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8 pa6oTax 3apel.IKoro 11 JloMoHocoaa 11 - 31 6bma paaa~-tTa Teopl1.fl 
CTI1MYI111pOBaHH~X pa,Q11a1.1110HH~X nepeXO.QOB Mem,qy .fi.QBpH~MM COCTOR­
HM.f!MH, HaXO.Q.fi~11MMC.fl B cneKTpe B036ym,QBHM~ B6n~-t311 HB~TpOHHOro 
nopora. ~ornacHo13 1 np11 aMnni1Ty.Qax Hanp.flmeHHOCTM BHewHero 
3neKTp~-t4eCKoro nonA lho- 3000 8lcM M o~TI14BCKMX ~acTOTax oml1-
,qaeTCR aaMeTHOe BJJM.f!HMB nOJJ.fl Ha CB4BHM& peaKLIM11 pa,QMal.I110HHOrO 
3aXBaTa Hel:\TpOHOB fl,QpaMM. ·non.fl C TaKMMM 3Ha':;IBHM.f!MH f;~ MOl!<HO 
peaijM30BaTb s ny4Kax ~-tMnynbCH~X naaepoa. 

8oa,qe0cTBMe 'nep~MBHHoro 3neKTpM4BCKqro non.fl l3neKTpM_YecKo~ 
BOilHbll Ha CI1CTeMy 11 HB~Tp0H + .fi.QP011 , o6na,qa10~y10 HB~TpOHHbiM pe-
30HaHCOM C Op6MTaJJbHbiM MOMBHTOM HB~TpOHa fn = 1 IT. e. , p -pe-
30HaHCOMI, npO.fiBil.fiBTC.fl B o6pa30BaHMM .QBYX ,QOilOilHMTBilbH~X 11 Ca­
TBI1IlMTHbl~11 HB~TpOHHbiX pe30HaHCOB C 3HeprM.fiMM, OT I1M4ai0~11MI1C.fl 
OT 3HeprMM Eres MCXO.QHoro peaoHaHca Ha aenM4MHY ±tw, r,qe w-
4aCTOTa non.fl. 8 paMKax npM6nMmeHM~, npMH.fiT~X a/1-3/, BKna,q co­
OTBeTCTByiO~ero caTeJJJJMTHOrO pe30HaHCa B CB4BHMB pa,QMal.IMOHHOrO 
3aXBaTa HB~TpOHa ,QaHH~M .fi.QpOM MOmHO B~pa3MTb KaK 

+ ' f'n(inel) r 
a- (E ) = .JL • __________ x_____ I 1 I 

Y n k2 (E E _+ )2 r. 2 1 • n-'res+llQJ +tot 14 
3,qecb En- 3Hepri1R HB~TpOHOB, k - MX BOJJHOBOe 411CI10, f'tot - non­
Ha~ WMpMH3 11CXO.QHOrO p -pe30H3HCa M f'; - ero pa,QM3l.IMOHHa.fl WM-
PMHa. 8eni1411Ha rn(inel) - 11 HeynpyraR 11 He~Tp0HH3.fl WHPMH3' .QnR 
KoTopoR cornacHo/3/ MMeeTC.fl a~pameH~-te: ' 

( inel) e2 . .:-2 U 2 2 1 ·k2R2 1,'": i' 
f' = _,!lj!.-'::..Q._('f~) (R-R') _.±. ___ (-..!.:-{'T , 121 

n 3(hw)2 ll(u k2R2 Eras n 

r.Qe eerr = e0 Z!A - 3$QJeKT11BHbl~ ::weKTPM4ecKoR aapR.Q He~TPOHa, 
Uo - rny6MHa 3QJC!>eKTMBHoro noTeHl.IMana sHyTpM .fi.Qpa, R- pa.QMYC 

R.Qpa, R '- aMnnMTYAa noTeHL111anbHoro pacce.f!H~-t.fl s ·-HeRTpOHOB M 
f'n - HB~Tp0HH3.fl WMpi1H3 11CXOAHOrO p -pe30HaHCa,. 

803.QBRCTBI1B BHBWHero 3JlBKTpi14BCKOrO nom'l Ha CI1CTeMy 11 Hei1T­
pOH + .fi,Qp0 11

, o6na,qal01i\YIO S -pe30HaHCOM, TBOpBTI14BCKM noKa He 
aHan~-t311posanocb. MomHo, OAHaKo, om11.Q3Tb, 4TO B 3TOM cny4ae 3QJ­
cpeKT CaTennMTH~X pe30HaHCOB 6y,qeT BCilB,QCTBMB Mano~T~ nOTeH­
l.IM3IlbHOrO paCCBRHM.R p -HeRTpOHOB Cy~eCTBBHHO not~aBJJBH. 

