqeCKllX BonpoCOB. 

OKCnepnMeHT8IlbHaR annapaTypa /inn H3Y'IeHllR cnoHTaHHOro 

AeneHHR AOillKHa OTBeqaTb cneAyIOIUllM OCHOBHblM Tpe60B8HllRM: 

a) BbICOKaR qyBCTBHTenhHOCTh, 

6) OTCYTCTBHe ¢oHa, 

B) /lilllTenhHaR CTa6HilhHOCTb pa6oTbI, 

r) BbICOKaR a¢¢eKTllBHOCTb perncTpaunn. 

.llnn nccneAOB8HllR BepORTHOCTll CilOHTaHHOro AeneHllR KOpOT

KOlKllBYIUHX ll30T0Il0B 'f P8_HcypaHOBblX aneMeHTOB, KOTOpble MOlKHO 

nonyqHTb B peaKUHRX C TRlKeilb!Mll llOHaM·ll, 
0

6hmll CKOHCTpynpoBa-

. . /10 11 12/ 
Hbl cneunanbHbie ycTaHOBKll • • • 

1. Ilpo6HllK c aaKnO.HHOll MHWeHhIO. HaKnOHHaR 

MllWeHb' AaeT B03MOlKHOCTb peanH30BaTb MaKCHMailhHbie IlOTOKH 

noHOB. HHTerpnpoBaHne a¢¢eKTa no Been ¢yHKUHll B036ylKAeHHR 

npoAyKTOB nccneAyeMOll peaKUllll 06ecneqn5aeT Bb!COKYIO qyBCTBll

TenhHOCTh. 

3a cqeT Manoro yrna HaKnoHa MnweHn ( ., 6-12°) H Han-· 

paBneHHoro BnepeA yrnoaoro pacnpeAeneHHR RApa OTAaqn TOpMo-

3RTCR, B OCHOBHOM, B TOHKOM ·IlOBepXHOCTHOM cnoe BeIUeCTBa. 

OTO npHBO/lllT K ManbIM nc>TepRM. aHeprllH ·ocKOnKOB CilOHT8HHOro 

AeneHHR npOAYKTOB peaKUHll B cnoe BeIUeCTBa ll 06ecneqn5aeT 

Bb!COKYIO a¢¢eKTHBHOCTb perHCTpaunn OCKOnKOB. 
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HaKnOHHaR MllWeHb MOHTllPOBanach BHYTPll cneunanhHoro 

npo6HHKa (pnc. 2). MnweHb ll30IlHpOBaHa OT Kopnyca npOOHHKa, 

qTo AaeT B03MOlKHOCTb ll3MepRTb IlOTOK naAaIOIUllX Ha Hee llOHOB • 

.llnn perncTpaUHll OCKOnKOB AeneHllR HCilOilb30Banncb nony

npOBO/lHHKOBbie ll TBepAOTenbHbie AeTeKTOpbI, KOTOpble B MOMeHT 

ll3MepeHHR pacnonaranHCb npOTHB MHWeHH. 

.. 

2. PeaKUllOHHaR KaMepa c• /lHCKOM. B KaMepe Rll

pa-npoAyKTbI, BblOllB8eMble ll3 MllWeHH, co6npanncb Ha anIOMllHlle

Bblll c6opHllK. C IlOMOIUbIO 12-3aXOAHoro ManbTllfiCKoro KpecTa 

c6opHllK nepeMemancn Ha onpeAeneHHbill yron 3a BpeMR 0,1-0,2ceK 

ll nocneAOBaTenbHO OCTaHaBilHBancn npOTllB 0/lHOro ll3 11 

TBepAOTenbHblX AeTeKTOpOB. BpeMR BbIAeplKKll MOlKHO 6binO 38/laBaTh 

nIOObIM" ( B /lll8Il830He ·> 1 CeK) • .llnn nyqwero oxnalK/leHHR MllWeHll 

n BaKyyMHbIX ¢onbr 061>eM KaMepbI 3anonHnncn renneM npn AaB

neHllll 8-10 MM Hg. 

3. Ka Me pa CO C 6 0 p OM RA e p .0 T /l 8 q ll Ha ¢ H n b -

T p bl, C IlOMOIUbIO 3TOll KaMepbi MeTO/lOM 8/lCOpounn· aTOMOB OT

Aaq0 H3 ra30BOH CTpyn H3yqancn Koa¢¢nuneHT c6opa npOAYKTOB 

peaKUllll Ha pa3nll'IHbie MaTepnal!hI. IlpoAyKTbl peaKUHH, BblOll_Bae

Mbie B ra30Bblll OO'beM, B KOTOpOM IlOAAeplKHBanocb onpeAeneHHOe 

AaBneHne C IlOMOWbIO. cneunanbHOll CHCTeMbI, co6npailllCb pa3nnqHbI

Mll MaTepnanaMn, pacnonolKeHHbIMII Ha nyTn OTKaqnBaeMoro H3 

KaMepbI ra3a. 

llnn oqncTKll ra3a OT nhmH, Bnarn n Macna npnMeHnnnch 

KOMOllHllp0B8HHbie ¢HilbTpbl ( Ba Ta, o6e3BOlKeHHblll CHilHKarenh, cne

unanbHbie ¢nnhTpbl ll3 TKaHH cl:>TTTT-15). H3y'Iancn coop a -aKTHB-

142 N (. 12 · )uo ·ts1 HhIX npoAyKTOB peaKUllll d C, xn • Dy • B onTnManb-

HhlX ycnOBIIRX OH He 38BllCen OT COpTa ra3a H /lOCTHran Benn'IH~ 

Hbl .. 70% AnR c6opHllKOB ll3 cneunanbHbIX cneKTpoMeTp11qeCKllX 

¢1inbTpOB nc1:>c-2. oHepreTnqecKOe pa3MblTl,le a · -nHHllll c 3Hepr11-

•en '., 4 MaB 38 cqeT npOCKOKa smep BHYTPb ¢nnhTpa oueHHBariocb 

., 50 K3B, 

7 



.• 

+4 
Nez2 

_,,. 

