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BnopHH B.A. u np. P3 - 10733 

147 144 
Y cpenHeHHbie ce'IeHHH peaKUHH Sm(n, a) Nd 
B o6nacru 3Hepruu aeiirpoaoa SO K3B 

OnHCbiBBJOTCH nepBbJe 3KCnepuMeHTbi no onpeneneHHJO ycpenaeaaoro 
no pe3oHaHCaM ce'IeHUH peaKUHii l47 Sm(n,a) 144 Nd Ha aeiirpoaax 

c 3Heprueii nopHAKa 30 KsB, nonyqeHHbiX Ha 3neKrpocraru•IecKOM 

YCKOpUTene B peaKUUH 7 Li(p,n). J13MepeHHOe 3H8'IeHUe Ce'IeHUH, paBHOe 
(32:!:,.8)·10-30cM 2,ucnonb3YeTcH nn11 oueHKH ycpenaeaaoro no cnuaaM 

OTHOWeHHII cpenHeH a -ruupUHbl K cpenHeMy paCCTOI!HHIO Me>KAY ypOBHIIMH 
cocraaaoro Hnpa. CpaaHeHue 3Toro oraoweauH npu 3Hepruu HeiirpoHoB 
30 K36 c naHHbiMH nn11 o6nacru pa3neneHHbiX pe3oHaHcoa ( np11 3Hepruu 
HeiiTpOHOB 0-JQQ 36 U 100-200 36) YK83biBaeT Ha B03MO>KHYJO 38BUCU
MOCTb a -WUpHHbl OT 3HeprHH HeiiTpOHOB, 

Pa6ora Bhmonaeaa a lla6oparopua aeilrpoHaoii ~u3UKu OHHI1. 

llpenpHHT 061oe,llBHeHHOrO BHCTHTYT& I,llepRWI BCCJJeJlOB&RBI. ,L{y6B& 1977 

Vtyurin V.A. et al. 

Averaged Cross 
147 Sm(n, a) I•HNd 

P3 - 10733 

Sections of the Reaction 
with Neutrons at 30 keV 

First experiments on determination of the averaged 
over resonances cross section of the reaction 
147 Sm(n, a) 1HNd with the help of neutrons with energy 
about 30 keY extracted from the electrostatic generator 
in the reaction 7 Li(p,n) were described. The obtained 
c r o s s s e c t ion ( 3 2 ± 8 ) 1 o·30 c m 2 i s used to e s t i mate the 
averaged over spins ratio of the average a -width to the 
mean spacing between the levels of the compound nucleus. 
The comparison of the ratio obtained in the experiments 
witn neutrons at 30 keV with the data obtained in the 
region of separated resonances (at neutron energies 
from 0 to 100 eV and from 100 to 200 eV) indicates a pos
~Lble dependence of a -width on neutron energy. 

The investigation has been performed at the 
Neutron Physics Laboratory. 

Preprtnt of the Joint Institute for Nuclear Research. Dubna 1977 

© 1977 OtheOuHeHHWU UNCBUB.)'B AOepNWXUCCAeOOBQHUUJl.y6HG 

BeeiJeHue 

B Te'leH8e nocne,nH8X neT ua ny'IKax ueiiTpouoB 8M

nynLcHoro peaKTopa Hli P- 30 JIH<l> OHRH npooo,n8TCJI 

C8CTeMaT8'1eCKOe 83y'leH8e peaKIJ.88 (n, a) Ha pe30HaHc-

8biX ueiiTpoHaX C 3Hepr8JIM8 OT HeCKOJlbK8X 3B ,!J.O He

CKOJlbK8X 1<3B Ha JI,D.pax C 60<A < 190 /eM., Hanp.,/ 1/ /. 