AnR 113MepeHI1R 6bi11M Bbl6paHbl R.Qpa-MMWeHM 98Mo M 127 1. R,qpo 
" 

9~Mo MMBBT ·p -"peaoHaHC C napaMeTpaMIIt E res= 12,1 3B• M g'T'n = 1 
= 60 MK3B 141.XapaKTep raMMa-pacna.Qa 3Toro peaoHaHca lcM. 151 I 
n03B0Jl.fiBT C llOJlHO~· yaepeHHOCTbiO npMn~-tcaTb f 11 =1 3TOM~ pe30HaH- ., 
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cy. R.Qpo 
1271 MMeeT peaoHaHc c Eres = 1 0, 7 38

141
, .QJUl KOToporo, 

no HaWI1M Ol.IBHKaM, gf'n • 8 MK38. Ha cTaTMCTM4eCKMX coo6pameHMR, 
OCHOB3HH~X Ha npMMBHBHMM pacnpe,QeneHM.fl nopTepa-ToMaca/6 / ,QJl.fl 
HBHTpbHH~X WMPMH, MOmHO 3aKJ1104MTb, 4TO T3KOe HM3KOB 3Ha4eHMe 
npMHa,QJlBmMT C ,QOCTOBepHOCTbiO, paBHO~ 95%, p-pe30HaHCy. 

CyTb 3Kcnepi1MBHTa COCTORJla B non~TKe aaperi1CTpMpOBaTb yae­
I1M4BHH~R B~XOA raMMa-ny4eA B ~eaKLIMM (n,y) npM 3HeprMRX HB~T­
pOHOB B paRoHe C3TBJ1JlMTH~X pe30HaHCOB B YCJ10B11.f!X, KOr,Qa ,Q3HH~e 
.fi,Qpa o6ny4aJ111Cb 3JJBKTpM4BCKOH BOilHOH. 

Hccne.Qo~aHMR npoBO.Q11I111Cb Ha MMhynbcHOM 6~cTpOM peaKTope 
H5P-30 Jla6opaTopi1M HeRTpOHHOR QJM3MKH OHRH. PeaKTop pa6oTan co 
CpB,QHBA MO~HOCTbiO 20 K8T. nonyWMPMHa HBHTpOHHWX BCil~WBK COCTaa­
Il.f!Jla •100 MKC M 4aCTOTa MX nOBTOpeHM.fl - 4 r1.1. HaMepeHM.fl B~non­
H.fiJlMCb Ha paCCTO.fiHMM 51 ,9 M OT noaepXHOCTI1 3aMB,QJ111TBJl.fl peaKTO­
pa. 3HeprM.fl HBHTpOHOB onpe,QBJl.f!JlaCb MBTO.QOM BpeMBHI1 nponeTa. 

8 K34BCTBB MCT04HMKa 3JlBKTp~4BCKOH BOJlH~ npi1MBH.fiJlC.fl MMnynbc­
H~H naaep* Ha 6aae 11TTpi1A-aniOMMHI1BBOro rpaHaTa C HBO,Q11MOM 
(YAG: Nd 3+). 3Hepri1R KBaHTOB naaepa cocTaanRna t w = 1 , 165 38. 
Pe30H3TOp naaepa AJlMHOH 235 MM COCTO.fiJl 113 ABYX .QM3JlBKTpi14BCKMX 
aepKan c oTpal!<eHMeM 100 11 50%. HcnonbaosancR cTepmeHb rpaHaTa 
AMaMeTpoM 7 M AJJMHOA 60 MM. HaKa4Ka naaepa npoBOAMnacb naMnoA­
acn~wKoA B 3JlJJMnTI14BCKOM OTpamaTene. Jlaaep pa60T3Il B MHOrOMO,Q­
HOM pemHMe CB060,QHOH reHepal.IMM M aanycKaJJCfl CI1HXpOHHO C 11M­
nynbCHbiM peaKTOpOM. 3a,qepH<Ka BCnbTWeK naaepa OTHOCMTBilbHO HBHT­
pOHH~X BCn~weK 6~na B~6paHa paBHOH BpeMBHI1 nponeTa HeATpOHOB 
c 3Heprl1eR E 11 =Eres- 'tw. nonywMpMHa scn~weK naaepa cocTaanR­
na 105 MKc, 1-1 11x cseroBaR 3HeprM.fl 6~na pasHa 0,65 Am np11 3Hep­
rMM HaKa4KM 110 Am. 