P11c.2. CxeMaTll'leCKOe 11ao6palKeH11e 11po6H11Ka C HaKnOHHOH Mll

weHhIO. 
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8 HaCTOlI!Uee apeM.11 crreKTpOMeTpl!'leCKlle ¢11nhTpbl WllpOKO 

11p11MeH.11IOTC.II B 9KC1Iep11MeHTaX 110 11ccnenoBaH1110 a -aKTIIBHblX 

1130TOIIOB TpaHcqiepMlleBblX sneMeHTOB. 

B TpeTbeil rnaae OIIIICbIBaIOTC.11 9KC1Iep11MeHTbl 110 orrpenene

HIIIO 11ap1manbHb!X rrepl!O.QOB CIIOHT8HHOI'O nenen11.11 1130TOIIOB Kan11-
/ 13/ /11/ /10,14/ 

qiopHIISI , qiepMIISI 11 102 sneMeHTa • B Ka'leCTBe 

M11weneil 11crronbaoaan11ch 11aoT01IbI :y-paHa. 

246 
H 3 0 TO II bl Cf 11 248 er • HaKnOHHaSI MITWeHb, coneplKa-

mag U 3 0 8 , o6ny'!anacb 110HaM11 
14 ·N · c sHepr11eil .. 110 Msa 

Ha cnoft. HaoTOIIbl Kan11¢opHIISI o6pa30Bb1Ban11cb B peaKUIIHX: 

2a8u + u N ➔ 252* Es /4n+ 

~ 
6n + 

24a K- aaxaaT 248 Es----➔ Cf 
T½ ... 25 MIIH • 

246 Es K- 38XBaT 246 er 
. T½ .. 7 ~IIH. 

no OKOH'laHIIII nn11-rehli~OI'P o6ny'l'eHIISI OK!fCHblll cnoil ypana CHIIMan

C.11 C Ml!WeHI! II paCTBOpsmCSI B a30THOll Kl!CnoTe. 3aTeM BbI.QenSI-

nach qipaKUIIH Cf , c KoTopoil npoaon11n11cb ace nanhneilw11e SK-

c11ep11MeHTbI. no ynenbHOil a -aKTIIBHOCTII C orrpeneneHHOll 9Hep

I'l!eil a - '!aCTIIU orrpenenSinocb KOn11'1eCTBO Mep 1!30TOIIOB Kan11-

qiopHIIS1. 

H3MepeH11S1 11ep11onoa crronTaHHoro neneH11S1 11poaon11n11ch c 

7 246 7 . 
o6pa3UaMII, conep)l{a!UIIMII 6,5,10 SI.Qep Cf II 3,2,10 SI.Qep 

248 Cf , 3KC1Iep11MeHTbl IIOKa3an11, '!TO 3H8'1eH11e 11ep11ona CIIOHTaH-

3 
noro neneH11S1 246 Cf - (2 ,0+.0,2) • 10 neT xopowo cornacyeTCSI c 

· - /15/ 
APYI'IIMII 113BeCTHblMII ,UaHHbIMII , LlnH 248 Cf IIOny'leHO 3Ha'!e-

4 
HIie T 3f = ( 4,1+0,4)•10 neT, OT.Jlll'!a10meecS1 OT Ta6n11'1HOI'O 

- /15/ 
3Ha'leHIISI, yKa3aHHOI'O B pa6oTe • np11 9TOM 6bl/l yTO'IHeH 

rrep11on a -pacrrana 248 Cf [T = (345+15) nneil] 
a -

H 3 0 TO II bl . qJ e p M II SI. LlnH onpeneneHl!SI BepOSITHOCTI! CIIOH

T8HHOI'O neneHl!SI 1!30TOIIOB qiepMIISI 6bllIII Bbl6paHbl paHee 113Y'leH
/16 17 / 

Hble B n.HP OHHH peaKUIIII ' ' OCHOBHbie xapaKTepl!CTIIKII 

KOTOpblX 11p11aeneHbl B Ta6n11ue 1. 

9 



Ta6nnua 1 

nepnoi:t nony- Ce'Ieane Ilom1 aa TiapUHallbHbli!: 

l130TOll 
PeaKUHll peaKUHH Cil0HTaHH0e nepnoi:t, T·.r 

pacnai:ta B MaKCHMY- .neneane 
Me (cM2 ) 

-0 
.. 

246 Fm 283 18 6•10-32 ., 6,6,10-2 
1,4+0,6 CeK, U( 0,5n) '" 20 CeK, 

24s Fm 36 + 4 CeK, 2asU( l60, 60 ) 6,lo-31 ' .. 1,66•10 
-4 .. 60 'lac, 

250 Fm 30+3 Mi!H, 238u('80,6n) 1.~:10-30 .. 5.10 -6 ., 10 neT, 

254 102 55+5 CeK, 238u ( 22Ne I 60) ·6,lo-32 < 6,6·10-4 
'> 25 'lac, 

266 102 3,2~ 0,2 CeK, 2asu(22Ne, 4n) .. 4,5•10-32 
~2,5•10 

-3 
·;;:; 1200 ceK, 



C!> e p M II i!: - 246 11ccnenoaancg np11 noM0llll! peaKUl!OHHoi!: Ka-

MepbI C AIICK0M. M11weHb 113 233 U TOllll(l!HOH "' J MrlcM
2 

06-

nyqanaci, l!0HaMI! 18 0 pa3llll'IHOH SHepr1111. · B11n cpyHKUl!I! B036ylK

neHl!51 cnoHTaH!IO nengw11~cg nponyKT0B II coananeH11e nep11ona 

nonypacnana C yKa3aHHblM nng 2{
6 -Fm no3B0lll!lll! 0THeCTI! ST!! npo

AYKTbl K cnoHTaHH0MY neneHl!IO 246 Fm • Ha A0lllO ST0r'0 pacna-
-2 na npllX0Al!TC51 Beere "' 6,6•10 , 'ITO 0TBe'Iae·T napu11anbH0My 

nep11ony "' 20 ceK. 

cjl e p MI! i!: - 248 6hm l!AeHTl!!pllUl!POBaH TaKlKe no 0CK0nKaM 

cnoHTaHH0r'0 neneHl!51 Ha npo6Hl!Ke C HaKnOHHOi!: MIIWeHblO. Bbma 

1!3y'IeHa 3aBl!Cl!M0CTb BblX0Aa 0CK0llK0B cnoHTaHH0r'0 neneHl!51 C 

T½ = 32!_6 ceK OT sHepr1111 110Hos 16 • 0 11 nonyqeHo cosnaneH11e 

MaKCIIMallbH0r'0 BbIX0Aa C MaKC!!MYM0M Ce'IeHl!51 peaKUl!I! 

