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Competition between the Neutron Emission 
and Fission in the Reaction Th + rr-

The multiplicity distribution of neutrons in negati­
ve pion absorption by strongly fissioning nuclei is 
shown to be ~uch narrower than that for weakly fissioning 
nuclei. 

The investigation has been performed at the 
Laboratory of ~~clear Problems, JINR. 
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1. BBE~EHHE 

HJBeCTHO, •no B peaKUHH (77 -,xn) Ha TJDKCJihiX JI.L(pax 

MHO~CCTBCHHOCTb HCHTpOHOB HMeeT illHpOKOe pacrrpe.L(eJie· 

HHe. HanpHMep, B o6nacru JI.L(ep c Z :::82 3MHCCHJI 13 Heii:rpo­

HOB HMCCT BepOJITHOCTh llOpJI.L(Ka 10 - 2 /If. 0.L(HaKO .L(JIJI 

JI.L(C p C Z ..:.?. 90 KaHaJI .L(CJICHHJI CHJlbHO KOHKypHpyeT C 3MHC • 

CHCH HCHTpOHOB /
2

/ · H, KaK llOKa3aHO B pa6oTe /J/ , 3Ta 

KOHKypeHI..{HJI .L(OJI~Ha llpHBCCTH K 3Ha'IHTCJlhHOMy YMCHhille • 

HHIO cpe.L(HCH MHO~CCTBCHHOCTH HCHTpOHOB, T.e. K Y3KOMy 

pacnpe.L(eJICHHIO OCTaTO'IHhiX H30TOllOB no MaCCaM. 

CTeneHb no.L(aaneHHH BbiXo.L(a HJoTonoa c 6oJibillHM 

.L(CcilHUHTOM HCHTPOHOB JaBHCHT OT BCJIH'IHHhl rn • 1£ ,B n• B (. 
a a• a r Ha acex CTyneHJIX rrpoTeKaHHH peaKUHH. 

Ha puc. 1 rroKaJaHo Maccoaoe pacnpe.L(eJieHHe HJOTonoa 

npoTaKTHHHJI, o6pa3yl0ll{HXCJI B peaKUHH 238 U (77-, xn ). 3TO 

pacnpe.L(enenHe 6hiJio pacc'IHTaHo B pa6oTe /J/ . ~or nacHo 

paC'IeTaM, OHO HMCCT BH.L( 6biCTpoy6biBaiOll{CH cilYHKUHH OT 

X H ee JHa'lenHe rrpu X =13 .L(OJI~uo cocTaBJIHTb npHMepuo 
S·Io-·7 • 

HacTOJill{aJI pa6ora rrocBHll{eHa 3I<cnepHMenTaJibHOH npo­

aepi<e 3tPtPeKTa cy~eHHJI pacnpe.L(eJieHHJI P {X) B cnyqae pe­

aKUHH 232 Th( 77- ,xn). 

2. 3KCIIEPHMEHT H EFO PE3YJibTAT 

MHillCHb H3 MeTaJIJIH'ICCKOrO TOpHJI BCCOM 2 2 06Jiyqa­

JiaCb Ha ITY'IKC MC.L(JICHHhiX llHOHOB B TC'ICHHC 3,5 '1. flpH 

3TOM B MHillCHH OCTaHOBHJIOCb OKOJIO 900 MHJIJIHOHOB llHO­

HOB. 4HCJIO OCTaHOBOK orrpe.L(CJIJIJIOC b C llOMOil.{hiO CITeUHaJib • 

HOrO MOHHTOpa. 
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Puc. 1. Pacnpeoe/leHue MHOJKecmeeHHocmu HeumpoHoB 6 
peaKl#UU 238 U ( rr- , x n) . . : nyHKJJUpHaJI KpueaJI - 6e3 
y'lema Oe/leHUJI /pac'lem 131 /, cn/IOWHaJI KpueaJI - c y'le­
moM oe/leHUJI jpac'lem /3; /. 3ee300'IKOU ( * )noKa3aHo 3Kc­
nepuMeHma/lbHoe 3Ha'leHue P I X =13/ O/IJI 232 Th /Ha­
C11IOJIIJIOJI pa6oma/. 
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1130TOllhi aKTHHHJI, o6pa3ylOll{HecJI B peaKUHH Th (rr-, xn), 

HMelOT KOpOTKHe BpeMeHa ~H3HH. llo3TOMY ,ll.RJI HX H,lJ.eH­

THcPHKaUHH MOryT fihiTh HCllORh30BaHhl H30TOflbl acTaTa, 

JIBRJIIOll{HecJI npo.n.yKTaMH pacna.n.a aKTHHHJI I puc. 2/. 