8 CJly4ae M3MepeHMH Ha 
98

Mo npMMBHRilC.fl CTeKJl.fiHH~H o6paae~ 
B B11,Qe CTepmH.fl A113MeTpOM 6,5 MM 11 .QJlMHOH 73,9 MM C OCHOBH~M 
cocTaBOM 3Si02 x Na20, co,qepmal!l11A npi1MBCb 4, 0% /no aecy/ ec-
TeCTBBHHoro MOnM6AeHa. 06paae4 12~ cocronn M3 Kpi1CTanna KI 
AM3MeTpOM 6,45 MM M An11HOH 12,2 MM. 

Ha o6pa3el.l nepneHAMKYflRpHO K ero OCI1 na,qan ny40K HB~TpOHOB. 
ny40K naaepa npOXO,QI1fl 4epe3 06pa3el.l BAOhb OCM. raMMa-KBaHT~, 
MCnycKaeM~e o6pa3l.IOM npM aaxBaTe HBHTpOHOB, perMCTPI1POB3JlMCb 
Cl.IMHTI1flJl.Rl.IMOHHbiM .QeTeKTopoM c t<pMcTannoM Nal(Tl) paaMepoM 
~00 MM x 100 MM. AnR yMeHbweHI1.fl ¢oHa oT pacce.f!HH~X HeATpOHOB 

Mem,qy Kpi-1CTannoM Na I (Tl) 11 o6pa340M Haxo.QMJJCR cno~ Ton~MH0\1 
]0 MM 113 

6 LiF 
1 

M, KpoMe TOrO, o6pa3el.l 6biJl pacnonomeH B HeAr­
pOHOBOAe AilMHO~ 5 M, aanonHeHHOM aproHoM. JlaaepH~~ ny4oK npoxo­
AMn 4epea o6pa3el.l IlMWb nocne KamAO~ BTOpOA HeRTpOHHOR Bcn~WKM. 

* Jlaaep 6biJl pa3pa6oTaH Ha .fi,QepHO!'I 1-1 ¢H311KO-MHmeHepHOM QJaKyilb­
TeTe npamCKOrO nOI1HTBXHM4BCKOrO 11HCTI1TyTa. 
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npH ,qaHHwx napaMeTpax naaepHoro ny4Ka H o6paaQOB c T04KH 
3pBHHfl O>KH,qaeMoro 3$$BKTa 311BKTpH4BCKa~ BOJ1Ha naaepa BHYTPH 
06pa3Qa B MOMBHT MaKCHMyMa MO~HOCTH BCfl~WKH 6~na paBHOCHJlbHa 
11 3$$eKTHBHoi1" o,qHofc~~Hoii I?OJ1He c napaMeTpOM G; cieff) = 2170 Bl eM 
a cny4ae 98 Mo H G; 0e = 1890 Bl eM a cny4ae 1271. 

Or,qenbHwe co6wTMA aaperHCTPHPOB~HHwx raMMa-KaaHroa c 3Hep­
rHei1 Ey~300 K3B HaKannHBanHCb BO BHeWHeii naMATH Manoii 3~M 
B BH,qe ABYX BP\'!MeHHbiX cneKTpOB NL (t) H N 0(t), COOTBeTCTBYIO~HX 

Hei1TpOHHwM acnwwKaM c nasepHoii aonHoii ~ o6paaQe H 6ea Hee; 
no,q t a,qecb no,qpaayMeaaeTCA apeMA nponeTa aaxaaTMBWHXCH HeiiT­
poHOB. 

PesynbTaTw M3MepeHHi1 c o6paa~oM, co,qepma~MM MOnM6,qeH, no­
KaaaHbl Ha pYtcyHKe. PaaHOCTb cneKTpoa N i.(t)- N 0(t) He yKa­
awaaer Ha KaKoe-nH60 CTaTHCTM4eCKH AOCTOBepHOe npOflBJleHMe ca­
TennMTHOrO pe30HaHca. 06pa60TKa 3TMX pe3yJ1bTBTOB npMBOAMT K 
3KCnepHMeHTBJ1bHOMY 3Ha4eHHIO OTHOWeHMfl r;inel) 1r n , paBHo·· 
MY -0,006+0,048. CornacHO OQeHKe, npHae,qeHHoii a pa6ore19~ 
AnA nonA c G;cieff) = 2170 BlcM cne,qoaano 6bl omM,qaTb r~inel) lr

