
t 
)' 
r ()- 36/ 

OS"&EllHHEHHblt"i 
HHCTHTYT 
s:IllEPHbiX 

HCCnEllOBAHHYI 

lly6aa. 

l
\ 1.{)/ 

: //Jaj,t-1. 

jcp> J9·tZ) T {6, ~fin. 2
1
c _j/1 .Y-J,S I.. 

P7 -6300 

IO.U. OraHec.su, O.A. Op;roaa, 10.3. neuMOH:>KKeBMtl, 

" K.A. raapMJIOB, KMM ,ne Eu 

-. .~) 

~-'· 

-,s 

OBPA30BAHWE H30TOOOB 30nOTA 

flPH BOMBAP~HPOBKE 238 u 
HOHAMH 136 Xe 

:.:~~ ·~ ~~~}.. it 



J 
I 

' ~ 

~ 

-. 

/ 

P7 -6300 

IO.U. OraHeCHH, O.A. OpJioB~ TieHHOIDKKeBJfll, 

K.A. raspHJIOB, KHM !J,e EH 

OBPA30BAHHE H30TOTIOB 30ROTA 

TIPH BOMBAP!J,HPOBKE 
238u 

HOHAMH 136 xe 

HanpaBJJPHo B H ~ 

;r_;:!"'"t-·· .. ~ ;"--· .. ~ 

·· ... ,, 
.~:' . ~ 

' 
'1 

j 
;· -~ 

·-·-'""~·" ----



''l 

,. I 

l 

238 
Ha aaanHaa aKciTepHMeHTanbHbiX aaHHhiX ITo aeneHHIO U HOH8MH 

40 12 
OT C JlO Ar cneayeT, 'ITO C pOCTOM MaCCbi COCT8BHOrO Sl/lpa cy

/1 2/ 
mecTBeHHO B03p8CTaeT M8CCOB8SI H 38pS1JlOB8SI JlHCITepCHSI OCKOnKOB 1 

238 
OueHKH ITOK83hiBaiOT, 'ITO ITpH o5nytieHHH U HOHaMH Xe 

JleSITbCSI H8 o5pa30B8HHe OCKOnKOB B o5naCTH z = 114 H N 

MO)I(HO H8-

= 184 
131 

• 
JlnSI KOTOpoll: TeopeTH'leCKH ITpeJlCK83biBaeTCSI CyiUeCTBeHHOe ITOBbillleHHe 

14 5/ 
CTa5HnbHOCTH ITO OTHOllleHHIO KO BCeM THIT8M p8JlH08KTHBHOrO p8CIT8/l8 1 

• 

PacqeT 9TOT 5a3HpyeTCSI1 0JlH8K01 H8 pHJle ITpeJliTOnO)I(eHHll: OTHOCHTenbHO 

374 
ceqeHHSI 05p830B8HHSI COCT8BHOrO S1/lp8 146 1 ero M8CChl 1 He05XOJlHMOli 

JlnH Bbi'lHCneHHSI 9HeprHH B035y)I(JleHHSI1 MeX8HH3M8 ero JleneHHSI, H HY)I(Jl8-

eTCSI B aKciTepHMeHTanbHOll: ITposepKe. ITocne ITonytieHHH ITytiKa ycKopeHHhiX 

161 
HOHOB Xe aa T8HJleMe H3 asyx UHKnoTpOHOB Jl.RP OH.RH cTana Boa-

MO)I(HOft ITOCT8HOBK8 OITbiTa ITO H3MepeHHIO BhiXOJla H30TOITOB aonoTa ITpH 

238 136 
o5nytieHHH U HOH8MH Xe 

Bbi5op aonoTa 5bin o5ycnosneH cneayiOIUHMH o5cTOHTenbCTBaMH. EcnH 

374 
B peaKUHH CnHSIHHSI o5paayeTCSI COCT8BHOe Sl/lpO 146 1 TO B peaynbT8Te 

CHMMeTpH'lHOrO JleneHHSI 1 KOTOpOe B Jl8HHOM cnyqae SIBnSieTCSI H8H5onee 
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BepOSITHbiM1 aomKHbl nony'laTbCSI OCKOnKH C l "' 73 B WHpOKOM aHana3oHe 

