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nonoa IO.n., CanaUKRA B.H., Xyyxgaxyy f. 

YcpellHeHHOe ce'!eHHe peaKUHH 
143Nd(n, a) 14

°Ce 

B o6naCTH SHeprHfi HeHTpOHOB 30 K38 

3 - 12095 

OnncbtBaJOTCll nepBbte 3KCnepnMeHTbi ( npoaelleHHbie c noMolllbiO 

ROHH38UIIOHHOII KSMepbr) no onpelleJieHHIO ycpellHeHHOrO no pe30HSHCSM 

Ce'leHHll peaKUHH 143 Nd (n, a) 14<\:;e HS HeliTpOHSX C 3Heprneil OKOJIO 

30 K38, nony'leHHblX HS 3JieKTpOCTSTH'IeCKOM yCKOpHTeJie B peaKUHH 

'Li(p, n) 7 Be. HaMepenuoe 3HS'!eHne ce'leHHll, paauoe (20;t.3) I0-30
cM

2
, 

HCnonb3yeTCSI llJISI OUeHKR CpellHeH a -WHpHHbl, KOTOpaSI CpaBHHBSeTCSI CO 

cpeJlHefi a -wHpaaoR a peaouancaoil o6nacTn ueRTpOHOB. B npellenax 

OWH60K OnpelleJieHHll 3THX BeJJH'IHH OHH COBnSilSIOT, 3TOT BbiBOil COrnacyeTCSI! 

C BbiBOllOM CTSTHCTH'!eCKOil TeOpHH 0 nOCTOSIHCTBe a -WHpHHbl, 

Pa6oTa Bb!UonReHa B na6opaTOpHR HefiTpORROfi oi!K3RKH OHHH. 

Coo6IUeHHe 06bellRHeHHOrO HHCTHT)'T8 !lllepHbiX HCCJ1allOB8HHil. Lly6Ha 1979 

Popov Yu.P. et al. 3 - 12095 

Averaged Cross Sections of the 143
Nd (n, a) 14

°Ce 

Reaction with Neutrons at 30 keV 

First experiments on determination of the averaged 
over resonances cross section of the 143Nd(n,a) 14

°Ce reaction 
with the help of neutrons with energy of about 30 keV 
extracted from the electrostatic generator in the 7Li(p,n) 7Be 

reaction are described. The obtained cross section 
(20~)lo-30 cm2 is used to estimate an average alpha-width 
which is compared with the average alpha width in neutron 
resonance range. Their values coinside within the accu- I 
racy of determination. This is in agreement with a con
cl~sion made in statistical theory on the constancy of 
alpha width. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1979 

@ 1979 06'b811BBeBBblil BBCTB'l'yT IIII8pBbl}( BCC08110BBBBII /ly6Ba 

BBE,[fEHHE 

HacTOJI~a.ll pa6oTa npoae.D,eHa a paMKax nporpaMMLI ac

cne.D,oBaHBi peaiCUBB ( n, a) B .D.Bana3oHe 3Heprai HeiTpOHOB, 

OT TeDJIOBLIX .D.O - 100 K3B. PeaiCUBJI ( n, a) .D.O CBX 
nop npe.D,cTaBJI.IIeT co6oii Mano B3y'leHHLii KaHan pacna.D,a 

ICOMDayH.D,-COCTOJIHBH JI.D,ep - HeiiTpOHHLIX pe30HaHCOB, CBoe
o6pa3Be ICOTOporo OTMe'laJIOCL B pa6oTax7 1 , 2~' H3y'leHBe 