TaK8e 8ccne.u.ooaH8JI ,naJOT B03MO)I(HOCTL, oo-nepBLIX, no

ny'laTL HOBbie XapaKTep8CT8K8 HeihpOHHbiX pe30HaHCOB, 

'ITO CnOC06CTByeT 6onee nOJIHOMy onHCaHHIO 8X CTpyK

TypLl, BO-BTOpbiX, npoBepJITL BbiBO,!J.bl CTaT8CT8'1eCKOH Teo

p88, KOTOpaJI n03BOJ1JieT Bb1'18CJlJITb ycpe,D.HeHHble napa

MeTpbl a - pacna.u.a B036y)I(,!J.eHHbiX COCTOJIH8H JI,D.ep. B CBJI-

38 C 3T8M U.eJiecoo6pa3HO paClll8pJITb 8 Kpyr 83ytiaeMbiX 

JI,D.ep, 8 8CDOJlb3yeMbiH ,!J.8aDa30H 3Hepr8H HeHTpOHOB. flo-
147 

cne.u.uee oco6e8uo 88Tepecuo .D.JIJI JI,D.ep Sm, nocKOJILKy 

8MeeTCJI yKa3aH8e/2/ ua B03MO)I(8oe pa3JI8'18e cpe.u.uero 

3Ha'leH8JI a -mHp8H B HHTepBaJiaX 3HeprHH HeHTpOHOB 

0-100 3B 8 100-200 3B. 
HacToJI~aJI pa6oTa nocBJI~eua 83y'leH8JO peai<U.H8 (n, a) 

B HOBOH 06JiaCT8 38epr8H HeHTPOHOB. B HeH OD8Cb1BaJOTCJI 

3KcnepuMeHTLI no a6coJIIOTHOMY onpe.u.eneH8JO ycpe,D.Heu

uoro no pe3ouaucaM ce'leH8JI peaKU.88 
147Sm (n, a) 144 Nd 

ua ueuTpouax c 3Hepr8eii nopH,D.Ka 30 K3B. TaK8e 83Me

peu8JI JIBJlJIIOTCJI CJlO)I(HOH 3KCnep8MeHTaJlbHOH 3a,na'leH. 

Bo- nepBLIX, 83- 3a MaJILix ce'leH8H peaKU.88 B K8JI03JieKTpou

BOJILTHOH o6naCTH ueo6XO,!J.8MO 8CDOJlb30BaTb ,I\OCTaTO'IHO 

8HTeHC8BHble /He MeHLWe 'leM 107
ueHTpOHOB B CeKyH,ny/ 

8CTO'IH8K8 HeHTpOHOB. Bo- BTOpbiX, 83- 3a cpaBH8TeJILHO 

60JILlll8X Ce'leH8H 3TOH peaKU.HH ,!J.Jl!l TenJIOBbiX H pe3oHaHC-

3 



HbiX HeHTpOHOB He06XO)l;HMO Ha,ll;e:>I<HO Y'IHThiBaTh BKJia)l; 

B uccne,ll;yeMoe ceqeuue OT peaKI.I,HH (n. a) Ha 3aMe)l;

JIHBWHXCH B noMeiUeHHH HeHTpOHaX. 

3KcnepuMeHm 

11CTO'IHHKOM HeHTpOHOB C 3HeprueH OKOJIO 30 K3B 

cJiy)I(HJia peaKI.I,HH 
7Li(p,n) 7 Be. ).J.nH ycKopeHHH npoTOHOB 

HCnOJih30BaJICH 3JieKTpOCTa TH'IeCKHH yCKOpHTeJib 3 ['- 5 JIH<l> 
0115111. B npe,ll;aapuTeJILHbiX 3KcnepuMeHTax no uccJie)l;o

BaHHIO peaKI.I,HH 1·!.7Sm(n, a) npuMeHHJiaCb JIHTHeBaH MH

WeHb B BH)l;e Li2CO 3. B )l;aJILHeH:weM ucnoJib3oaanacb 

cneuuaJILHaH BaKyyMHaH KaMepa, B KOTopoil 4HCTbie nu

THeBLie MHWeHH npuroTaBJIHBaJIHCb Henocpe,ll;CTBeHHO B Ka

Mepe nyTeM HanLIJieHHH MeTaJIJIH'IeCKOro JIHTHH Ha Me,ll;Hhle 

nO)l;JIO)I(KH. 3TO n03BOJIHJIO nO)l;HHTb HHTeHCHBHOCTb HeHT

pOHHOrO noToKa npuMepHo B Tpu pa3a. 

