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.L\o HaCTo~~ero BpeMeH~ nonY4eH~e He~TpOHH~X H paAMa~HOHH~X 
J. C~nOB~X $YHK~H~ An~ He~TpOHOB C 60nbWHMM MOMeHTaMH /f > 0/ 

OCTaeTC~ aKTyanbHblM BOnpOCOM • .L\n~ onpenerreuaa p - H d-BOnHOBbIX 

i CHnOBblX: <t>YHK~~~ HCnOnb3YIOT-C~, B OCHOBHOM, AaHHble no H30IlHPO
BaHHblM peaouaucaa ~ no He~::rpOHHbIM ce4eHH~M, ycpeArie-HHblM no 

~ MHorHM peaoaaac an -B KHn03net<TppHBonbTHO~ 06J1aCn1 3HeprHH Re~T

:r POHOB /ycpeAHeHHblM nonHblM Ce"4-eHl1~MH ycpeAHeHHblM ce4eHHRM pa
I1 
'I Al.1allHOHRoro 3aXBaTa He~TpoHoBJ. Ho 3TH MeTOAbl He BcerAa n03BO
[ 

n~IOT llonY4111Tb B3aHMHO c ornacyoumec a pe ayns r aru • Tax , 3-Ha4eH1t1eI 
He~TpOHHO~ c~nOBO~ <t>YHK~MH SI' An~ 147Sm , no AaHH~M~ll B 6 pa3 

MeHbwe aHanor-H1.IHOrO 3Ha4eHH~ H3 pa6oTbl l 2 / -, a paAHa~HoHHo~ C~

~OBO~ '$YHK~HH SYl - B 3 pa3a. B ~enOM a HacTo~~ee BpeMR He XBa
r aer -AaHHbIX H HeAoCTaT04Ha HaAe)f(HOCTb nonY4etiHblX 3.Ha4eHH~ yxa
3aHH~X BenH4H~ An~ p~Aa ~Aep. 

nonY1.leHHble -a nOCIJeÀHee BpeMrl AaHHble no ycpeAHeHHblM ce4eHH~M 

(n, a} - peaK4HH B K3BHO~ o6nac TV! /3'·51 ripenc Ta Bn~IOT coõoã HOBbl~ 

B03MO>KHbl~ HCT04HHK .f.1H$opMallHH .An~ onpeneneuaa He~TpoHHbIX CH

nosux $YHK~H~. B Hac::roR~e~ paôore On~CbJBaIOTC~ MeToAHKa aHan~
aa AaHHb1X no (n, a J - peaxuaa -AnR onpeneneuaa Bblwey-t<a3aHHblx Be
nH4HH H nepaue peaynsra ru .,qn~ ~Aep 143 Nd H 147 Sm. 

METonHKA ~ PE3ynbTATW 

CHnOBble <t>YHt<~HJ.1 nonY4alOTCR H3 ycpeAH-eHH1:iIX Ce4eHJ.1~ (n,a) -pe
aK~HH nocpeAcTBoM pa3JlO>KeHHR 3KCnepI4Me-HTanbHO~ KpHBO~ Ha nap
llHanbHble KOMnoHeHTbl Ce'4eHH~ Ha OCHOBé HX pa3I1H4Ho!:1 3Hepren14ec
KO~ aaBHCHMOCTH OT 3HeprHlo1 He!:1::rpOHoB. AHanorH4Ho cnyuan (n, y) 
peaK4~H MO>KHO 3anHcaTb ce4e~He (n. a) -peaK~~~ An~ He!:1TpoHõB 

, C MOMeHTOM f, ycpeAHeHHoe no MHorMM pe30HaHcaM cneAYIO~J;1M:
 
!I:
 
"
I 

É 27T 2 <r~> <:r~
 I 

<a > = -- L g -- --F! n,a k 2 J J DJ <r J > . 

j.1cRonb3Y~ TepMHHbl C~t~a~K~wld"-aI"Q.:&bIPa>KeHHe MO>KHO npH-
BeCTH K BHAY ~~~~~tl~UH~~ UMC!Bryv . 
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e 277 2 r a (2f +l)Sf vf VE n .
 

<an,a > = T < O >e (2f+ l)S,f v~ v'~ + S.;;-F.
 