238 U( 16 O, 6 n) 2_48 Fm 

113 cpasHeH1!51 BbIxonos onpeneneHa nong pacnana 
248 Fm 

nyTeM cn0HTaHH0r'0 neneH1151 ( .. 1,7•10-
4

) I! napu11anbHbli!: nepl!0A

cnoHTaHH0r'0 neneHl!ll, paBHbIH 60 'IacaM. 

C!> e p M II a -250; TTponyKTbI peaKu1111
238 U ( 18 0, 6n) 25°Fm 

co611pan11cb Ha cp11nbTpb1 113 nC!>C-2 11 MeTannoKepaMl!KI!, TTp11 pac

nane 10 
4 

HAep 25° Fm Ha cnJOnax scpcpeKT He 6hm 3aper11cTp11po

saH, OTCIOAa cnenaH BbIB0A, 'ITO cnoHTaHH0e neneH11e l!CllbITbIBaeT 
4 250 · MeHee 'IeM 1 51AP0 113 10 aT0M0B, a nep11on T.1 Allll Fm 

6onbwe 200 cyT0K, Bbllll! nocTasneHbl nononHl!TenbHbJe . SKCnep11MeH

Tbl no onpeneneHl!IO sep0HTH0CTII CII0HTaHH0r'0 nenemrn 250 .Fm 
C n0M0IUblO HaKllOHHOH MIIIll8HI!, 

nocne 1-1,5-'Iacosoro 06ny'IeH11H 238 U MaKCl!MallbHbIM 

n0T0K0M l!0H0B 18 Q Ilpll SHepr.11.11 100 I! 104 Mss, MllllleHb 1!3Bne-

Kanacb, 11 s K0HTaKT c ypaH0BbIM cnoeM n0Meman11cb TsepnoTenb

Hhie neTeKTOpbI, JlnH onpeneneH11H qioaa OT npyr11x nponyKT0B cnoH

TaH11oro nenell1!51 ( B 'IaCTJI0CTI!, 246 Cf ) 1 nocne STl!X 1!3MepeHl!i!: 

SKCn031!Ul!ll yselll!'IIIBanacb AO 8-l0'qaCOB, 

O6pa6oTKa SKCIIep!!MeHTanbl!bIX naHHblX noKa3ana, 'ITO Ha 

nonJO cn0HTaHH0r'0 neneHl!ll 25° Fm np!!X0Al!TCll senl!'IIIHa .,5.10-
6

• 
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CneAOBaTenbHO, napunan&Hbill: nepHOA CilOHTSHHOI'O neneHHSI' 
25 °Fm 

oKono 10 neT. 

HaoTOIIbI 102 sneMeHTa. CnoaTaaaoe neneane naoTo

noB 102 sneMeHTS 6bmo BnepBbie nccneAOBSHO B peaKUHSIX: 

256 102 +-4n 
2a8 U +·22 Ne ... 260 102 ( 

' 2 H 102 + 6n • 

OcHOBHbie ASHHbie 06 STHX peaKUHSIX H CBOil:CTBSX H30TOilOB 
256

102, 

254 102 npnBeAeHbI B Ta6nnue 1. 

25
~. MnweHb H3 o6oraweHHOI'O ypaHa (238U) o6nyqa

nacb HHTeHCHBHbIM IlOTOKOM HOHOB 
22 Ne paann'IHOll: SHeprnn. 

B nnanaaoae sHepr11ll: .. 110-120 MsB Ha6monannc& cnoaTaHHo 

nenmunecSI npOAYKTbl C T ½ ::: 8 CeK_., BblXOA KOTOpbIX YK83bIBan, 

'ITO 3TH npOAYKTbl OTBe'lalOT peaKUHH ( 
22 Ne,4n). 

CoBOKYilHOCTb ASHHblX 06 STOil: peaKUHH Il03BOnnna 3aKnJO

'IHTb, 'ITO napunan&Hbill: nepHOll CilOHTSHHOI'O neneHHSI H30TOna
256 102 

paBeH.""1500 ceK. 

Ha6n10naeMbill: nepHOA B nepBbIX SKCnepnMeHTaX 6bm 38Bbl

weH aa C'leT BKnana CilOHTSHHOI'O neneHHSI H30Tona 
256 Fm(Ts! : 

·~ 2,7 qaca). 
/18/ 

Y'leT STOI'O BKnana 6bm cnenaH .Il03AHee . • 3a BbI'leTOM 

ipoaa BepOSITHOCTb CilOHTSHHOI'O neneHHSI 
256 102 6bma oueHeHa 

~ 1 /400, T.e. T af;:: 1200 ceK. 

254 102 • 06ny'leHne 
238U· noHaMH 

22 Ne 6on&well: sHeprnn 

H y'leT BKnana APYI'HX CilOHTSHHO A_enSIIUHXCSI npOAYKTOB (B qacT-

HOCTH 
256 Fm Il03BOnttnH oueHHTb BeposiTHOCTb CilOHTSHHOI'O nene-

HHS! H30Tona 254io2 H ASTb HHlKHIOIO rpaHnuy nepnona CilOHTaH-

Horo neneHHSI He MeHee 25 qac. 

qeTBepTaSI rnaBa IlOCBSIIUeHa CilOHTSHHOMy neneHHIO SIAep H3 

Boa6ylKAeHHOI'O COCTOSIHHSI. CnoHTSHHO nensinmecSI H30Mepbl MOI'yT 

CHnbHO ocnOlKHHTb nccneAOBSHHe CilOHTSHHOI'O neneHHSI Tpaacypa

HOBbIX sneMeHTOB. nosTOMY Mb! npecnenoBanH uen& - H3Y'IHTb 

BKnan CilOHTSHHO nenSIIUHXCSI H30MepoB B nccnenyeMbie SIAepHbie 

peaKUHll. 
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Hay'leHHe CilOHTSHHO nenSIIUHXCSI H30MepOB npencTaBnSieT 6onb

woll: TeopeTH'leCKHll: HHTepec. Bon&wyJO eenH'IHHY SHeprHH B036ylK.:.. 