21sAc 219Ac 

100"1. 

21oFr 212 214 21') 
Fr Fr Fr 

54ceK. 3.18MWi 3.08~H. 19.3Mio1H. 34,7ceK 5MceK Q,1MI<Cet<'' 
-

100% -10C% 100"/o 44% 99% 100% 100% 

210 I 211 tl ~ ~ At At 

31.4MMH.I 1.8'loc lt63'1ocl 5 8,3'lac I 7,2-.ac. 

Puc. 2. l..leno'IKU KopomKOJICUBYIJIUX a/lb(la- paouoaKmUBHbiX 
.110ep, pacnaoaiOIJIUXCJI Ha OO/IZOJICUBYIJIUe U3omonbl acmama. 

)J.onro~HBY~l{He H30Tonhl acTaTa c A = 211 ·'205 cooT­

aeTCTBYJOT 3Ha'leHHJIM MHo~ecTaeuuocTH X =13-'-19. KaK 

BH,ll.HO H3 pUC. 3, TaKHe 3Ha'leHHJI MHO~eCTBeHHOCTH He 

HMeJOT 3HepreTH'IecKoro JanpeTa. 

C MeTO,lJ.H'IeCKOH TO'IKH 3peHHJI 3TO 06C.TOJITeRbCTBO JIB­

mleTCJI BeCbMa 6naronpHJITHbiM, TaK KaK acTaT C 6onbUIOH 

3<l><PeKTHBHOCTbiO Bbi,lJ.eRJieTCJI H3 MHUieHH pa,ll.HOXHMH'IeCKHM 

MeTOAOM. HaMu npuMeHJinCJI TepMoxpoMaTorpa.puqecKHH 

MeTO,ll.: aTOMbl acTaTa, Bbi,lJ.enHBUIHeCJI npu cropaHHH TOpHJI, 

oca~.n.anHCb ua noaepxuocTH nnaTuuoaoii nnacTHHKH, o6pa-

3YJI npe.n.enbHO TOHKHH HCTO'IHHK pa,ll.HOaKTHBHOCTH. XHMH­

'IeCKHH BbiXOA /3<l><PeKTHBHOCTb Bhi,lJ.eneHHJI H OCa~,lJ.eHHJI/ 
COCTaBnJin 10~. 
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Puc. 3. 3HepzuJI ceJI3U nocAeOHezo HeumpoHa u cyMMapHaJI 
3HepzuJI ce.113u HeumpoHoe npu nocAe6oeameAbHOM ux om­
pbiBe om .110pa. Pac'iem no rjjopMy.IZe Baut~3eKepa. 

CneKTP a- qacTHU H3MepHJICH ua noaepxuocTHo- 6apLep­
HOM Si (Au) - AeTeKTope. BpeMH Me )KAY KOHUOM o6nyqeuHH 
H uaqaJIOM H3MepeHHH /apeMR XHMH'IeCKOH npoueAYPLI H 
TpaucnopTHPOBKH/ paausnocL 1, 7 5 'i. H3 coo6pa)l(eHHR eTa­
THCTHKH paCCTORHHe Me)I(AY AeTeKTOpOM H HCTO'IHHKOM 
6LIJIO BLifipaHO AOCTa TO'IHO 6JIH3KHM, HO npH 3TOM 3Hepre­
TH'IeCKOe pa3perneHHe cneKTpOMeTpa OCTaBaJIOCL 
:s; 60 K3B/6 M3B. 

H3Mepeuue npoH3BOAHJIOCL B AHanaJoue 3HeprHH OT 
5 Ao 8 M3B H npoAOJI)I(anocL 5 <i. 
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Pe3yJILTaT HJMepeHHR npe.ncTaaneu ua puc. 4. MLI 
BHAHM ABa HHTeHCHBHLIX llHKa B ClleKTpe a-qacTHU, K0-

2ll 
TOpLie CBHAeTeJILCTBYIOT o6 o6pa3oBaHHH At B pe-
JYJILTaTe nocneAoBaTeJILHoro ABYKPaTuoro a -pacnaAa 
219 Ac. llocneAHHB Mor o6pa3oBaTLCR B peaKUHH Th+ rr­
JIHllib llpH BLIJieTe 13 HeHTpOHOB. 