PerucTpauuH a-lJaCTHI.I, npoBO)l;HJiacb c noMOlllbiO)l;Byx-

ceKI.I,HOHHOH HOHH3al.I,HOHHOH KaMepbl C CeTKOH /:1/. WHpOKO 

npHMeHHeMOH Ha ny4Kax peaKTopa 116 p -30 )l;JIH HCCJie

)l;OBaHHH cneKTpOB a-4aCTHI.I, peaKI.I,HH (n,u) Ha pe3o

HaHCHbiX HeHTpOHaX. 06pa3l.l,bl H3 OKHCH CaMapHH, HaHe

CeHHbie Ha TOHKHe aJIIOMHHHeBbie no,ll;JIO)I(KH, ycTaHaBJIH

BaJIHCb Ha BbiCOKOBOJibTHhiH 3JieKTpO)l; KaMepbi. 

CneKTpbi BbiJieTaiOlliHX H3 o6pa3l.I,OB JapH)I(eHHbiX lJac

T Hl.l, pe rHCTpHpOBaJIHC b aMnJIHTY )l;HbiM l 000- KaHaJibHhiM 

aHaJIHJaTopoM. )J.JIH yMeHLWeHHH <t>oua ucnoJibJoaanacb cxe

Ma "aHTHnponycKaHHH", 3anupa10lllaHCH npu O)l;HOBpeMeH

HOM nOHBJieHHH B ofieHX CeKI.I,HHX KaMepbl HMnyJibCOB, 

3KBHBaJieHTHbiX no aMnJIHTy)l;e U -lJaCTHI.I,aM C 3HeprHeH 

6oJiee 3 M3B, C)l;BHr Me)l()l;y KOTOpbiMH He npeBhiWaJI 

2 MKC. TaKHM o6pa30M HCKJIIO'IanacL JHa'IHTeJILHaH lJaCTh 

$OHOBLIX HMnyJihCOB, Bbi3BaHHhiX KOCMH'IeCKHM HJJiy'leHH

eM, 3JieKTpH'IeCKHMH HaBO)l;KaMH H ,ll;pyrHMH npH'IHHaMH. 

llpHMeHeHHe TaKOH CXeMhl nOJBOJIHJIO noJiy'IHTb CTa6HJihHhiH 

BO BpeMeHH $oH, yMeHLWeHHhiH npuMepHO B TpH pa3a no 

cpaBHeHHlO CO CXeMOH, He CO,ll;ep)l(aiiJ;eH 6JIOKa "aHTHnpo

nycKaHHH". BepoHTHOCTL noTepu noneJHoro curHaJia npu 

HaWHX 3arpy3KaX 3a C'leT CJiy'laHHOrO COBna,ll;eHHH npeHe-

6pe)I(HMO Mana. 
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CeqeHHe peaKu;HH 

Myne 

147 Sm(n,a) onpe,ll;eJIHJIOCL no clJop-

Na·m 1 .m 2 a = _:__f!:__--l~----"'---
n n·OM •£ 

/1/ 

r)l;e N a- 'IHCJIO a -qacTHU, 3aperucTpuposaHHbiX B Bbl)l;e

JIHeMOM )l;Hana30He 3HeprHH cneKTpa; On - nOJIHOe 'IHCJIO 

HeHTpOHOB, nonaBWHX Ha o6pa3e1.1,; OM - 'IHCJIO aTOMOB 

147 Sm Ha 1 cM
2

o6pa3ua; c - 3tlxileKTHBHOCTL perHcTpauuu 

a - qaCTHIJ;, KOTOpaH pasHa OTHOWeHHIO 'IHCJia 'laCTHI.I,, pe

rHCTpHpyeMbiX B Bhl)l;eJIHeMOM )l;Hana30He 3HeprHH, K noJI

HOMY BbiXO)l;y a -qacTHU H3 peaKI.I,HH 147 Sm(n, a) ; m 
1

-

nonpaaKa Ha BbiXO)l; 3apH)I(eHHbiX qacTHI.I, H3 peaKUHH Ha 

npuMecHx o6pa3u;a; m 2 - nonpaaKa Ha BKJia)l; qacTHU H3 

peaKu;HH: (n, a) Ha H30Tonax caMapHH OT pacceHHHbiX 

HeHTpOHOB. 