peaiCUBB 143Nd(n, a) paHee DpOBO.D,BJIOCL Ha pe30HaHCHLIX 

HeiiTpoHax lnocJie.D.HBe B3MepeHBJI eM. a 131 I B Ha Tenno

BLIX HeiiTpoHax IHanpBMep, a /4/ I. PacwapeHBe .D,Bana3oHa 

3HeprBH B036y)I(.JJ.eHBJI D03BOJIJieT Ha.D,eJITLCJI Ha npoaepiCy 

BLIBO.D,OB CTaTBCTB'IeCICOH TeOpBB 0 DOCTOJIHCTBe cpe.D,Hero 

3Ha'leHBJI a -WBpBHLI, a TaiOKe YTO'IHBTL 3TO 3Ha'leHBe 3a 

C'leT yaeJIB'IeHBJI 'IBCJia pe30HaHCOB, DO ICOTOpOMYDPOBO.D,B

JIOCL ycpe.D,HeHBe. 

B .D.aHHoi pa6oTe npBBO.D..IITCJI pe3yJILTaTLI B3MepeHBJI 

ce'leHBJI peaiCUBB 143Nd(n, a) 140Ce Ha HeiiTpoHax c 3He~
raeii oiCono 30 K3B, nony'laeMLix a peaiCUBB 7 Li(p, n) Be 
a6JIB3B ee nopora. 

3KCIIEPHMEHT 

MeTO.JJ.BICa npoae.D,eHHLIX a HaCTOJI~eii pa6oTe accne..JJ.OBa
HBii B OCHOBHOM ODBCaBa B npe.D,LI.D,~eii ny6JIBICaUBB/S/, DO
CBJI~eHHOi B3y'leHBIO peaiCUBB 147 Sm(n, a) . B 06JiaCTB 

3HeprBB HeiiTpOHOB 30 K3B. C DOMO~LIO .D.BYXCeiCUBOHHOH 
BOHB3aUBOHHOi ICaMepbl B3Mep.IIJICJI CDeiCTp a -qaCTBU B peaiC

UBB 143 Nd(n, a) 1 4° Ce • ITo cpaBHeHBIO c onacaHHoi B pa-
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6oTe/ 5/, KaMepa 6blna ycosepweHCTBOBaHa - npucnoco6neHa 
.IUIJI pa60Tbl C TO'Ie'IHblM HCTO'IHHKOM HeliTpOHOB. YMeH&We • 
HHe pa3MepOB KaMepbl D03BOnHnO CHH3HT& clloH B Ka)l(,nOH 
ee ceK~HH B 4 pa3a H npu6nH3HT& o6pa3~bl H3 Heo,nuMa 
K nHTHeBOH MHWeHH, 'ITO ysenH'IHnO ,nomo HeHTpOHOB H3 
MHWeHH, nona,naiOIQHX Ha o6pa3~bl, B 1,4 pa3a. 

TaK KaK Ce'leHHe HCCne,nyeMOH peaK~HH HeBenHKO, TO ,nnJI 
ysenH'IeHHJI 'IHCna perHCTpHpyeMblX a·qaCTH~ HCCne,nyeMOe 
BeiQeCTBO IHeO,nHM-1431 ITOMewanOCI> B o6e CeK~HH HOHH3a· 
~OHHOH KaMepbl H DpOH3BO~HnOCI> CyMMHpOBaHHe a - 'laCTH~ 
H3 o6eux ceK~Hii: Ia pa6oTe/ 5/ o,nHa ceK~HJI 6blna 6e3 uccne
,nyeMoro sewecTsal. ,D,n11 yMeH&WeHHJI clloHa ITaK )l(e, KaK 
H B pa6oTe/5/ I ucnon&3osanac& cxeMa, 3anupaJOwaJICJI 
npu o,nHospeMeHHOM noJIBneHHH clloHOBbiX HMnyn&cos I OT 
3neKTpH'IeCKHX HaBO,nOK H KOCMH'IeCKOrO H3ny'leHHJII B o6eHX 
ceK~HJIX KaMepbl. BepoJITHOCT& noTepu none3HblX curHanos 
npu Hawux 3arpy3Kax 3a C'leT cny'laii:Horo cosna.neHHJI npe
He6pe)I(HMO Mana I< 10-4 I. 