0
= 

= 0, 41 . npM nony4eHHH 3TOi1 BeJ1M4MHbl 6paJ1HCb CJle,qyiO~Me 3Ha4eHH.R 
napaMerpoa: R'= 7·lo-13 cM, R "'1,2·A'113 10-13 eM, r,qe A- Mac­
coaoe 4Hcno 1 M Uo= -50 M3B. 04eBMAHO, 4To npMae,qeHHoe a,qecb 
3Ha4eHMe rn(mel)lrn C BbiCOKO~ AOCTOBepHOCTbiO OTBepraeTC.R 
no.ny4eHHbiM 3KcnepHMeHTanb.HbiM peaynbTaToM. EcnH, o,qHaKo 1 npH 
OQeHKe 3$$eKTB no $OpMyne 121 B3.RTb MCXOAHWe 3Ha4eHMfl R = 
= 1,35 All3 ·10-13 cM, U0= -43,5 M3B, BbiTeKaiO~He H3 cMcTeMaTHKM 
Hei1TpOHHO-cneKTpOCKOf1H4eCKMX ,qaHHWX no WMpOKOMy Kpyry .R,qep B 
paMKax onTH4ecKoi1 Mo,qenM 141 , H 3KcnepMMeHTanbHoe aHa4eHHe R'= 
= 16, 9+0, 21· 1 o- 13 cM 141 ,qn.A 98 Mo, ror,qa cne,qoaano 6bl omH,qaTb 
r~inel) -lfn "' 0,063, 31<CnepMMeHTaJ1bHO nony4eHHOe 3Ha4eHMe 
-0,006+0,048 onpoaepraeT npaBHJlbHOCTb 3TOi1 OQeHKH CO CTaT,HC­
TH4eCKOi1 AOCTOBepHOCTbiO, paBHO~ JlHWb 92%. 

B cny4ae .R,qep 12~ peaynbrarw HacTo.R~e~ pa6orw npHaenH 
K 3KCnepHMeHTaJ1bHOMy 3Ha4eHHIO rn(inel) 1rn = -0,022:!:_0,020, 
KOTOpOe .RBJl.ReTC.R TaK>Ke f1011HOCTbiO COBMeCTMM~M C OTCYTCTBHBM 
caTennMTHwx peaoHaHcoa. B pa6oTe/4/ npMBOAHTC.R A11.R 12~ 3KCne-

. ' I 7 61 -t 3 PHMBHTanbHOe 3Ha4eHHe R = 5, +0, ·10 CM, KOTOpoe C T04-
HOCTbiO 11Y4We 4BM 0,2•1Q-l3CM COBna,qaeT C OQeHKOii, C,qenaHHO~ Ha 
ocHoBaHMM 3KcnepHMeHranbHWX 3Ha4eHH~ R' ,qn.R coce,qHHX .R,qep c 
MaccoBbiM 4McnoM a paiioHe A .. 127,. cM/41 . 6onee roro, 3Ha4eHf.1e 
R'= 15,7"1"0,61·10-13 cM xopowo cornacyeTCH c peaynbTaTOM R'= 
= 5,55· I0-:: 13 cM, nony4eHHbiM ,qn.R A=127 M3 pac4eroa no onTM4e­
cKo~ Mo,qen1-1 171. Ecn1-1 B3.RTb R'-= 5,7·10-13 cM, R=1,35·A113.1o- 13cM 
.., Uo=-43,5 M3B, ro npM Hanp.A>KeHHOCTH 3<!>$eKTHBHoro non.A &~rn 
= 1 890 Bl CM M3 Bblpa>KeHf.1.R 121 Cne,qyeT OQeHKa 3$$eKTa r~inol) 7r n 
= 0,120. 3ra 04eHKa 3Ha4f.1~enbHO npeawwaeT 3KcnepHMeHranbHoe 
3Ha4eHf.1e r (inel) I r = -0 022+0 020 

n n ' - ' • 

4 
·~ 

~ 
J 

~I 

t 
I' . 

~
ill 

'" 
J 

'll 

J: 