BLinonHeHbl 'leTLipe cepuu H3MepeHHH ceqeHHH. Tunuq

HLIH cneKTp a -qacTHI.I,, BhiJieTalOIUHX H3 o6pa31.1,a TOJIIIJ;HHOH 

4,9 Mz/cM 2 ,noKa3aH Ha puc. 1. B o6nacTH )l;O wecTH)l;ecH

Toro KaHana aHaJIH3aTopa perucTpuposaJIHCL a -qacTHUhl 

oT ecTecTBeHHoro pacna)l;a 147 Sm, a )l;Hana3oHe 60-175 
KaHaJIOB BH)l;HLI a -nHKH OT H30TOnOB ypaHa, HCnOJih3yeMLie 

)l;JIH KaJIH6pOBKH cneKTpa no 3HeprHH, H BbiWe - ,!1;0 400 Ka

HaJia - a- 'laCTHI.I,hl H3 peaKIJ;HH 147 Sm(n, a) BMeCTe C 

<l>oHoBLIMH HMny JILCaMH. TaK KaK Bhi'IHCJieHHoe 3HepreTH

qecKoe pa3peweHHe a -qacTHI.I, u3-3a TOJIIUHHhl caMapue

BhiX o6pa3l.I,OB 6LIJIO He JIY'IWe 500 K3B /eM. ma6A. 1/, 

Ta6Auija 1 

Houep Ilno:::am, Tonmma, Co.neJ)llaHl'le Pa3nemeHlle ITpm!ec>: 
o6pa3ua c~ Mr 147 5_.mB Sm o Ed., liJlYrmc 
JJ3 Smz03 7 K3B 3Jl8~48HTOE 

/fJ 
fO 

I 967 4,9±o,25 ~6,4 rsrn ~ O,CI 
I 

2 624 I,I6±o,06 ~5,3 f)()(] ~ O,I 

TO )l;aJILHeHWaH o6pa60TKa cneKTpOB npH 3HeprHH BhlWe 

5 M3B npoH3BO)l;HJiacL cyMMHposaHHeM oTC'IeToB no rpyn-
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naM KaHanoB, COOTBeTCTBYIOII.\HM 3HeprHH 250 K3B. llpHMep 
TaKoii o6pa6oTKH noKa3aH Ha puc. 2. 

Nat 

150 

100 

50 

0 

30 

0 

X ox 
0 

X 
0 

~ xx xx 
o X o xxXxx 

o oX~ 
0 

8 10 12. E J.. 
Puc. 2. 3KcnepuMeH1flaAbHbre cneKmpM. x - cneKmp 3rjf/JeK· 
ma + f/JoH, o - cneKmp f/JoHa, f - t~ucmbru 3f/JfjJeK111. Ha ocJix: 
Na · 'IUCAO omct~emoe Ha UHmepeaA250 K3B, Ea - 3HepzuJI 
'IQClfiUII 6 Me2U3AeK111pOH60AblfiQX. 

PeaKUH.R 147 Sm (n, a) H3Mep.Rnach npH 3HeprHH npo-
TOHOB, npeBhlmaiOII.\eii nopor peaKUHH 7 Li (p, n) Ha 
10 K3B, B TO BpeM.R KaK ciloH H3Mep.RnC.R npH 3HeprHH npo· 
TOHOB Ha 10 K3B HH>Ke nopora. llpH 3TOM ciloH B HHTepaane 
3HeprHH a ·qacTHU OT 6 ,no 10 M3B COCTaBmm OKOno 

20 uMn./'1. B Toii >Ke o6nacTH 3Hepruii, Kor.na MHilleHh He 
6oM6ap.nupoaanach npoToHaMH, clloH 6hln npHMepHo B non
Topa pa3a MeHhWe. llpH H3MeHeHHH 3HeprHH llpOTOHOB B 
.nuana3oHe oT 12 .no 5 K3B HH>Ke nopora clloH ocTaaancJI 

llOCTO.RHHhiM, OTKy,na 6hln c,nenaH BhiBO,n 0 cna6oii 3aBHCH· 
MOCTH ciloHa OT He6onhWHX H3MeHeHHH 3HeprHH npOTOHOB. 
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IlpoBepKa B03MO)I{HOH COCTaBJI.RIOII.{eH $oHa, o6yCJIOBJieH

HOH 06JiylfeHHeM HeHTpOHaMH MaTepHaJIOB KOHCTpyK

I.J.HH, 6biJia npoBe,LJ,eHa C O,LJ,HOH H3 CeKI.J.HH KaMepbi 6e3 ca

MapHeBoro o6pa3n.a. 0Ka3anocb, 'ITO B npe,LJ,enax 3Kcnepu

MeHTaJibHbiX OlliHfiOK 3Ta COCTaBJI.RIOII.J.a.R 4JoHa He 3aMeTHa. 