AeHHSI l2,5-3,5 Mse) n ManyJO Bentt'IHHY CilHHS ( .. HeCKOnbKIIX 

eAHHHU ii ) 1130MepHbIX ypoBHell:, HM0IOIUHX 6on&woll: aanpeT nnsi 

sneKTPOMSI'HllTHb!X nepeXOAOB, o6bl'IHO 061,SICHSIIOT paanH'IHeM ipop

Mbl S!Ap~ B OCHOBHOM H H30MepHbIX COCTOSIHHS!Xo 

Cew'laC Henb3SI cnenaTb HHKSKHX npOI'H030B O CilOHTSHHO 

nenSIIUHXCSI H30Mepax C MeHbWell: SHeprnell: B036ylKAeHHSI. nosTOMY 

6bmH nocTaBneHbl SKCilepHMeHTbl no IlOHCKY H30MepoB C MeH&Well: 

9Heprnell: B036ylKAeHHSI Hntt 6on&WHMH BpeMeHSMH lKH3HH (OT ce

KYHA AO 'laCOB) _B peaKUHSIX, Hcnon&ayeMbIX nnsi CHHTeaa TpaHcypa

HOBb!X sneMeHTOB. 
238. 

B SKCnepnMeHTaX C HaKnoHHOli MHWeHb!O H3 u ' 6oM-

6apnnpyeMoll: HOHSMH 
20 Ne ' 16 o, 1 

f B, C SHeprneli. B6nH3H H BbIWe 

KynoHOBCKOI'O 6apbepa Ha6n_JOAanHCb CilOHTSHl{O nen~necsi npoAyK

/19/ 
TbI c T ½ = (3,5:!:1) ceK. Ha6n10nann_c& OHH n npn 6oM6ap-

AHPOBKe 
243Am' HoHaMH 

22 N; n 11 
-~. 

KOHTpOnbHbie SKCnepnMeHTbl noKaaann, 'ITO Ha6n10naeMblll sip

ipeKT Henb3SI 06'bSICHHTb neneHHeM BeIUeCTBa MHWeHH aana3AbIB8IO

lllHMH HefiTpOHaMH. 

npn o6ny'leHHH MHWeHell: 113 BHCMyTa, aonoTa, TannHSI II CBHH

ua HOHSMH KHCnopona H Heoaa paanH'IHOH SHeprHH CilOHTSHHO Ae-

nsimnecSI npOAYKTbl C ceKYHAHbIMH epeMeHaMH lKH3HH He 6bmH 

nony'leHbI •. 

Ha116onee BepoSITHbIM o6'bSICHeHtteM np11pOAbl STHX npoAyKTOB 

238 . 

cnenyeT C'IHTSTb o6pa30BaHtte B pacc_MOTpeHHb!X peaKUHSIX C u 

H 243 Am OAHOI'O H Toro )Ke S!Apa B H30MepHOM COCTOSIHHH C 
" . 

93:;_Z.~97 n 227 ~A -S.246 aa c'leT cnolKHbIX peaKunit nepe-

Aa'lllo 

B psine peaKUHli. 6bmn nony'leHbl 6onee AOnI'OlKHByIUHe crioHTaH"". 

Ho nenS11U11ecsi npoAYKTbl (Ta6n11ua 2). 
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Ta6m1ua 2 

f1aoTOII 
H a6mo,1:1aeMb11l l1ccne,1:1yeMaS1 M SKCIIManbHOe .... 

rrep110,1:1 rronypac- peaKUlllI Ce'leHlle o6:!1aao-

rra.i:ta B8HlllI. ( CM ) 

228,22TN 
(60:5) ceK. 209Bi (22 Ne,3-4n) ( 4,5+0,8) • 10-34 

. p 

2a2 Am (l,4:0,25) MIIH. 230Th( 1°B, 8n) - ) -33 (2,3+0,4 ,10 

(2 ,6:0,2) MIIH •. 233 uc10;118,axn) .. 2~10-33 

234 Am (2;6:0,2) MIIH, . 230 .Th( 10 B,6n) -34 (5, 7:0,5 ). 10 .. 
(2,6 :0,2) MIIH, 

230 Th( 11 B, 7n) (5,4:0,5)·10 
-34 

93~Z~7 (3,5:1,0) CeK. 

22~46 

B 'l8CTHOCTII, rrp11 60M6ap,1:111pOBKe BIICMyTa IIOH8MII 22•Ne 
Ha6-

mo,1:1anocb CIIOHTaHHOe ,1:1eneH11e rrpo.i:tyKTOB peaKUIIII C T ½ 
/20/ = (60:5) CeK • B11,1:1 ¢YHKUl!II Boa6yX<.11eHl!lI II ,1:1pyr11e KOHTponb-

Hhie SKCIIep11MeHThl rrosaomm11 C'll!TSTb Ha116onee BepOlITHOll peaK

lll!ID C 11cnapeHl!eM 113 COCTaBHoro lI.i:tpa 3 11n11 4 HellTpOHOB II 06-

paSOBSHl!eM 1!30TOIIOB 
228 Np 11n11 

22 7 Np , l!Cilb!Th!BaIDIUl!X CIIOH

TaHHoe ,1:1eneH11e c T ½ !l!. 60 ceK, 

TTol!CKI! nerKl!X CIIOHTSHHO .i:tenlIIUl!XClI lI.Qep 6bml! rrpo.i:tOnlKe

Hhl B peaKUl!lIX C ,1:1pyr11M11 1!30TOITaMI! ypaHa 11 1!30TOIT8MII TO - · 

/21-23/ 233 If. 10. . ' 
p11S1 , B peaKu11six U + B II B 6hmll o6HapylKeHhI 

CIIOHT8HHO ,1:1enS11U11eCS1 rrpo.i:tyKThl c T ½ = (2 ,6:0,2) Ml!H, TT pl! 