MaCe. KpoMe 8TOro, 30nOTO MO)KeT 6b!Tb BbiaeneHO XHMH'IeCKH C aoCT8TO'I

HO Bb!COKOH CTeneHhJO O'IHCTKH OT 6onhWOrO KOnH'IeCTBa no60"!HbiX npoayK

TOB1 a ero H30TOnbl HMeJOT yao6HbJe anSI perHCTpaUHH paaHOaKTHBHbie 

CBOHCTBa. 

YcnoBHSI onbiTa 

MHweHh H3 MeTannH"!ecKoro ypaHa o6ny'lanach B Te"!eHHe 50 "!aCoB 
136 + .30 

ny'IKOM HOHOB Xe c aHeprHeli OKono 850 M aB. flonHbiH noToK HOHOB 
15 

6bin paBeH 5. 10 '18CTHU. 

flocne o6ny'leHHSI ypaHOBaSI MHWeHb noaBepranach XHMR'IecKoii o6-

pa60TKe C uenbiO BbiaeneHHSI 30nOTa. nnSI 8TOrO OHa paCTBOpSinaCb B 

KoHueHTpHpoBaHHDH HN0 3 c ao6aBneHHeM B Ka"!eCTBe HOCHTenSI 150 MKr 

30nOT8. flocne Bhln8pHBaHHSI paCTBOpa ocaaoK BHOBb paCTBOpSinCSI B 

6HN03 H aanycKanCSI B 8KCTpaKUHDHHyJO KOnOHKy, HanonHeHHYJO nopOWKO-

o6pa3HbiM Te!f>nOHOM C aacop6HpOBaHHbiM Ha HeM 100-npoueHTHbiM paCTBO

pOM TpH6yTHn!f>oclf>aTa. flpH 8TOM 3DnOTO nonHOCTbJO yaep)KHBanOCb Ha KO-... 
noHKe. flocne npoMbiBKH KonoHKH 3 NHNO 

3 
npoH3BOilHnach peaKCTpaKUHSI 

aonoTa 14MHN0 3 • nononHHTenhHaSI O'IHCTKa ero lf>paKUHH Benacb 

Ha CTaH,llapTHOH KOnOHKe CO CMOnoii nayaKc-50x8. Cop6UHSI 30nOTa ocy

JJJeCTBnSinacb H3 12 MHCl , aecop6uHSI - 0,5 Mn aHcTHnnHpoBaHHoli Boa hi. 

flonHbiH XHMH'IeCKHH BblXDil 30nOTa nocne 8TOH npoueaypbl COCTaBnSin He 

MeHee 50%. 

B nocneayJOJJJeM H3MepSincH cneKTp raMMa-Hany'leHHSI nony'leHHoro 

o6paaua c noMoJJJ&JO Ge( Li) -aeTeKTopa H 4096-KaHan&Horo aMnnHTyaHo-

ro aHanH3aTopa. nnSI aHeprHH 662 K8B nonHaSI alf>lf>eKTHBHOCTb raMMa-cneKT

pOMeTpa cocTaBnSina 1,7%, aHepreTH"!ecKoe paapeweHHe - 2,7 KaB. flo 

4 

~~i 

(f 
,f, 
'~ ,, 
~~:' 

,/-

I 
I 

xapaKTepHbiM nHHHSIM y -ny'leli, HX nepHoay nonypacnaaa H c 

HHTeHCHBHOCTeit 6bmH HaeHTwjJHuHpoBaHbi HaoTonbi 
194 Au 

196mA l98A 
u • u • 

199 198 199 
Au • BBHay Toro, 'ITO Au H Au 

f3 -Hany'laTenSIMH, o6paaeu HaMepSincSI TaK)Ke Ha 6eTa-c"!eT'IH 

BeHHbiH !f>oH C'leT'IHKa 0,2 HMn/MHH, alf>!f>eKTHBHOCTb 30%) • flo 

nonypacnaaa H no rpaHH'IHbiM aHeprHSIM f3 - "!aCTHU 6binH H. 
198 199 

pOB8Hbi H30TOnbi Au H Au • PeaynhTaTbi HaMepeHHA n 

B Ta6nnue. 