3AeCb HCnOnb30BaH~ 06~enpHHflT~e 0603Ha4eHHfl, B TOM 4HCne: 

<I' n > <rn > 
Se= 

Vev' En DJ ~ g J E IJ (2 ~ + 1) DJ Vev' E n 

S o _ g J<.f' J> 
y~ - y


DJ
 

2,ecnH IJ - 1\ :;:; e + -}.$ J +.J , 

{ 
1. ecna i J - II .:> e + ~ l, .·HflH e - ~ S J + LoEIJ 

o BO seex oc rans aux cnyvaax , 

2:	 g J E lJ = (2f + L) ,
 
J
 

V = 1, Vi = k 2R2 / (l + ,k2 ~ 2) ,o 

v2 = k tiR4 / ( 9 + 3 ~ 2 R 2 + k 4R4· ) 

F - $aKTOp, ycpeAHeHHR Anfl (o. a) -peaKL.4HH r KaK noxaaaao B pa
60Te 161, C OTHOCHTénbHO~ T04HOCTblO ~ 1O-4 'COBnaAae,T C $aKTO

POM Anfl (O. Y) -peaKI.4HH. 

r. <ri> 
<-~>o = I. g J a - ycpeAHeHHblC1 napaaerp (n, a) -peax-

D [ J(f) , DJ 

I.4HH - OTnH4aeTCfl OT CHnOBOC1 $YHKI.4HH Anfl a-4aCTH4 TonbKo MMomH
TeneM - npoHH~a~MOCTb~ a~4aCTHI.4/3/. 

B~pameHHe ycpeAHeHHor6 ce4eHHfl nonY4eHO C TpeMfl npeAnono

meHHflMH: 
1. KaHan Heynpyroro pacceflHHfl .3anpe~eH /HnH npeHe6pemHMo 

Man/. 
2. napaMeTp ~r /D>f He 3aBHCHT OT e H 3HeprHH HeC1TpOHOB. 
~ a oC To~HOCTblO nopflAKa 10~ 3TOT napaMeTp oAHHaKOB Anfl CnY4aeB S-, 

p- H d-He~TpOHOB /OTnH4He CBfl3aHO ~ pa3HHl.4e~ CYMMapH~X npOHH

l.4aeMOCTe~ a-4aCTHI.4, HCnYCKaeM~X H3 COCTOflHH~ ~ pa3H~MH J(f}/. 
3. ~aKTop ycpeAHeHHfl F Anfl (n, a) -peaKI.4HH, TaK me, KaK 

\11 Anfl (n .. y) -peaKI.4HH, He 3aBHCHT OT f. 

2 

... 

B 06nacTH '3Hepn1H He~TpoHoB AO COTHH KHn03neKTpoHoBonbT 
BKnaA B ceueuae (n, a) -peaK.I.4HH BHOCflT, B OCHOBHOM, S -, p
~H d-He~TpoH~. n03JOMY nonHoe ycpeAHeHHoe ce4eHHe peaKI.4HH Mom
HO 3anHcaTb KaK CYMMY 3THX naPI.4HanbHMx ce4eHH~: 

O 1 2
<an,a > = <Un,a > + <an,a > + <an,a">' 

3aAa4a	 nonyueaua He~TpoHHbIX CHnOBblX q>YHKI.4H~ CBoAHTCfl K pas 
1'1'1 

no*eHHIO 3KcnepHMeHTanbH~x nonH~X ce4eHK~ Ha TpH napQHanbH~x 

Ce4eH\IIfl, KamAoe H3 KOTOp~X KMeeT CBO~ Ha60p CMnOB~X <t>YHKI.4H~
 

/Sf H 8ye /. AHanH3 3KcnepHMeftTanbHblX AaHHblX npOH3BOAHTCfl C no

MO~blO MeTOAa HaxomAeHHR MKHHMYMax 2 H MaKCHMYMa $YHKI.4MH npaBAO

nOA06Hfl /no npotpaMMe FUMlll Ha ~BM CDE-6500 OMRM/.
 

Ao HaCTOfl~ero BpeMeHH HaKannHBanHCb axcnepaaeuranexue AaH
Hble no ycpeAHeHHblM ce4eHHflM (fi, a) -peaKI.4HH, õonsuie acer o Anfl 
flAep 143 Nd H 1478m AO 3HeprHH He~TpoHoB 144 K3B 13-51. n03TOMY 

nepBafl'non~TKa npHMeHeHHR YKa3aHHo~ MeToAHKH OTHOCHTCfl K 3THM 

flApaM. KpoMe Toro, nOCKonbKY 3KcnepHMe~iTanbHbré AaHHble no ycpen-
HeHHblM ce4eHHflM (n, a) -peaKI.4HH He 04eHb õor-aru H AaHHble 
no 8 0 H 8 y O AoCTaT04Ho HaAemHbl / 7/" TO B ~TO~ paôor e npoBOAHTCfl 

auanua Anfl nonY4eHHfl Ha60pOB CHnOBblX $YHKI.4HM nHWb Anfl P- H d 
He~TpOHOB: Si' 8 y1 H 8 2 , Sy2' Ilpaaeneuuue I? Ta6nHl.4e'01.4eHKH HC
KOM~X BenH4HH unpeAeneH~ Anfl MHHHManbHoro 3Ha4eHHfl X~ OHH H3