o6ny'leHl!II 
235 

U 11 
23 2Th IIOHSMI! 10 8 II 118 B STOM lKe 

,1:111arras0He SHepr111l TSKl!e rrpo.i:tyKThl He Ha6nID.i:tan11cb. B11,1:1 ¢Y~K-

233 10,II...; 
llllll B036ylK.QeHl!lI YK83hIBan Ha peaKUIIID Tl!IIa U ( H,axn),c 

o6pa30BSHl!eM 1!30TOITOB aMepl!UlllI, B03MOlKHO 
2 34Ain. 

nnlI rrpoaepKII crrpaBe.i:tnl!BOCTI! STOil PIIIIOTe3bi 230Th o6ny-

'lancSI l!OHaMI! w:B II Hg . B 06e11x peaKUIISIX IIpll COOTBeTCT-

14 

BYIDilleM C.QB11re B SHepr1111 6bml! aaper11cTp!!pOBSHhl rrpo.i:tyKTbl 

CITOHTSHHOPO ,1:1eneHl!lI c T .½ = (2,6:0,2) MIIH, C yaen11qeH11eM 

sHepr1111 l!OHOB IO B 6hmo o6HapylKeHO CIIOHTaHHOe ,1:1eneH11e C 

T ½ = (l,4:0,25) MIIH, 

B11,1:1 ¢yHKUl!ll aoa6ylK.QeHl!lI pat::CMOTpeHHhlX peaKUl!ll YKS3bIBan 

Ha !IX 11crrap11TenbHblll xapaKTep. Coarra.i:teH11e pac'leTHhIX MSKCIIMY

MOB· ¢YHKUl!ll B036ylK.QeHl!lI C SKCIIep11MeHTanbHh!MII II03Bon11n 11.i:teH

Tll¢11u11poaaTb ST!! ·rrpo.i:tyKTbl, CrroHTSHHOe ,1:1eneH11e C T ½ =2,6 MIIH 

6b!n0 CBSl38HO C 
284 Am. , a npo.i:tyKT C T ½ ;:: 1,4 MIIH o6ycnoa

neH pacrra.i:toM 232 Am. · 

H11KaKl!X ,1:1pyr11x ,1:1onrOlKIIBYIUIIX rrpo,1:1yKTOB B 11ccne.i:tOBaHHhlX 

·peaKUIISIX o5HapylKl!Tb :He y.QallOCb, 

B_IIlIT_Oll_r.naBe 11anolKeHbl BOITpOCbl CTa611nbHOCTI! caepXTlI

lKenhIX sneMeHTOB II SKCIIep11·MeHT.bl no !IX IIOll~Ky. 

·~·Te-opeT11'IeCK11e pac'leThl IIOK83b!B8IDT, 'ITO cne.i:tyIDillll·MII 3SMK-,. 

· /4 5/ 
Hy Thi Ml! o6ono'IKSMI! y SI.i:tep .QOnlKHhl 6hITb Z "'114 11 N = 184 ' • 

ATOMHhie MPS B STOil o5naCTI! .QOnlKHbl 6hITb f3 -cTa611nbHhI, OHi! 

HaXO,QlITClI a6n11a11 .QOpOlKKII f3-cTa611nbHOCTI!, OueHKII ycTOll'll!-

BOCTI! lI.i:tep OTHOCIITenbHO ,1:1eneHl!lI II a -pacrra.i:ta IIOK83bIB8IDT, 

'ITO a6n11a11 Z=ll4 11 N =184 .QOillKHa cymeCTBOB8Tb o5naCTb OT-

HOCIITeIIbHOll CTS6l!IlbHOCTII, rrp11'leM ,QillI HeKOTOpb!X 1!30TOIIOB OlKII-• 

.QaIDTClI BpeMeHa lKll3HII, cpaBHl!MbJe C BOSpacTOM 3eMIIII, a_ cne

,QOBaTenbHO, . OHi! Morn!! coxpaHIITbClI B rrp11po,1:1e, 

nnlI IIOl!CKOB caepXTSilKeIIb!X aneMeHTOB B rrp11po,1:1e Heo6xo,1:111-

MO 3HSTb !IX XIIMll'leCKlle CBOllCTBa, OlKl!.QaeTClI, 'ITO sneMeHThl 

108-114 6y.i:tyT SHaIIOP8MII SIIeMeHTOB OT OCMl!lI .QO CBIIHUa COOT

BeTCTBeHHO, TTol!CKI! aHanoroB IIIISTl!Hbl II aonoTa .i:1an11 OTp11uaTenb-

/ 5 24/ 
Hhlll peaynbTaT , • 

B. ny6He B Ka'leCTBe o5'heKTa ,QillI 11ccne.QOB8HlllI 6hm BhI6paH 

SKaCBIIHeu. B HeKOTOpbIX o6paauax CBl!HUOBb!X CTeKon Ha5nID.i:tanocb 

aHOM8IlbHO 5onbIIIOe KOill!'leCTBO OCKOnKOB CITOHTSHHOPO ,1:1eneH11S1, 

/7/ 
3HS'll!TeIIbHO rrpeBbIWaIDmee Bee B03MOlKHb!e l!CTO'IHIIKII ¢oHa • 

3Kcrrep11MeHThl no rrpoaepKe STIIX aH0Man111l B CBIIHUOBhlX CTeKnax 

II ,1:1pyr11x CBl!HUOBbIX o6paauax 6bml! npo,1:1onlKeHbl C ITOMOIUbID ,1:1py

r11x MeTO.QOB per11cTpau1111 ,1:1eneH11S1, 
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B D.8HHOli pa6oTe OITHC8Hbl 9KcnepnMeHTbl C 6onbWHMH nponop
/25/ 

UHOHanbHbIMH C'leT'IHK8MH . • OnbIT pa60Tbl C T8KHMH C'leT-

'IHK8MH 6hm HaKonneH npn nayqeHHH cnoHTaHHOI'O D,eneHHSI TO-,;-
/26/ 

PHSI • LlOCTOHHCTBO nponopUHOHanhHblX C'leT'IHKOB - B03MOlK-

HOCTb BeCTH ITOHCKH CITOHT8HHOI'O D.eneHHSI npaKTH'leCKH B mo6bIX 

MHHepanax H coermHeHHSIX C ManbIM COD,eplK8HHeM ypaHa H T0pHSI. 