PacXO)K.LJ.eHHe B HOPMHpoaKe 4JoHa no apeMeHH H qucny 

OTClfeTOB a - lfaCTHI.J. H3 H30TOnOB ypaHa 6biJIO He 60Jibllle 

lfeM 1o,1o, 'ITO xapaKTepH3oaano Ha,LJ,e)I{HYIO pa6oTy acero 

H3MepHTeJibHOrO TpaKTa. 
~ 147 s ( ) Ka)I{,LJ,a.R cepu.R H3MepeHHH celfeHH.R peaKI.J.HH m n, a 

COCTO.RJia H3 HeCKOJibKHX qepe,LJ,yiOII.{HXC.R H3MepeHHH 3<P$eK

Ta c 4JoHoM H 4JoHa. KaK npaauno, apeM.R H3MepeHH.R !Ilona 

COCTaBJI.RJIO OKOJIO nOJIOBHHbl BpeMeHH H3MepeHH.R 3<P$eKTa 

c 4JouoM. CneKTp qacTHI.J. H3 caMapueaoro o6pa3n.a Ton-
~ 49 I 2 ~ ~ II.J.HHOH , M2 CM, noJiylfeHHbiH BO BTOpOH cepHH, noKa3aH 

Ha puc. 2. B CB.R3H C TeM, 'ITO H3- Ja KyJIOHOBCKOro 6apbe

pa .R,LJ,pa BbiXO,LJ, a - lfaCTHI.J. fibiCTpO na,LJ,aeT C yMeHbllleHHeM 

HX 3HeprHH, ,LJ,JI.R TOHKOrO o6pa3n.a MO)I{HO orpaHHlfHTbC.R 

no,LJ,clfeTOM a -qacTHI.J. B ,LJ,HanaJoHe 3HepruH: npHMepuo 8-

10 M3B /eM. /I/ /, B TO BpeM.R KaK ,LJ,JI.R TOJICTOrO o6pa3I.J.a 

ueo6xo,LJ,HMO ylfHTbiBaTb pa3MbiTHe cneKTpa B o6pa3n.e. 

B uacTO.Rll.{eu pa6oTe .LJ.JI.R o6pa3n.a TOJIII.{HHOH 4,9 Mz/cM2 

nO,LJ,ClfeT a -qacTHI.J. (N a) npOH3BO,LJ,HJIC.R B ,LJ,HanaJOHe OT 

6,0 .LJ.O 10,25 M:JB, a .LJ.JI.R o6paJn.a 1,16 MZ/cM 2 - B ,LJ,Hana

Joue oT 8,25 .LJ.O 10,0 M:JB. 
4HCJIO HeHTpOHOB, 6oM6ap,LJ,HPYIOII.{HX o6pa3ei.J., onpe,LJ,e

JIHJIOCb C nOMOII.{biO noTOKOMepa - ClfeTlfHKa C lllapOBblM 

nOJIH3THJieHOBblM 3aMe,LJ,JIHTeJieM ,LJ,HaMeTpOM 12,7 CM /4/. 

CneKTp Heii:Tpouoa, BbiJieTaromux H3 JIHTHeBou MHllleHH H 

nona,LJ,aiOII.{HX ua o6pa3en., 6biJI pacClfHTaH no KHHeMaTHlfec

KHM 4JopMyJiaM ' Si H HMeJI, npHMepHO, BH,LJ, TpeyrOJibHHKa 

C BeplliHHOH OKOJIO 30 K3B H OCHOBaHHeM OT 8 ,LJ,O 70 K3B. 
KaK BH.LJ.HO H3 pa6oTbi 