BblnonHeHbl TPH cepHH H3MepeHHii: ce'leHHJI peaK~HH 
143Nd (n, a) Ha .nsyx o6pa3~ax, Ka)l(,nblii: H3 KOTOpblx npe.n
CTaBnJin co6oii: aniOMHHHeByiO no,nnO)I(KY TonwHHOH 0,5 MM, 

Ha o6e CTOpOHbl KOTOpOH HaHeCeHbl CnOH lnpHMepHO O,nHHa· 
KOBOH TOniQHHbll H3 OKHCH Heo,nHMa H CBJ13YIOIQero naKa. 
IlapaMeTpbl ucnon&3osaHHblX o6pa3~0B npuse,neHbl B ma6A. 1. 

)J.nJI YCKOpeHHJI DpOTOHOB HCDOn&30BanCJI 3neKTpOCTaTH
'IeCKHH ycKopuTen& 3r-s JIH~ OHRH. Ce'leHHe peaK~HH 
l 43Nd(n, a) H3MepJinOCI> DpH 3HeprHH npOTOHOB 1891 K3B, 

npesblwaiOweii: nopor peaK~HH 7 Li (p, n) Ha 10 K3B, s To 
BpeMJI KaK clloH H3MepJinCJI DpH 3HeprHH npOTOHOB Ha 10 K3B 

HH)I(e nopora. Ilopor peaK~HH 7Li (p, n) onpe.nenJincJI c no
MOWI>IO ITOTOKOMepa-cqeT'IHKa C WapOBblM DOnH3THneHOBblM 
3aMe,nnHTeneM ,nli:aMeTpOM 12,7 CM/~ fbOH He MeHJinCJI DpH 
He6on&WHX H3MeHeHHJIX 3HeprHH DPOTOHOB, HO 6bln 3aMeTHO 
Bblwe, 'leM B cnyqae, Kor.na nHTHesaJI MHWeH& He 6oM6ap
,nuposanac& npoToHaMH. 

Ka)l(,naJI CepHJI H3MepeHHH Ce'leHHJI peaK~HH COCTOJina 
H3 HeCKOn&KHX 'lepe,nyiOIQHXCJI H3MepeHHH 3cllclleKTa C clloHOM 
H clloHa. MoHHTopuposaHHe Heii:TpoHoB, BblneTaiOIQHx H3 nu
THesoii: MHWeHH, DpH H3MepeHHH 3cllclleKTa C clloHOM npOH3BO
,nunOC& C ITOMOWI>IO Toro )l(e DOTOKOMepa. CneKTp Heii:TpOHOB, 
nona.naiOIQHX Ha o6pa3~bl, HMen, npHMepHo, su.n Tpeyton&HHKa 
C BepWHHOH OKOnO 30 K3B H OCHOBaHHeM OT 8 ,no 70 K3B. 
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CneKTp 3apJnKeHHblx qacTHU, BblneTaiOIIUIX H3 o6pa3UOB, 
nonyqeHHbiB B nepBbiX .D.BYX cepHJIX H3MepeHHB /Ha 6onee 
TOHKHX CfiOJIX/ KRK pa3HOCTL cneKTpOB 3~eKT+~OH H ~OH, 
npuae,IJ,eH ua pucyHKe. CnnowuaJI KpHBaJI ua pucyHKe - cneKTp 
a -qacTHU H3 peaKUHH 143 Nd(n, a0 ) 14°Ce, paccquTaHHhlB no 
MeTo,IJ,y MOHTe-Kapno C HCnOnb30BRHHeM npo6eroB a·qac

THU B HeO,IJ,HMe, KHCnopo,IJ,e H yrnepo,D,e /OT CBJI3YIOIUero 
naKa/ H3 pa60Tbl/7/. BH,IJ,HO, 'ITO OCHOBHOB BKna,IJ, B 3KCnepu