KoHC'l'PYKUHSI C'leT'IHKa nao6palKeHa Ha pnc, 3. Kopnyca C'!eT

'IHKOB npeD.CTaBnSinH _co6olt TOHKOCTeHHble anIOMHHHeBbie nnn CTanb

Hbie Tpy6bi D,nHHOll 200 CM, D.HaMeTpOM 26 CM. KaTOD.8MH. cnylKIWH 

nonyunnHHD.pH'leCKHe lKeno6a H3 anIOMHHHeBOI'O cnnaBa, Ha KOT0pble 

2 
HaHocnn11cb TOHKHM cnoeM l"' 2,5-3 MI'ICM ) nccneD.yeMbie 06paa-

Ub1, SHOD.OM - HHXpOMOBaSI HHTb D,HaMeTpOM '50µ ' yKpenneHHaSI 

Ha TOpUOBb!X Kpb!WKax-naonsrTopax. C'!eT'IHKH aarronHSinHCb MeTa-

HOM rrpn D.aBneHHH 50 MM Hg • Llnsr peI'HCTpaUHH OCKOnKOB D.e-

neHHSI 6bma paapa6oTaHa crreunanhHasr arrrrapaTypa c aarrncbIO aK

TOB D.eneHHSI Ha CaMonnwyweM npn6ope. TiopoI' D.HCKpHMHHaUHH 

ycTaHaBnHBancsr paBHbIM 5-KpaTHOll BenH'IHHe 'cpeD,Hell 8MITnHTYD.bl 

HMnynhCOB OT a -'laCTHU. Bee IIHTaHHe arrrrapaTypbl ocyweCTBITSI

noch OT cyxnx sneMeHTOB ll aKKyMynSITOpOB. 3THM D.OCTHI'anacb 

rrpaKTH'leCKH IIOITHaSI He'lyBCTBHTeITbHOCTb CXeMbl K 9ITeKTpn'leCKHM 

IIOMeXaM. 3cpcpeKTHBHOCTb peI'HCTpaUHH C'!eT'IHKOB B pa60'IHX yc

noBHSIX COCTaBnsrna ·."' 60%.- Ha pnc. 4 IlpHBeD.eH THIIH'!Hblll aMrrnn

TYD.Hblli crreKTp OCKOnKOB, rrony'!eHHblli rrpH Kann6pOBKe C'leT'IHKa 

OT D.eneHHSI· 28 5 U TeITITOBbIMH HeliTpOHaMH. 

PeaynbTaTbl H3MepeHHli HeKOTOpblX o6pa3UOB CBHHUOBb!X CTe

Kon H aHanH3bl 9THX o6pa3UOB Ha COD.eplK8HHe ypaHa H TOpHSI IlpH

BeD,eHbl B Ta6nnue _3. 

O'1eBHD,HO, '!TO Ha6n10D.aeMblli B CTeKnax scpcpeKT CBSI38H C 

D.eneHHeM aTOMHb!X SID.ep (pnc. 4). EI'o Henb3SI 061,SICHHTb D.ene

HHeM IlpHMeceli u H Th ' COD.eplKaWHXCSI B o6paauax. <l>oH (>T 

D,eneHHSI CBHHU8 KOCMH'IeCKHMH ny'laMH MOI' 6bi o6'bSICHHTb KalKy

mnlicsr rrepHOD. CIIOHT8HHOI'O D.eneHHSI CBIIHU8 "' 5,10
21 

neT. B CTeK-

20 nax lKe Ha6nIOD.aeTCSI CIIOHT8HHOe D.eneHHe c rrepHOD.0M (4,4:,1) ,IQ neT. 

3TOT peaynbTaT B rrpeD,enax own6oK COBIISD.aeT C D,8HHb!MH paHHeli . . /7/ . 
pa6oTbI r.H. <l>nepoBa n B.n. TiepenbII'HHa 

16 

- /' 

8 

6 

7 

P11c.3. TiporropunoHanhHblli C'leT'IHK. 1 - KOprryc, 2 .,. IIOD,nOlKKa 

] 
~ 
~ 

~ 
~ 

::t' .3 
z 
1 

D,nSI HaHeCeHl!SI nccneD.yeMbIX o6paauoB, 3 - HHTb, 4 - H30-
nSITop, 5 - MeD.Hhili 9KpaH, 6 - rrpeD.ycnnnTenh, 7 ,8 - 6a
Tapen IIHT8HHSI, 9 - Kann6pOBO'IHbili HCTO'IHHK 235 u 
10 - BeHTHnb D.nsr OTKa'IKH n HarronHeHHSI, 

5 10 15" 
.f/M1/1Un:IOQ 

zo es 
{OmH-~) 

.30 

Pnc.4. CrreKTpbl HMITynhCOB OCKOnKOB D.eneHHSI (crrnowHaSI KPHB8SI 
Kann6pOBO'IHblli CITeKTp, KB8D.P8Tbl - HMITynhChl 1 rrony'!eHHbie 

Ha CBIIHUOBb!X CTeKnax). 
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Ta6mrna 3 