Ta6nHua 

.Hapo T~ ( "!aCbl) 
Ce"!eHHe o6oaaoBaHHSI ( M6a[J 

naHHbJe no cneKTpy I naHHble nc 
y -ny'leit f3 -a} 

194 
Au 39,5 0,19 -

196 Au 148,3 0,12 -
196m Au 9,7 0.15 -
198 Au 64,7 0,29 0,25 
199 Au 75,6 0,32 r· 0,30 

- - ---- - ------ ---- ---------

OwH6Ka B onpeaeneHHH a6conJOTHoro aHa'leHHSI ce'leHHA o6paa 

COCTaBnSieT 30-40%. 

Ha Ta6nHUbi cneayeT, 'ITO ce"!eHHSI o6paaoBaHHSI Bcex H3 
-28 2 19 

Ta COCTaBnSIJOT OKOno 2.10 CM • BenH'IHHa Ce"!eHHSI anSI 

6b1Tb HeCKOnhKO 38BbiWeHHOH, TaK KaK 8TO Hapo HMeeT KY!\Iyn: 
19 4 19 4 19 4 

BbiXOil ( BKnaa OT H g 1 Tl , p b ) , B TO BpeMSI K 

apyrHe H30TOnbl SIBnSIJOTCSI 8KpaHHpOBaHHblMH. 
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xapaKTepHbiM nHHIHIM y -nyqe:i%1 HX rrepHOAY rronypacrraaa H COOTHOIII9HH!O 

196 Au 
HHT9HCHBHOCTei!: 6binH HA9HTUqlHuHpOB8Hbl H30TOIIbl 

194 
Au 

198 199 198 199 
I96mAu I Au • Au • BBHllY Toro 1 'ITO Au H Au Sl BnSI !OTC Sl 

~ -H3ny'laTenSIMH
1 

o6pa3eU H3M9pS!nCSI T8K~9 H8 6eTa-C'I9T'IHK9 (co6CT

B9HHbiH cpoH C'I9T'IHK8 012 HMIIIMHH1 a<IJcpeKTHBHOCTb 30%) o Tio rrepHOllY 

rronypacrraaa H ITO rpaHH'IHbiM aHeprHSIM ~ - '18CTHU 6binH Hll9HTHcpHUH-

198 199 
poB8Hbi H30TOIIbi Au H Au • Pe3ynbT8Tbi H3MepeHHi!: rrpeacTaBneHbi 

B Ta6nHue. 

Ta6nHua 

T!t1 ( '18Cbl) 
Ce'!eHHe o6oa3oBaHHSI ( M6anH) 

.Hapo 
llaHHbie rro crreKTPY I llaHHbie no H3MepeHHJO 

y -ny'lei!: /3 -aKTHBHOCTll 

194 3915 0119 
Au -

196 Au 14813 0112 -
196m Au 917 0.15 -

198 Au 6417 0129 0125 

199 Au 7516 0132 0130 

0IIIH6K8 B orrpeaeneHHH a6COn!OTHOrO 3H8'19HHSI C9'19HHi!: o6pa30B8HllSI 

cocTaBnSieT 30-40%. 