1'20000 

NL +No 

80000 

<10000 

0 

W, BT 

"1000 

0 

-,,,, ]--r-J 

195Mol . 
r ""T -- .....---.---, ~-,---,-,-,----,--r-.---,-,-

12,1 aB .! 98Mol 
I 

. ' 
,f ~ 

a 

1000ro.-ro-..,,.,-,.-,.,,.,-,,-,.-,.,,.,-,.-,~---, 

NL- No 

500 

0 

·500 

-1000 
400 700 1000 1300 1600 1900 

t, MKC 

p eayJibTq Tbl H3MepeftHH AJIH oopasu;a C MOJIHO,IJ;eHOM. a/ I!OJIHbll1 
BbiXOp; 'raMMa_:KBaHTOB N L (t) + N0 (t) sa Bbi"'BTOM nnaauo MeHHIOI!\el'IcH 
4JoHOBOH KOMTIOHBHTbl. o/ MrHOBBHHaH MOI!\HOCTb Jiaaepa W. B/ Paa-
HOCTb Ndt)- N0 (t) /a BHp;e rHCTorpaMMbl/, s<P¢eKT, oJKHp;aeMbiH 
cornacuo ou;eHKe,nony"'eHHOH B pa6oTe 131 /cnnowHaH KPHBaH/,H Ko­
pHp;op cTaHp;apTHbiX ¢niOKTyau;HI'I pasuocTH NL(t)- N 0(t) /a BH,o;e nyHK­
THPHbiX JIHHHH/. BenH'IHHa t - apeMH nponeTa uel'ITpOHOB; KpoMe p -
pe30HaHCa H30TOTia 98 Mo TIOKasaH H S -pesoHaHC H30TOTia 95Mo, 
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MO>KHO KOHCTaTHpOBaTb, 4TO peaynbTBTbl HaCTOHil\ei1 pa60Tbl He 
nOATBepmAa~T 3$$eKTa B03AeHCTBY1FI BHeWHeH 3neKTpH4eCKOH BOnHbl 
Ha CHCTeMy 11 Hei1TpOH + F1Ap0 11

, XOTFI 4YBCTBHTenbHOCTb Y13MepeHHH 
AOCTHrana KpY1TY14eCKOrO 3Ha4eHHFI, He06XOAY1MOro AnR Ha6n~AeHHFI 

3Toro 3$$eKTa, HnH Aame npeBbrwana ero, ecnH C4HTaTb BbiBOAbl 
TeopHH /1-3/ cnpaBeAnHB~MH. CneAyeT, OAHaKo, OTMeTHTb, 4TO 
pe3ynbTaT, OTHOCFIIl\HHCFI K M~WeHH 1271, MOmHO C4Y1TaTb npaBHnb­
~~M nHWb npH ycnoBHH, 4TO peaoHaHc 10,7 sB, AeAcTBHTenbHO, 
FIBnHeTCFI p -pe30HaHCOM. 

ABTOp~ ,C4Y1Ta~T CBOHM npYIFITH~M AOnrOM B~pa3MTb HCKpeHH~~ 
6naroAapHOCTb aKaAeMHKY AH CCCP J.1.M.<I>p.aHKY H aKaAeMHKY 4CAH 
5.KsacHny aa HHTepec K pa6oTe 1-1 nOAAepmKy. AsTop~ TaKme 
6naroAaPHT A.¢.3ape~Koro aa nnoAOTBOpH~e AHCKYCCHM, cnoco6-
CTBY~Il\He npoBeAeHH~ 3KCnepHMeHTa, Y1 R.BOnAaHa Y13 rocyAapcT­
BeHHOro HHCTHTyTa CTeKna /r. lpaAe~ Kpanose, 4CCP/ 3B Y13rOTOB­
neHHe cne~HanbHoro o6paa~a c MOnH6AeHoM. 
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Be'!Bap)K <I>. H p;p. PJ-82-224 
IlOHCIC pap;Ha~HOHHOrO 3aXBaTa HeHTPOHOB Hp;paMH, CTHMYJIHpOBaHHOrO 
3JieKTpH'IeCKHM IIOJieM JiasepHOH BO.TIHbl 

3KCIIepHHeHTaJibHO HCCJiep;OBaJIOCb B03p;enCTBHe BHeWHero rrepe­
MeHHoro 3JielCTpH'IeCKOro IIOJIH Ha CHCTeMy 11HenTpOH + Hp;po". l13Me­
peHHH rrponop;HJIHCb c Hp;paMH-MHIIIeHHMH 98Mo H 1271. CTaTHCTH'Ie­
CKH p;OCTOBepHOrO 3¢qleKTa TaKoro 803/.];eHCTBHH He 06Hapy)KeHO. 

p a6oTa DbliiOJIHeHa B Jla6opa TOpHH HeHTpOHHOH qJH3llKH Oli5Il1. 

npenpHHT 06~eAHHeHHOro HHCTHTyTa RAePH~X HCCfleAOBaHH~. Ay5Ha 1982 

Becvar F. et al. PJ-82-224 
The Search for Radiative Capture of Neutrons in Nuclei 
Stimulated by Electrical Field of Laser Wave 

The influence of external variable electrical field on the 
"neutron + nucleus" system is investigated experimentally. The 
measurements were performed with 98Mo and 1271 target-nuclei. 
No statistically reliable effect of such influence is disco­
vered. 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. 

Preprint.of the Joint lns~itute for Nuclear Research. Dubna 1982 
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