BpeMsi K-BO Bee C onepJKaH11e HeK0Tb- KaJKynudi-

Ha3aaHHe 
H3Mep. 3aper. o6pa3. pb!X 9neMeHT0B csi ne1m-

o6pa3na 
("lac) HMil. ua (%2 on cnoH-

(I') TaHH0I'0 

Pb u Th neneHHSI 
CBHHUa 

neT 

CTeKno 3aWHT-
10'-5 10-3 5.1020 HOe 2592 15 55 40 

CTeKno OilTH-
30 2.10-6 2-10-5 3.10-20 'leCKOe 984 6 45 

CypHK ( Pb2 03) 864 1 54 90 - -
4,2•102lx/ 

CBHHeu-208 (PbS) 1344 2 41 87 

EcTeCTBeHHbIM npononJKeHHeM _ 9KCnepHMeHTOB SIBnSieTCSI IlOHCK 

aHOManbHOI'O 9q>q>eKTa CIIOHTaHHOI'O neneHHSI CBHHUa B pa3nH'IHbIX 

CBHHUOBo-coneplKaWHX pynax. Ehmo H3y'leHO OKOno 50 pa3nH'IHbIX 

IlPHPOllHblX o6pa3UOB, coneplKaWHX PTYTb, MOnH6neH, CBHHeU, nna

THHy°, 3:)n0TO, Mellb H npyr11e 9neMeHThl •. TTp11'1eM aHOManHH Ha6mo

nanHCb B HeKOTOpbIX o6pa3uax, coneplKaWHX CBHHeu B He6onbWHX 

xon11'leCTBax (-_ .. 7-15% no aecy) 113 onpenene~HhIX Mononb1X o6pa-

30BaHHli (B03paCT .. 70-100 MnH; neT). 

Pa3neneH11e o6pa3UOB TaKIIX pyn no MHHepanbHbIM qipaKUHSIM 

He np11aeno K yaen11'1eHHIO 9q>q>eKTa CIIOHTaHH0I'O neneH11S1. Bo3MOJK

HO, 'ITO HeH3BeCTHbili H30T0II, HCilb!TbIBaIOWHli CilOHTaHHOe neneHHe, 

n1160 BbITecHeH H3 KpHCTannH'leCKOli peweTKH CBIIHUOBbIX MHHepa

noB II HaXOllHTCSI B OKpylKaJOweli HX nopone, nH6o 1130MOpq>HO pac

npeneneH no aceli pyne • .ilnsi HlleHTHq>HKaIIHM 9THX nponyKTOB Heo6-

XOllHMO npHMeHSITb 6onee TpynoeMKHe MeT0llhI: XHMH'lecxoe 060-

I'aWeHHe HnH 9neKTpOM.aI'HHTHoe pa3neneHHe o6pa3UOB C BbI!leneHH

eM aTOMHbIX sinep· B WHPOKOM llHana30He Mace. 

B wecToli rnaae naH aHann3 nony'leHHhIX pe3ynbTaToB. 

I. B Ta6nirue 4 npHaeneHo cpaaHeHHe nony'leHHhIX a' pa6oTe 

3Ha'leHHli nepHOllOB CIIOHTaHHOI'O neneHHSI nnsi H30TOIIOB xanHq>OpHHSI, 

x/ 
CpenHee nnsi CBHHua-208 H cypHxa. 
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qiepMHSI H 102 9neMeHTa C H3BeCTHbIMH paHee 11nH OlKH!laeMbIMll 

3Ha'leHHSIMII. 

J130T0Il 

2(6 
er 

248. 
er 

246 
Fm 

2,sFm 

250Fm 

234
102 

266102 

Ta6nHua 4 

3Ha'leHMSI nepllO!lOB CilOHTaHHOI'0 neneHHSI 

.ilaHHaSI pa6oTa 

3 
(2,0+0,2) 0 10 neT 

- 4 
(4,1:0,4) 0 10 neT 

.. 20 cex. 

.. 60 'lac. 

',>Q,6 !"'Olla 

.,-10 neT. 

-~ 25 'lac. 

> 1200 cex. 

PaHee n3aecT- TTpencxa3aHHSI 
H0/15,27 I 

3 
(2,1+0,3).10 neT 

-4 
~l,5•10 neT 

(15+5) cex. 

. ( 10:5) 'lac • 

-

-
-

BalionhI 
/2/ 

·4 
1,7-10 

lOxaHcco
Ha131 

4 3 
1,3.10 .. 2,5•10 neT 

""1 I'0ll 

"'5 neT 

., 30 neT -

., 14nHeli .,7 CeK 

.. l,9'1aca ... 0,016 cex. 

113 9TOI'O cpaaHeHIISI cnenyer, 'ITO 9KCnepHMeHTanbHbie 3Ha'leHHSI T sf 
- 12 3/ 

He cornacyJOTCSI c npencxa3hIBaeMhIMH ' , Ha6nronaeTcsi 6onee 

pe3KOe BnHSIHHe nono6ono'IKH N = 152 Ha ycTOli'IHBOCTb SllleP 

OTHOCHTenbHO neneHHSI, 'ITO yKa3hIBaeT Ha HenooueHKY o6onoqeq

HbIX nonpaBOK B cywecTBYIOWHX pac'leTaX Bep0SITHOCTH Cil0HTaHHO

I'O neneHHSI TSIJKenhIX sinep. C npyroli CTOp0Hhl, He nony'leHO pe3-

K0I'O yMeHbWeHHSI nepHO!lOB CIIOHTaHH0I'O neneHHSI nnsi sinep C 

Z •> 100, KaK npencKa3bJBanocb paHee H CBSl3bJBanocb C BnHSIHHeM 

BH0Bb BBeneHHOli I'HilOTeTH'leCKOli nono6ono'IKH c Z = 100 
131

• 

O'1eBH!lHO, 'ITO 9Ta I'HIIOTe3a 6bma OWH60'IHOli, H sinpa C z '> 102 

H N a6n113H 152 He 6ynyT HCilbIThJBaTb_ KaTaCTpOq>H'leCKII pe3-

KOI'O naneHHSI nepHO!lOB. 

ff • O6cyJKnaeTCSI npHpona npyl"'HX CIIOHTaHHO nenSIWHXC_SI 

nponyKTOB C yBenH'leHHOli BepOS!THOCTbJO cnoHTaHHOI'O neneHIISI B 
· 13 16 10 -10 pa3, Taxoe yBenH'leHHe npOHHUaeM_OCTH 6apbepa MOlKHO 

o6~SICHHTb yMeHbweHHeM 6apbepoB OTHOCHTenbHO neneHHSI Ha Be

nH'IIIHY ... 1,9-2 ,3 M9B, 3TO yxa3bJBaeT Hlj TOT qiaKT, 'ITO cnoH-
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Taaaoe AeneHHe, casiaaaaoe c eaoTOIIaMH 228 Np( 227Np), 232 Am H 
2~ . . . Am I MOlKeT rrpOHCXOAHTb TOnbKO H3 Boa6yJKAeHHOI"'O COCTOSI- • 

_,_ 
HHS!. PaCCMOTpem,1 B03MOlKHb!8 f'HIIOT83b! B03HHKHOB8HHSI y SIAep 

TaKHX Boa6ylKA8HHb!X COCTOSIHHl!. 