' 

H3 Ta6nHUbi cnellyeT
1 

'ITO ce'!eHHSI o6pa3oBaHHSI Bcex n3oTorroB 3ono-

-28 2 19 .. 
Ta cocTaBnSIJOT oKono 2.10 eM • BenH'IHHa ce'leHHSI lWSI Au Mo:>KeT 

6biTb H9CKOnbKO 38Bb!IU9HHO:fi 1 T8K K8K 9TO S!llpO HM99T KY'-IynSITIIBHblii 

194 194 194 
BbiXOll ( BKnall OT H g 1 Tl 1 P b ) , B TO apeMSI KaK Bee 

llpyrHe H30TOIIbl SIBnSI!OTCSI 9Kp8HHpOB8HHbiMHo 
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238 136 

2{0 

.fl.f 
HsoTorrHoe pacnpeJleneHHe sonoTa B peaKuHH U + Xe • Cnnom-

HaH KpHBaH
1 

BSHTaH ns pa6oTbi ;7 I 1 6bma pacc'IHTaHa B rrpeJliiono)l(eHHH 

0 )leneHHH COCTaBHOrO HJlpa 378 146 C aHeprHel!: BOS6y)I(Jl9HHH 50 M 9B If 

rronyqe}la 9KCTpaiiOnHUH9l!: )laHHbiX IIO MaCCOBbiM If sapHJlOBbiM pacrrpe)le

neHHHM OCKOnKOB )leneHHH /112/, 
Oo ropHSOHTanbHOl!: OCH OTnO)I(9Ha Macca KOH9'1HOrO OCKOnKa, 

6 

OpeJlCTaBnHeT HHTepec cpaBHeHHe nony'leHHbiX pesynhTaT 

171 
qeTHbiMH saa'leHHHMH 1 BSSITbiMH Hs pa6oTbi • PacqeT 6bin r 

IIp9JliiOn0)1(9HIIII 1 'ITO C9'19HHe 06paSOBaHHH COCTaBHOrO SIJlpa 37 

-26 2 
10 eM 1 ero aReprHH sos6y)I(JleHHSI cocTaBnHeT 50 M aB

1 
a 

Maccosoro pacrrpeJleneRHH nony'leH 9KCTpanonSiuHel!: aKcrrepHMe 
12 22 40 

JlaHHbiX no JleneHHIO ypaRa HOHaMH C 1 Ne 1 Ar , P1 

saBHCHMOCTb II 9KCrrepHM9HTanbHbie SHa'leHHH1 IIony'leHHbl9 B I 

pa6oTe 1 rrpeJlcTasneRbi Ra pHcyHKe 1 ns KOToporo cneJlyeT corn 

9KCII9p11M9HTanbHbiMH If paC'I9THbiMII SHa'I9HHHMH, 

0oCKOnbKY 9KCII9pHM9HT8nbHhl9 pesynhTaThl IIOJlTB9p)I(Jl8~ 

JlaHHbie 1 cneJlyeT npeJlrronaraTb1 'ITO MexaHHSM JleneRHH ypaRa 

KC9HOHa M0)1(9T 6b!Tb ~!f>eKTHBHO HCrrOnbSOB8H JlnH CHHTesa HG 

TSI)I(9nbiX aneMeHTOB BIInOTb JlO l 110-1141 ecnH TeopeTH'I 

CKaSaHHH OTHOCHTenbHO CTa6HnbHOCTH 9THX HJl9p HBnSIIOTCH C!If 

B SaKniO'I9HH9 aBTOpbl 6naroJlapSIT r.H. ~nepoBa sa IIOCT 

M8HH9 H 119HHbl9 SaMe'laHHH B npouecce BbiiiOnHeHHH JlaHHOl!: pt 

C.A. KapaMSIHa 11 r.M. Tep-AKoiibHHa sa noMOlilb B nposeJleHHH 

rronesaoe o6cy)I(Jl9HHe pe3ynbTaTos, H.A. lllenaesa1 B.C. An<Pe< 

B.A. 3arepa - sa o6ecne'leHHe rroBbilileRHol!: HHTeRCHBHOCTH IIY' 
136 + 30 

Xe 

flHTepaTypa 

I. C.A. KapaMHHI ~. HopMypaTOB, IO.U. OraHeCHH, 10.3. neHII 

6.11. OyCTblnbHHKI r.H. ~nepos • .H~I §, 690 ( 1968). 

2, C.A. KapaMSIH 1 IO.U. OraaecHR, 10.3. OeHHOH)I(Kesuq, 6.11 • 
.H~ 1 !!, 715 ( 1969). 