161
, lfYBCTBHTeJibHOCTb noToKoMepa 

C 3aMe,LJ,JIHTeJieM ,LJ,HaMeTpOM 12,7 CM nOCTOHHHa ,LJ,JIH HeHT

pOHOB TaKHX 3HepruH:. A6coniOTHaH Kanu6poBKa qyacTau

TeJibHOCTH B 3TOM ,LJ,HanaJOHe 3HeprHH npOH3BO,LJ,HJiaCb C 

nOMOII.{biO CTaH,LJ,apTHbiX nJiyTOHHH- 6epHJIJIHeBbiX HCTOlfHHKOB 

Heii:TpOHOB u KpuaoH: JaBHCHMOCTH lfYBCTBHTeJibHOCTH noTo

KOMepa OT 3HeprHH HeHTpOHOB ,LJ,JIH lliHpOKOrO ,LJ,HanaJOHa 

3HepruH: 161. YMeHbllleHHe noToKa Heii:TpoHoB Ha o6pa3en. 
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H3- 3a pacce.RHH.R Ha aJIIOMHHHeBOH KpbllliKe HOHH3ai.J.HOHHOH 

KaMepbi onpe,LJ,eneHo TeM )l{e noToKoMepoM u xopolllo coa

nano C paClfeTHbiM 3HalfeHHeM, B KOTOpOM 4JopMa cneKTpa 

HeHTpOHOB 6biJia B3HTa KaK yKa3aHO paHbllle. 

HeJaBHCHMaH npoaepKa lfHCJia ueH:TpOHOB, nonaBlliHX 

Ha o6pa3ei.J., OCyll.{eCTBJI.RJiaCb no aKTHBHOCTH 7Be,o6pa30BaB

llleroc·a B JIHTHeaoH: MHllleHH. B npe,LJ,enax 3KcnepHMeHTaJib

HbiX OlliHfiOK o6a MeTO,LJ,a onpe,LJ,eJieHHH lfHCJia HeHTpOHOB ,LJ,a

BaJIH O,LJ,HHaKOBbiH pe3yJibTaT. 

B 3KCnepHMeHTaX HCnOJib30BaJIHCb ,LJ,Ba o6pa3I.J.a OKHCH 

caMapua, napaMeTpbi KOTOpbiX npuBe,LJ,eHbi B ma6A. 1. B nHTOH 

KOJIOHKe Ta6JIHI.J.bl npHBe,LJ,eHbl BbllfHCJieHHble 3HalfeHHH 3Hep

reTHlfeCKOrO pa3perneHHH a -qaCTHI.J.. 

3<P4leKTHBHOCTH perHCTpai.J.HH lfaCTHI.J. ,LJ,JIH OfiOHX o6pa3-

ll.OB (f), BbllfHCJieHHbie C ylfeTOM KpaeBbiX 34J4JeKTOB no 4Jop

MyJiaM ,LJ,JIH o6pa3I.J.OB KOHelfHOH TOJIII.{HHbl /7/, npHBe,LJ,eHbl B 

ma6A. 2. 
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n -"- " 645 ~~.:;.reT? " 
_ .. _ 1~. rc~'3o · 

<:te;:), (:t:;r:.:l ' I r :t~r7') ! 

I I" : 0("' 

3 -"- -"- ·1 r:r I, ~ I' ' ! 
" 11T Tr-·' V. -' • I -"- ...... 

'±£~) I ( :::~r~~ ;) i r:.:rc<t) 

4 
I 

') 4,I4.ro18 0 " J I 5 H'I :? · C 4~ : .. I ~e. rr-~1c 
( :tti%) (:t2~;) l<±r;%) ; (:tir%l, ! ( :t:J~~~) 

l J33BerneHHoe 
cnenHee30 - - - - - - - "l::.rc- · 

I I , :t"5n I l - --- --------- ~~~---------_____.!._-~- ----

PaclfeTbl no cTaTHCTHlfeCKOH Teopuu noKa3biBaiOT, 'ITO 

npu En = 30 K:JB caMapuH:-147 .LJ.OJI)KeH HMeTb uau6oJiblllee 

cpe.LJ.H ,LJ,pyrux 3JieMeHTOB celfeHHe peaKI.J.HH (n, a) B HH-
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TepBane :mepruii a -qacTHU: 6-10 M3B, TOJILKO 143 Nd Mo