1) Ha6mop;a10TCSI CIIOHTaHHO p;ensinrnecsi H30Mepbl. B03MOJKHO, 

'ITO STO H30M8pb! C 6onbWHM aarrpeTOM p;nsi aneKTPOMaf'HHTHb!X 

rrepeXOAOB enH H30M8pb! q>OpMbl C OCHOBHb!M HnH H30MepHb!M coc

TOSIHHeM BO BTOpol! S!Me. 

2) B peaynbTaTe aneKTpOHHOf'O aaxBaTa H30'.I'OIIOB HenTyHIISI 

H aMepHllHSI 06paay10TCSI B036yJK.QeHHhle COCTOSIHHSI B COOTBeTCTBYIO

ll!HX S!.Qpax ypaHa H nnyTOHHSI C rrocnep;yIOll!HM Mf'HOBeHHb!M HnH 

aap;eplKaHHhIM AeneaHeM. 

W • AHOManHH B CIIOHT8HHOM .QeneHHH HeKOTOpb!X CBHHllOBO

COAeplK8ll!HX o6pa3UOB MOJKHO 06bSICHHTb crmeCTBOB8HBeM IIpHpO.Q

HOI"'O JJ;Onf'OlKHBYll!8f'O CIIOHTaHHO p;ensimerocsi H3ny'laTensi, S1Bnsi10-

ll!8f'OCSI H8H3B8CTHb!M IIpHpOAHb!M CIIOHTaHHO p;enSill!HMCSI H30MepoM 

HnH OTHOCHTenbHO CTa6HnbHb!M H30TOIIOM ( 'T ··~ _.10
8

. neT) CBepx

TS!lKenoro aTOMHOl'O SIApa. 

PeaynbTaTbl pa60Tbl MOlKHO CB8CTH K cnep;y10meMy: 

1. C 03AaHO HeCKOnbKO Bb!COKO'lyBCTBHTenbHb!X ycTaHOBOK 

AnSI peI"'HCTpallHH cnOHTaHHOf'O JJ;eneHHSI aTOMHb!X SIAep. 

2. BnepBble onpep;eneHhl SKCnepHMeHTanbHO BepOSITHOCTH CIIOH

TaHHOf'O p;eneHHSI H30TOnoa: 
250 ,-Fm I 

254 J02 H 
256 102. 

3. YTO'IH8Hbl napuHanhHhle rrepHOAbl cnOHTaHHOf'O p;eneHHSI 

H30TOIIOB 
246 Cf , 248 Cf , 246 Fm H 

248 Fm • YTO'IH8H TaKJKe 

rrepHOA a -pacna.Qa 
2 °Cf. 

4. noKa3aHo, 'ITo· .QnSI H30TOnOB q>epMHSI H 102 aneMeHTa 3Ha

'18HHSI nepHO.QOB cnoHTaHHOI"'O AeneHHSI c½m',Ho YM8HbW8IOTCSI C 'IHC

noM ael!TpOHOB KaK AnSI N'> 152, TaK H AnSI N < 152. STo nop;

'lepKHBaeT BalKHOCTb 06ono'le'1Hb!X aqx!ieKTOB B· reopHH cnOHTaHHO

_f'O JJ;eneHHSI TS!lKenbIX SIAep. 

5. CHHT83HpOBaHbl APYI"'He cnOHTaHHO p;enSlll!H8CSI npOAYKTbl 

B peaKllHSIX C TSIJKenhIMH HOHaMH~. CnoHTaHHOe p;eneHH\3 C T ½ :: 
: 60 ceK., 1,4 MHH H 2,6 MHH. casiaaHo c H30TonaMH ·228 Np(227Np), 
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-232A· - ·2uA . -tn. H m ·cooTaercraeHH<;>, TTpH'leM aa6n10p;ae·Moe aene-· 

HHe_CBSI3aHO nH6o c·cymeCTBOBaHHeM y STHX SI.Qep ·cnoHTaHHO.Ae

nsill!HXCSI H30MepciB, nH6o C p;eneHHeM H3·: B036yJKAeHHblX COCTOS!HHll 

AO'lepHHX SIAep ypaHa H nnyTO~HSI, 06paay10ll!HXCSI_nocne aneKTPOH

HOf'O aaxail.Ta. I'-' ay'leHhl .Bb!XOAbl cnOHTaHHO p;enSIWHXC SI npop;yKTOB 

C T½_: 3 ceK B paane'IHhIX SIAepHhIX peaKUHSIX, 

6. TToKa3aHo, 'ITO B PS!Ae npHpO.QHb!X o6pa3UOB aa6n10p;aeTCSI 

_cnoHTaHHoe AeneaHe, o6ycnoaneHHOe cymeCTBOBaHHeM H8H3BeCTHO~ 

f'O CIIOHTaHHO p;ensimerocsi H3nyqaTensi, SIBnSIIOll!8f'OCSI cnOHT8HHO 

AenSill!HMCSI H30MepoM HnH OTHOCHTenbHO cra6enhHblM H30TOIIOM 

CBepXTHJKenoro aTOMHOf'O SIApa. 

0CHOBHb!8 pe3ynbTaThl AHCCepTallHH ony6nHKOBaHhl B pa6o-

/10-14 19-23,25/ • Tax . • H 6binH p;onoJKeHhl Ha KOHq>epeHUHH no q>H3H •• e 

TSIJKenhIX l!OHOB ( Ily6Ha, 1966)' CHMII03HyMe no CTpyKType SIApa 

(.Uy6aa, 1968) H MeJKAyHapOAHOll KOHq>epeHUHI{ IIO CBOllCTBaM SIAep

Hb!X COCTOSIHHll B Moapeane (KaHaAa, 1969). 
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