MeHTRfibHbiB cneKTp BHOCJIT a -qacTHUbl OT 3TOB peaKUHH, 

H.IJ.YIUeii Ha OCHOBHOe COCTOJIHHe KOHe'iHOrO JI,IJ,pa 14° Ce. 3TOT 
pe3yfibTRT Hey,IJ,HBHTeneH, nOCKOfibKY 3HeprHJI a·qacTHU npH 

nepexo,IJ,e B nepaoe Bo36y~,IJ,euuoe cocToJIHHe KOHe'iHoro JI.IJ.· 
pa - a

1 
Ha 1,6 M3B MeHLWe, 'ieM npH nepexo,IJ,e B OCHOBHOe 

cocTOJIHHe - a
9 

I eM. pucyHoK/, 'ITO npHBO.IJ.HT, cornacuo 
CTRTHCTH'ieCKOH TeOpHH, K yMeHbWeHHIO BbiXO,IJ,a a -qaCTHU 

/H3·3a yMeHbWeHHJI npOHHUaeMOCTH KynOHOBCKOrO 6apbepa/ 
noqTH Ha TPH nopJI,IJ,Ka. 

,~-----,-------r------,------· 

N 

100 ,_ 

50 

1 ··------, ~-, 

E
0

, KoB . 

E, In 
~aB 

f - _70i 
r' 30 
u~j 

i t-~~1T ~ :1 lj·7,8M• 
I J,, l. J 

7-

"'Nd 

140ce 

0 I rf ~~ 1 \ !1• • • ele • • •I I 

-50 ·- tt 
cl, cl, ol, 

144Nd 143Nd 145Nd 

6 8 

d.., 
143Nd 

10 Ec~. 

CneKIIP a - ~aCIIUI4 U3 peaK14UU 143 Nd(n, a )
140ce. Ha 

oclfx: N - ~ucAo ~ac11u14 Ha UHmepeaA 250 K3B, E - 3Hepzulf 
~aclfUI4 e M3B. a 

6 

'l 
I 

I 
I 

Ceqeuue peaKUHH 
143 Nd (n, a) 

14° Ce onpe,IJ,enJinocb no 

~opMyne N. m • m 
1 2 

a = 
n · n ·a· k 

1 2 
r,IJ,e: N - 'iHcno 3aperHcTpHpoBaHHbiX a -qacTHU; n1 - 'iHCno 
HeBTpOHOB, nonaBWHX Ha o6pa3eU; n 2 - 'iHCfiO aTOMOB Heo

,IJ,HMa-143 ua 1 cM2 cnoJI; a - qucno cnoea B KaMepe; 

k - 3~eKTHBHOCTb perHCTpaUHH a -qacTHU; m
1 

- nonpaBKa 
Ha BbiXO,IJ, 3apJI~eHHLIX 'iaCTHU H3 peaKUHB Ha npHMeCJIX 
o6pa3ua; m2 - nonpaaKa ua BKna.D. qacTHU H3 peaKuH:ii: (n, a) 

OT pacceJIHHbiX HeBTpOHOB. 
Ilo,IJ,cqeT a -qacTHU (N) npOH3BO,IJ,HfiCJI B ,IJ,Hana30He 3Hep

rHB OT 6 .IJ.O 10 M3B. 
qucno ue:ii:Tpouoa, nonaawux ua o6pa3eu ( n1 ), onpe,D,enJI

nocb no aKTHBHOCTH 7 Be, o6pa3oaaawerocJI B nHTHeao:B: 

MHWeHH. Y'iHTbiBanocb yrnoaoe pacnpe,D,eneuue ue:ii:Tpouoa, 
BblneTRIOIUHX H3 fiHTHeBOB MHWeHH, pa3Mep o6pa3Ua H ero 

nono~eHHe, a TaK~e /c nOMOIULIO noTOKOMepa·MOHHTOpa/ 
,IJ,OfiJI HeBTpOHOB, BblneTaiOIUHX H3 MHWeHH npH H3MepeHHH 
3~eKT+~OH, no OTIIOWeHHIO KO BCeM HeBTpOHaM, BLineTeB· 