:lKeT HMeTb cpaBHHMOe Ce'ieHHe. fl03TOMY MaJible npHMeCH 

.u.pyrHX 3JieMeHTOB /eM. KOJIOHKY 6 ma6A. 1/He MoryT ,!J.aTb 

CyiUeCTBeHHOrO BKJia,!J.a B H3MepBeMblH 34MlJeKT, TO eCTh 

MO:lKHO llpHHBTb, 'iTO nonpaBKa m I ==1. 

flonpaBKa Ha BKJia,!J. 'iaCTHU: H3 peaKU:HH (n, a ) OT 

pacceBHHhiX ueihpouoB (m 2) onpe.u.eneua c noMOIUhiO cne

uuanLuoro KOHTponLuoro 3KcnepuMeHTa. Houu3au;uouua11 

KaMepa c o6pa3U:OM caMapuB ycTaHaBJIHBanach cuaqana 

no.u. yrnoM o", a JaTeM no.u. yrnoM 60o-K uanpaBneuuro 

DY'iKa npOTOHOB. 3ueprHB llpOTOHOB, KaK H B OCHOBHbiX 

3KcnepuMeHTax, 6biJia Bbillle nopora peaKUHH 7 Li(p, n ) 

Ha 10 K3B. llpH 3THX yCJIOBHHX HeHTpOHhl H3 JIHTHll Bbl· 

JieTaJIH DO HanpaBJieHHIO nyqKa ITpOTOHOB B KOHyce C yr· 

JIOM paCTBOpa ±30 °H Ha o6pa3eU:, CTOlii..QHH flO.!J. yrJIOM 

60°, MOrJIH flOfla,!J.aTb TOJihKO paccel!HHble HeHTpOHbl. 113· 

MepeHHB .u.anu 3Haqeuue nonpaBKH m 2= 0,85±0,15. llpe.u.

nono:lKeuue, 'iTO npH O,!J.HHaKOBOM KOJIH'ieCTBe HeHTpOHOB, 

BhiJieTeBIUHX H3 JIHTHeBOH MHIUeHH, 'iHCJIO pacceBHHhiX HeHT • 

pouoB, nona.u.aBrnux ua o6pa3eu; B o6oux cnyqagx, o.u.uua

KOBO, 6biJIO 3KCnepHMeHTaJibHO npOBepeHO ,!J.JIB fl0)1.Ka)1.MHe

BbiX HeHTpOHOB C flOMOJ..QbiO 6opuoro C'ieT'iHKa CO C'beMHbiM 

Ka.IJ.MHeBhiM qexnoM u .U.Jill ueiiTpoHoB IUupoKoro cneKTpa 

3HeprHH • C flOMOIUbiO flOTOKOMepa C lllapOM .IJ.HaMeTpOM 

5 CM, 3aJ..QHJ..QeHHbiM OT flOTOKa npl!MbiX HeHTpOHOB Me,!J.HbiM 

U:HJIHH.!J.pOM. 0Ka3aJIOCb, 'iTO C TO'iHOCTbiO B npe.IJ.eJiaX 

10o/o OHO npaBHJibHO. 

YcnoBull H3Mepeuuii u pe3yJILTaTLI npuBe.IJ.eHLI B ma6A.2. 

06cyxoeHue pe3y/lb1tlamoe 

MaJihiH BLIXO.IJ. a -qacTHU B peaKUHH (n, a) .IJ.Jill ueiiTpo

HOB C 3Hepruei:f -30 K3B He fl03BOJIHJI 3ci>4leKTHBHO HCflOJib· 

30BaTb TOHKHe o6pa3Uhl, C TeM 'iT06hl flOJIY'iHTb XOpOIUee 

3HepreTH'iecKoe pa3peiUeuue .D.Jill a -cneKTpa. CneKTp .D.Jill 

o6pa3IJ;a TOJIIUHHOH 4,9 MZ/CM 2 npe,!J.CTaBJieH Ha puc. 3. 
3.u.ecb TPY.!J.HO Bhi,!J.eJIHTb a ·nepeXO.!J.bl Ha OT.IJ.eJILHhle KOHeq· 

Hble COCTOliHHJI B.IJ.pa 
144 Nd /eM. CTpeJIKH Ha puc. 3/. Be

pOBTHO, MO:lKHO C,!J.eJiaTb JIHlllb BbiBO.!J. 0 TOM, 'iTO CyiUeCTBeH· 
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Puc. 3. Cnelimp a - ttacmuij U3 peaKijUU 1 
t7 Sm(n, a) 1 HNd , 

no/lytteHHblU e mpembeu cepuu U3MepeHuu. Ha ocRx: N -
ttuc/lo ttacmuij Ha unmepeaA 250 K3B, Ea - :mepzuR ttactibij 
6 Me2Q3/leK111pOHBO/lb1/IQX. 