3, C.A. KapaMHH, IO.U. OraReCSIH. Coo6meRHe OHHH 1 P7-433P 
( 1969). 

4. W.O •. Myers, W.Y.Swiatecki. Nucl.Phys., 81, 

7 



npe/lCT8BJ1HeT IIHTepec Cp8BHeHIIe rrony'-leHHbJX pe3yJ1bT8TOB C pac

/7/ 
qeTHbiMII 3Ha'leHHHMII, B3HThiMII 113 pa6oTbi • PacqeT 6bm rrpoBeneH B 

378 
rrpellllOJlO>KeHifll, 'ITO Ce'leHIIe 06pa30B8HIIH COCT8BHOrO 51/lpa ]46 paBHO 

-26 2 
10 eM , ero ::mepriiH Bo36y>KneHIIH cocTaBnHeT 50 MaB, a xapaKTep 

MaccoBoro pacrrpeneneHHH rrony'-leH 9KCTparronHullef! aKcrrepHMeHTanbHhiX 
12 22 40 

/l8HHbiX no nenea1110 ypaua IIOHBMII C , Ne , Ar • Pac'-!eTHaH 

38BIICIIMOCTb H 9KCrrepHMeHT8J1bHhle 3H8'leHIIS1 0 rrony'-!eHHhle B H8CTOHIJ1eA 

pa6oTe, rrpencTaBneHhi Ha pllcyHKe, H3 KOToporo cnenyeT cornac11e Me>Kny 

9KCITepl!MeHT8J1bHblMII II paC'-!eTHb!MH 3H8'-IeHIISIMII, 

nocKOJlbKY 9KCrrepHMeHT8J1bHbJe pe3yJ1bT8Tbl ITO/lTBep>K/l8JOT pacqeTHbJe 

/l8HHhie, cnenyeT rrpenrronaraTb, 'ITO MexaHH3M neneHIIH ypaua IIOHaMII 

KCeHOH8 MO>KeT 6b!Tb a<!JijleK'fiiBHO IICITOJ1b30B8H /lJlSI CIIHTe3a 1130TOITOB 6onee 

TH>KeJlbiX 9JleMeHTOB BITJ10Tb llO l 110-114, ecn11 TeopeTII'-!eCKIIe rrpen-

CK838HHH OTHOCIITenbHO CTa611J1bHOCTH 9TIIX Sl)lep HBJ1SIIOTCSI CITpaBennHBhlMI!. 

8 38KJ1JO'-!eHIIe 8BTOpbl 6naronapHT f.H. cPnepoBa 38 ITOCTOSIHHoe BHif

M8HHe II ueHHbJe 38Me'-18HIISI B rrpouecce BblllOJ1HeHIIH /l8HHOA pa60TbJ 0 

C.A. KapaMHH8 H r.M. Tep-AKOilbHHa 38 IIOMOlllb B rrpoBe/leHIIII OilbJTa II 

rrone3HOe o6cy>Knea11e pe3ynbTaToB, H.A. lllenaeBa, B.C. An¢eeBa 11 

B.A. 3arepa - 38 o6ecrre'-!eHIIe IIOBbJllleHHoA IIHTeHCIIBHOCTII rryqKa noHOB 
136 + 30 

Xe 

niiTepaTypa 

1. C.A. KapaMHH, 4>. HopMypaToB, IO.U. OraHeCHH, 10.3. neHIIOIOI\KE'Bil'l, 

6.11. nycTbinbHIIK, f.H. <l>nepOB, .H¢, §, 680 ( 1868). 