WHM H3 3TOB MHWeHH. 
qHCfiO aTOMOB HeO,IJ,HMa-143 Ha 1 CM 2 (n 2) ,!J,fiJI 060HX 

o6pa3UOB /nap cnoea/ npuae,IJ,eHo B ma6A. 2. 
3~eKTHBHOCTH perHCTpaUHH 'iaCTHU (k), BLI'iHCneHHble 

no ~OpMynaM ,IJ,fiJI cnoeB KOHe'iHOB TOfilUHHLI /8/, Ta~e npH

Be,IJ,eHLI B 11a6A. 2. 
PaccMoTpHM Tenepb aenH'iHHY nonpaBKH ua BbiXO.IJ. 3apJI

~eHHLIX qacTHU H3 peaKUHB Ha npHMeCJIX o6pa3Ua ( m1 ) • 

B 11a6A. 1 npuae,IJ,eHbl ace npHMeCH B ueo,IJ,HMe-143, aenH'iHHa 

KoTopLix cocTaBnJieT 6onbwe 0,1~. Ha pucyHKe cTpenKaMH 
noKa3aHLI MaKCHManLHble 3HeprHH a •qaCTHU /nOMHMO BLI· 

neTaiOIUHX H3 peaKUHH Ha HeO,IJ,HMe-143/ H3 peaKUHB Ha 

HeO,IJ,HMe ·144 H HeO,IJ,HMe ·145. )J,nJI ,D,pyrHX H30TOnOB HeO,IJ,H• 
Ma :na 3HeprHJI eiUe MeHbWe. Ta·K KaK npHMecu paaHoMepHo 

pacnpe,D,eneHLI no o6'LeMy o6pa3ua, To cneKTP a -qacTHU 
H3 peaKUHB Ha npHMeCJIX ,!J,O~eH HMeTb, npHMepHO, ~OpMy, 
DOKa3aHHYIO Ha pucyHKe cnnOWHOB KPHBOB. C y'ieTOM 3TOrO 
BH,!J,HO, qTO ReT 3aMeTHOrO BKfia,IJ,a B cneKTp a -qacTHU OT 
,D,pyrHX H30TOnOB HeO,IJ,HMa, KpOMe HeO,IJ,HMa-143. 3TO co
rnacyeTCJI C TeM, 'iTO OTHOWeHHe npOHHUaeMOCTeB KYfiOHOB• 
CKHX 6apbepoB ,!J,fiJI U. -qacTHU B JI,D,pax, o6pa3YIQIIUIXCJI npH 
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06JJy'leHHH HeiiTpoHaMH H30TOnOB HeO~HMa-143, 144 H 145, 
cooTaeTcTaeHHo paaHo 1:10-4 : 2 10-2• 

BKJJa~ B cneKTp OT 'laCTHU H3 peaKUHH Ha ~pyrHX 3JJe· 
MeHTaX TaK:lKe He MO>KeT 6biTL CyiUeCTBeHHbiM, TaK KaK B o6-
pa3UaX npHMeCH COCTaBJJJIIOT He 6onee 0,6lfo H pacnpe~e
Jl.RIOTC.R cpe~H HeCKOJJLKHX ~eC.RTKOB 3JJeMeHTOB, HMeiOIUHX 
pa3JJH'IHble MaKCHMaJJLHLie 3HeprHH BLIJJeTaiOJUHX 'laCTHU. 
Ha86onLweu np8MeCLIO /0,05lfo/ ~pyroro 3JJeMeHTa B o6oux 
o6pa3uax 6biJJ caMap8H. XoT.R 3HeprH.R a -qacTHU 83 H3oTonoa 
caMap8.R -147 8 CaMapH.R -149 6JJ83Ka K 3Hepr88 a ·qacTHU 
83 HeO~HMa-143, HO TaK KaK np8 3HeprHH HeHTpOHOB OKOJJO 
30 K3B ce'leH8e peaKUH8 ( n, a) Ha caMapuu-147 paBHO 
acero 32 MK61 5( a Ha caMapuu-149, no HaWHM npe~aapu
TeJJLHLIM 83MepeH8.RM, MeHLWe 10 MK6, TO H CaMapHH He MOr 
~aTL CyiUeCTBeHHOrO BKJJa~a B cneKTp a -qacTHU. ll03TOMY 
MO>KHO np8H.RTL, 'ITO nonpaBKa m1 = 1. 