HbiH BKJia.D. )1.aiOT a • nepeXO.!J.bl B B036Y)I(.IJ.eHHbie COCTOliHHH 
IH'Nd B.IJ.pa . 

IlonHoe cpe.u.uee celfeuue peaKU:HH (n, a) no auanoruu 

c '8_' MO)I(HO BblpaJHTL lfepe3 napaMeTpb1 ueiiTpOHHhiX peJo· 

HaHCOB: 
e J 

( 
~ 2 ' g I rn • r a 

---a n, a ) -. "'2 rr i'l. 'L ·--A~ < ·-------
1 .e o 

1 
r e /2/ 

r I' .1 r, r ~ 
r.u.e: I' , a H • COOTBeTCTBeHHO HeHTpOHHaJI, aJib· 

n 
$a- H nonuaH rnupuubl peJouaucoB; D 1 - cpe.u.uee paccToB-

HHe MC)I(.LJ.Y ypoBHBMH CO CflHHOM J ; g • CTaTHCTHlfeCKHH 

$aKTOp; Y • op6HTaJibHbiH MOMeHT HeHT~OHa. 
He HMeH B03MO:lKHOCTH B HaCTOHJ..Qee BpeMH KOJIHlfCCT· 

BeHHO paCC'iHTaTb BKJia.LJ. p·ueHTpOHOB B peaKU:HiO (n, a ) 
npu 3HeprHH HeHTpOHOB 30 K3B HJ·Ja Heonpe.u.eneHHOCTH 

~ v u1 5 napaMeTpOB B3aHM0)1.eHCTBH11 p ·ueuTpOHOB C H.LJ.POM m 
/HeHTpOHHall CHJIOBall tPYHKU:Hll S l OTJIH'iaeTCH Y pa3HbiX 

aBTOpOB B 6 pa 3, a pa.u.uau;HOHHaH S y - B TpH pa3a/, Mbl 

npunucanu Bee HJMepeuuoe ceqeuue s ·HeiiTpoHaM /xoTH 

no HeKOTOpbiM ,!J.aHHbiM ou;eHKa BKJia)1.a p • HeHTpOHOB B 

a{n, a) MO)I(eT .LJ.OCTHra Tb 2511/o/. 
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TEMATHqECKHE KATEf'OPvt11 I IYBJIHKAUHM 

OB'bEJU1HEHHOf'O HHCTHTYT:\ HJ~EPHbiX 

11CCJIE~OBAHHtl 

11H)J,CKC TeMaTHKa 

}. 3KcnepHM8HT8nbH8H ~H3HK8 BhlCOKHX 3HeprHA 

2. TeopeTHqecKaH ~H3HK8 BhlCOKHX ~HeprnA 

3. 3KcnepHM8HT8HbH8H HeATpOHHHH ~H3HKR 

4. TeopeTnqecKaH ~H3HKa HH3KHX 3HeprHA 

5. MaTeMaTHKa 

6. HaepHaH cneKTpocKonnH H panHoXHMHH 

7. <f>H3HK8 T5DK8nb!X HOHOB 

8. KpHoreHHKa 

9. YcKopHTenH 

10. ABTOMaTH38UH51 o6pa6oTKH sKcnepHMeHTanbHbiX 

UBHHblX 

11. BbiqncnHTenbHaH MaTeMaTHKa H TeXHHKa 

12. XHMHH 

13. TexHHKa ~nanqecKoro sKcrrepHMeHTa 

14. HccnenoBaHHH TBepnwx Ten H •nnKocTeA 

HnepHhlMH M8TOD8MH 

15. 3KcnepHM8HT8nbH8H ~H3HK8 gnepHhlX peaKUHA 

rrpH HH3KHX 3HeprHHX 

}6. llo3HM8TpHH H ~H3HK8 38lliHThl 

17. TeopHH KouneucnpoBaHuoro cocToHHng 