215 -
llpsMoe o6pa3oaauue Fr apeaKUHH Th(rr ,2p15n) H 

215 Ra B peaKUHH Th ( TT- , p 16n) CHJILHO llOAaBJieHO BLICOKHM 
KynouoacKHM 6apLepoM RApa AJIR n~oTouoa H 6onLrnoii 3Hep­
rueii CBR3H ueiiTpouoa. llo3TOMY 2 5Fr H 215 Ra ue MoryT 
AaTL 3Ha'IHTeJILHoro BKJiaAa a o6pa3oaauue 

211 
At . 

llucno JaperHcTpHpoaaHHLIX pacnaAOB 
211 At 

N H <1>
17 

•a
13 

YG € T ~ 1,1 .10 4 /cyMMapuoe 'IHCJIO HM-

nynLcoB B ABYX nuKax/. 
llucno nHOHHLIX ocTaHOBOK N 51 • <I> 

17 
• a

1 
• t 1 "' 0,9 ·10

9 

/noKa3aHHe MOHHTOpa/. 
0Tuorneuue napuuanLuoro ceqeuHR BLIJieTa 13 ueiiTpouoa 

K nonuoMy ce'leHHIO nornomeuHR paauo: 

a
13

/a
1 

:1,2·10-5
t 1 /YG€T, 

rAe Y"' 0,1 - XHMH'IeCKHii BLIXOA, G "' 0,5 - reoMeTpuqe­
CKHB $aKTOp, ( "' 1 - 3$$eKTHBHOCTL perHCTpauHH a -qa-
CTHU, T = t- (1-e-Alt )e-A1 2 {1-e -,\t3 ) :: 1 - apeMeHHOH 
$aKTOp, t I , t 2 , t 3 - BpeMeHa 06Jiy'leHHR, OXJia)I(AeHHR H H3-
Mepeuus, A - KOHCTauTa pacnaAa 211 At . 

llonyqeuo cneAyJOmee 3KcnepuMeHTaJILHoe Juaqeuue: 

a 
13 

/at = (7 ± 2 ) • 10 - 4 
. 

)l.mt H30Tonoa 210 At , 209At , 208 At , 
207 

At yeT a-
uoaneua aepxuss rpauuua BLIXOAa, paauas 10-4 

. 

3. 05CY)[(,4EHHE 

232Th( )232-x KaK noKa3aJI 3KCnepuMeHT, B peaKUHH rr- ,xn Ac 
P(X=13) B 102 pa3 MeHLllie, qeM B peaKUHH Pb(rr- ,xn). 

3TOT $aKT CBHAeTeJILCTByeT 0 TOM, 'ITO Cy)l(eHHe pac­
npeAeJieHHR MHO)I(eCTBeHHOCTH HeiiTpOHOB B CJiyqae AeJIR­
IUHXCJl RAep, AeHCTBHTeJILHO HMeeT MeCTO. 0AHaKO llOJiyqeu­
HOe 3KCllepHMeHTaJILHOe 3Ha'leHHe AJIR 232 Tb B 10;~ pa3 
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Puc. 4. CneKmp aAb(Ja- ~acmu~ acmama, xu.Mu~ecKu ebrOeAeH­
Hozo U3 o6Ay~eHHou nuoHaMu mopueeou MUJUeHu. 
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npeublwaeT pac'leTuoe 3Ha'leuue /3/ J].lljf 238u . llocne.D.­

Hee o6CT0jfTellbCTBO, no-BH.D.HMOMY, CBjf3aHO C TeM, 'ITO 

npu O.D.HHX H Tex )Ke 3Ha'leHHjfX X, (1
8 

/11 ) J1.lljf H30TonoB 

aKTHHHjf 3Ha'IHTellbHO 60llbWe, 'leM J].lljf H30TOllOB npoTaK­
THHHjf/4/. 

ABTopbl 6naroJ].apjfT B.ll.)J,)Kenenoua, K . .H.f'poMoBa, 

C.M.llonuKauoua, B.A.XanKHHa 3a no.D..D.ep)KKY 3KcnepuMeu­

Ta. 
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