llonpaaKa Ha BKJJa~ qacTHU 83 peaKUHB (n,a) OT pac
ce.RHHLIX B noMeiUeHHH HeHTpOHOB ( m2 ) onpe~eJJeHa C no
MOJ.ULIO KOHTpOJJLHOrO 3KCnepHMeHTa, KOr~a HOHH3aUHOHHa.R 
KaMepa C o6pa3UOM 6LIJJa YCTaHOBJJeHa B TaKOe nOJJO>KeHHe, 
'ITO Ha Hee He MOrJJ8 nona~aTL HeHTpOHLI, Henocpe~CTBeH
HO BbiJJeTaiOIUHe H3 J18THeBOH M8WeH8. lf3MepeHH.R ~aJJH 

3Ha'leHHe nonpaBK8 m2 = 0,95±0,05. 
Y CJJOBH.R 83MepeHHi acex Tpex cep8H H nony'leHHLie pe-

3YJJLTaTLI npHBe~eHLI B 111a6A. 2. 

OliCY)J(J(EHHE PE3YJibTATOB 

H3MepeHH.R c pa3Hb1M8 o6pa3UaMH ~anu coana~aiOIUHe 

B npe~eJJaX OWH60K 3Ha'leH8.R ycpe~HeHHLIX no MHOrHM pe30· 
HaHcaM /no oueHKe, ntfHMepHo, 500 pe3oHaHcoa/ ceqeHHi 
peaKU8H 143 Nd (n, a) 14 Ce . B3aeweHHoe cpe~Hee ceqeHHe 
no 3T8M pe3yJJLTaTaM 

a(n, a)= /20±3/·10-
30 

cM
2

• 
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0TCIO,IJ.a, HCnOJIL3YJI cllopMyJiy ,IJ.JIJI ycpe,li.HeHHLIX Ce'leH8B /2/ 

83 pa60TLI/ S/, MO)((HO noJiy'I8TL BeJI8'18HY, aHanor8'1HYIO 

a - 'laCT8'1HOB C8JIOBOB cilYHKU88 

J r <ra > < a(n, a)> 
<..lL> "'!.gJ-- = l' ' 

o J J oJ 2 2 <r > e 
211 X I-n-· F 

e <re > 
rn ra < r n > < r a > 

r,IJ.e F = <-->1-----

/1/ 

- cllaKTOp ycpe,li.HeH8JI, 

r <r> 
KoTopwl y'I8TLIBaeT cllnyKTyaU88 W8P8H yposHeii. ITocKOJILKY 

,IJ.JIJI raMMa-nepexo,IJ.OB CYlllecTsyeT MHoro cTeneHel cso6o

.IU>I, pacnpe,ll.eJieH8e cllnyKTyau8ii raMMa-w8p8H 6y,IJ.eT y3K8M, 

a raMMa·W8pBHa - noCTOJIHHOB seJIB'I8HOB. qTO KacaeTCJI 

a ·WBpBHLI, TO OHa B CJiyqae 143Nd C8JILHO cllJiyKTy8pyeT, 

cornacHo pacnpe,ll.eJieHBIO llopTepa-ToMaca. O,IJ.HaKo ee a6co

JIIOTHaJI seJIB'I8Ha Mana no cpasHeH810 c ,1J.pyr8M8 W8p8HaM8, 

no3TOMY, KaK noKa3aJI8 Haws pac'leTLI, cllnyKTyau8eii a -w8-

p8H MO)I(HO npeHe6pe'IL. ,IJ;onOJIHBTeJILHaJI OWB6Ka cilaKTOpa 

ycpe,li.He88JI F s 3TOM cnyqae He 6y,IJ.eT npeswwaTL 0,1~. 
TaKBM o6pa30M, Heo6xo,IJ.8MO yqecTL TOJILKO cllnyKTyaU88 