2. C.A. KapaMHH, IO.U. OrauecsiH, 10.3. DeHIIOH>KKeBII'I, 6.11. nycTh\JlbHIJK, 
.H<I>, ft, 715 ( 1868). 

3. C.A. KapaMHH, IO.U. OraHeCHH. Coo6IJ1eHIIe OH.HH, P7 -43~8, [1~·(1na 
( 1868). 

4. W.O. Myers, W.Y.Swiatecki. Nuc1.Phys., 81, (1966). 

7 



5. B.M. CTpyTHHCKHft, IO.A. Mysbi'IKa, Tpyllbi Me>KilyHapOilHOft KoH¢epeH

UHH no <jJHSHKe TH>KeJlbiX HOHOB1 Bbiii. 2, nyoHa ( 1966) • 

a. H.A. lllenaeB, B.C. An¢eeB, B.A. 3arep H llP· CooomeHHe Ol1Hl1, 

P9-6062, nyoHa ( 1971). 

7. Yu.Oganessian, Yu.Penionshkevitch. Le Gourna1 de 
Physique, 31, 259 (1970). 

.... 

PyKonHcb nocTynHna 6 HSilaTenhCKHft oTAen 

25 ¢espanH 1972 rolla. 

8 

Y CJIOBHB 06MeHa 

OpenpHHTbi H cooomeHHH Ol1fll1 paccbmaJOTCH 6ecnnaTHO, Ha 
HMHOrO OOM9Ha,yHHBepCHTeTaM, HHCTHTyTaM, Jia6opaTOpHS!M1 e 
Hay<~HbiM rpynnaM H OTileJibHbiM yqeHbiM 6onee 50 CTpaH. 

nonyqaTeJISIM HSilaHHft Ol1fll1 npellOCTaBJIHeTCSI BOSMO>KHOCTb 
S!BHTb HHHUHaTHBy B 6ecnJI8THOft noCbiJIKe ny6JIHKaUHft B nyoHy 

o6MeHa npHHHMaJOTCSI HBY'IH.bJe KHHrH, >KypH8Jlbi 1 npenpHHTbl H 
rry6JIHKaUHH no TeMaTHKe 011.HI1, 

EllHHCTBeHHbift BHil nyoJIHKaURft, KOTOpb!ft HaM npHCbJJlaTb J 

9TO penpHHTbl ( OTTHCKH CTaTei!: , y>Ke ony6JIHKOBaHHb!X B Hay'IHbi: 
H pHile cnyqaen Mbi caMH o6pamaeMCH K Hay'IHbiM yqpe>Kile 

6onee KpynHbiM rronyqaTeJIHM HaWRX RSilaHRH - c npoch60H 6ec 
CJ18Tb HaM KaKHe-nH6o KIIHrH HJlH BbliiHC8Tb llJISI H8WeH 6H6JIHOT 

>KypHaJlbi1 HSilaJOlUHeCSI B HX CTpaHaX. 

0TAeJibHhle 38Dp0Chl 

l1snaTenbCKHft oTnen e>KeronHo BbinonHHeT OKono 3000 oTnen 
coB Ha Bb!CbiJlKY HSilaHHft Ol1.Hl1, B TBKHX sanpocax cneAyeT c 
YK83b!B8Tb HHileKC sanpaWHBaeMoro H31l8HHSI, 

AApeca 

0HCbM8 no BCeM BOnpocaM OOMeHa ny6JIHK8UHSIMH, a T8K>Ke 

OTileJihHbie HsnaHHH cneAyeT HanpaBJIHTb no Bllpecy: 

MocKBa, 

rnaBHbliJ I10'1TBMT1 II/H 79. 
HsaarenbcKHII oTaen 

06beaHHeHHOrO HHCTHTyTB 

HaepHbiX HCcneaoBBHHII, 

Allpec llJISI nOCb!JlKH BCeX ny6JIHK8UHft B nopS!IlKe o6MeHa, a 

6ecnnaTHOft nOiliiHCKH Ha Hay'IHbie >KypH8Jlbl! 

MocKBa, 

rnaBHbiii I10'1TBMT1 II/ Il 79. 
Hay'fHo-rexHH'feCKBH 6H6nHoTeKa 

06beaHHeHHOrO HHCTHTyTB 

HaepHbiX HCcneaoBBHHII, 