HeiiTpOH8LIX W8p8H, 8 cllaKTop F MO)((HO onpe,ll.eJIBTL 83 

pa6oTw/9/. 
XOTJI HeO,IJ.8M HaXO,IJ.8TCJI B MaKC8MyMe HeiiTpOHHOB C8JIO· 

BOB cilYHKU8B ,IJ.JIJI S ·BOJIHLI 8 M8H8MyMe ,IJ.JIJI p ·BOJIHLI, 

npB 3Hepr88 HeiiTpOHOB 30 K3B He06XO,IJ.8MO OUeH8TL BKJia,IJ. 

B Ce'leHBe OT p ·HeiTpOHOB. K CO)I(aJieHBIO, HB B cneuaaJIL• 

HOM c6opHBKe C8JIOBLIX 4!YHKUBB ,IJ.JIJI 8- B p ·BOJIH /
1 
O/ , 

HB B HaB60Jiee nOJIHOM co6paHBB napaYeTpOB HeiiTpOHHLIX 

pe30HaHCOB/ll/ HeT ,IJ.aHHLIX 0 B3aBMO,IJ.eii:CTB88 p ·Heii:TpOHOB 

c Jl.li.POM HeO,IJ.BYa-143. TonLKO B 1977 r. noJIB8JiacL pa6oTa, 

swnonHeHHa.JI ascTpanaicKoii: rpynnoi - MycrposoM B ,ll.p/12/, 

B KOTOpOii: CO,IJ.ep)I(BTCJI 3Ha'leHBe HeiTpOHHOB CBJIOBOicilY.HK· -;j, 
UBB p - BOJIHLI (8

1 
) ,IJ.JIJI HeO,IJ.BMa- 143, paBHOe 1 ,2 • 10 • 

O,IJ.HaKo 3TOT pe3yJILTaT BL13LIBaeT HeKoTopwe co"MHeHBJI 

npB cpaBHeHBB ero C ,IJ.aHHLIM8 no-. 81 ,IJ.JIJI ,IJ.pyrBX B30TOnOB 

HeO,IJ.BMa /B COCe,IJ.HBX B30TOnOB caMap8JI/, noJiy'leHHLIMB 

KaK MycrposoM, TaK 8 KoHOHOBLIM/131.AHanB3 BYeiOJilBXCJI 

3Ha'leHBii s
1 

s o6nacT8 aTOMHLIX secos 140-150 noKa3wsa

eT, 'ITO C TO'IHOCTLIO ,IJ.O cllaKTOpa 2- 3 ,IJ.JIJI HeO,IJ.BMa- 143 MO)((HO 

B3UL 8t = 0,6·10-
4

• 
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PaJ,l8aU80HHwe c8noswe cilYHKU88 ,IJ.JIJI S- B p·Heii:TpOHOB 

(Sy 
.:1:_ 

) ' 
D 

cornacHo 83MepeH8JIM Mycrposa, Sy 
0 

= Sy 
I 

= 24 ·'10-
4

.• B 3TOM cnyqae, 8CnOJIL3YJI npe,IJ.nonolKeH8e 

CTaT8CTB'IeCKOB TeOpHB 0 He3aBBCBMOCTB cpe,IJ.HBX 3Ha'leHBii 

npase~HHLIX anLclla-wapBH (<y;(3}> = <y;(2+)> = <y; ( 4+) > )> 
nOJIY'IBW, 'ITO BKJia,IJ. p - HeBTpOHOB B <a ( n, a) > COCTaBJIJieT 

np8MepHo 50~. Tor,IJ.a: 

<a(n, a)> ::: <a ( 3-)> = 10 MK6 
s n,a 

<u(n, a)> 
p 

<a ( 2+)> +<a a ( 4+)> = 10 MK6. n,a n, 

,IJ;JIJI S ·Heii:TpOHOB OCHOBHOB BKJia,IJ. B <a ( n, a)> ,IJ.aiOT 

pe 30HaHCLI TOJILKO O,IJ.Horo cnaHa J 71 = 3- I a- nepexo,IJ. 4-.... o+ 
3anpe~eH 3aKOHOM coxpaHeHBJI 'leTHOCTB/. 

0TCIO,IJ.a, BCnOJIL3YJI BLlpalKeHBe /1/, nOJIY'IBM: 

0(3-) < an,a (3-) > 
< ra< 3-)> = /14±2/ 10-

6 3B, 
2"2~2g(3-)<-l~> .F 

<r> 

r,IJ.e 0(3-) , < rn > , < r> onpe,ll.eJieHLI no ,IJ.aHHLIM /II(fipase

,IJ.eHHa.JI OWB6Ka He Y'IBTLIBaeT B03MOlKHOB OWB6KB, CBJI3aHHOB 

C Heonpe,ll.eJieHHOCTLIO napaMeTpOB SI B Sy , KOTOpaJI MOlKeT 

,IJ.OXO,IJ.BTL ,IJ.O 40~. I 

lloJiy'leHHOe HaMB 3Ha'leHBe cpe,li.Heii aJILclla·mBp8HLI BH· 

TepeCHO CpaBHBTL C pe3yJILTaTOM B3MepeHBii: cpe,IJ.Heii a -wa

PBHLI B pe 30HaHCHOB o6JiaCT8 /En = 1-700 3B/, npBBe,IJ.eH
HLIM B pa6oTe /I4/ 

<r (3-)> = /18±10/·10-6 3B, 
a pe3. 

r,IJ.e BeJIB'IBHa OWB6K8 o6yCJIOBJieHa MaJILIM 'IBCJIOM pe30· 

HaHCO:Q, no KOTOPLIM nposo,IJ.BJIOCL ycpe,li.HeHae. Mo)I(HO oT

MeTBT•, 'ITO B HaWBX B3MepeHBJIX noJiy'leHO 3Ha'leHBe cpe,ll.

Heii a -wapBHLI, no,IJ.TBep)I(,IJ.aiOIUee pe3yJILTaTw B3MepeHaii 

c pe3oBaHCHLIMB HeiiTpoHaMB. K colKaneHHIO, ,IJ.OBOJILHO 6onL

wae OWB6KB pe3yJILTaTOB He n03BOJIJIIOT nposepBTL npe,li.CKa-

11 



3aHBe CTaTBCTBqeCKOB TeOpBB 0 llOCTOBHCTBe npBBeAeHHWX 

a ·mBpBH. 
B CBB3B C B3llO)KeHHWM npeACTaBnBeTCB HHTepeCHWM He 

TOllbKO AallbHeimee yTOqHeHBe 3HaqeHHB ceqeHBB . peaKUHB 

(n, a), HO H B3MepeHBe HenocpeACTBeHHO AllB 
143

Nd aenBqHH 
HeiTpOHHOB B paABaUBOHHOB CBllOBWX ~YHKUBB AllB p-HeHT" 

pOHOB. 

B 3aKmoqeHBe aaTopw awpa)KaiOT 6naroAapHOCTb B.A.Ap
xHnoay, Bo KBM TxaHIO, lO.M.rneAeHoBy, H.3aiAenb, 

T .C.3aapoaoi, B.E.PW)KOBY 3a noMOIUb B pa6oTe H H.B.CB· 

30BY 3a nposaneHHOe BHBMaHBe. 
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