MeHfllOTCfl He 60nee 4eM B 1,5 pasa npM H3MeHeHHM 3Ha4eHHfl x 2 

Ha 33%. Anfl auannaa AaHHble nu ycpeAHeHHblM ce4eHHflM. (n, a) -peax
I.4HH B3flTbl H3 pa60T 13.51, a 8 0 H S.yO - li13 KOMnHnfll.4HH 171. B r aõ

nHl.4e Anfl CpaBHeHHfl TaKme npHBeAeH~ pe3ynbTáT~ APyrHx aBTópoB, 

nonyueuusre APyrHM\II MeTOAaMIIJ. 

I'aõrraua 

5Ip;po	 Canoasie HaCTOHIIJ;aH Ilpyr-ae paõo-rsi 
<PYHKlJ;HH p aõora /10 -4l /10-4 / 

/ 81 81 0,4 1, O±O,4 

143 82 0,8
Nd	 9 / 81 6Syl
 

Sy2 3
 

O 58 121 
'lJ	 81 0,1 0,1/ 1/; , 
j 

82 2	 1 ,.29±O, 28 / 11 
14.7

Srn 
2a	 14,6~9,4/11Syl 

11 1	 4,7 ±2, 2/8..y2 

. 
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PHc.l. CeqeHHe peaK~HH 

~ 143Nd(n, a) 140Ce. E - 3HeprHH 
13n.o(~	 ~ 

n 
HeHTpoHqB B K3B; an,a - CeqeHHe 

100 "-~ 

, -, \. <,

t- -] (n, a) -peaK~HH B MK6. 

6n.O(f.~0.38) 

j 
~ 

10't-	 -] 

100	 E'0 n 

PHC. 2. Ce xeaae peaxuan 10 
147Sm(n, a) 144Nd. E - aaepr-aan 
HeHTpOHOB B K3B; (J n,« - ce xe aae ~ 
(n, a) -peaKIJ;HH B MK6;, /0,38/ 
3KcnepHMeHTanbHaH TOqKa CeqeHHH 

npa E n = 0,38 K3B.	 10 100 En 

Ha pI-1C. 1 1-1 2 nOKa3aH xon -ce4eHI-1R (n, a) -peaK41-11-1 AnR RAep 
143 Nd 1-1 147Srn c Hal-1nY4WI-1MI-1 OnTI-1ManbHblMI-1 napanerpaaa , 

3AKJ)I04EH~E 

~3 nonY4eHH~X pe3ynhTaToB BI-1AHO, 4TO MccneAOBaHl-1e ycpeAHeH
H~X Ce4eHI-1~ (n, ~)-peaK~1-11-1 B npl-1H~l-1ne AaeT a03MO*HOCTb nony
41-1Tb p - 1-1 d <aonuoeue cunoaue <t>YHK~I-1I-1. K CO>KaneHI-1IO, B HacTOR
~ee apeMf1 3KCnepl-1MeHTanbHwe AaHHwe HeAoCTaT04HW KaK no KOnl-1
4ecTay 1-13MepeHH~x 3HepreTI-14eCKI-1X I-1HTepBanoB, TaK 1-1 no T04HO
CTI-1. n03TOMY 6blnl-1 onpeneneau JlI-1Wb o~eHKI-1 YKa3aHHblX nap axe r pca . 
OAHaKo cne.qyeT 3aMeTI-1Tb, 4TO e~e He 6wno 1-13MepeHI-1~ B I-1HTepBa
ne 3Heprl-11-1 He~TpoHoB OT 30 AO 140 K3B, rAe, KaK nOKa3aHO 
Ha pI-1CYHKax, a03MO>KHO nonY4eHI-1e I-1H<t>opMa~1-11-1 o BKnaAe He~TpoHoB 

c pa3Hbl'MI-1 nap~l-1anbHblMI-1 aonHaMV1. H XOTenOCb 6bl HaAeRTbcR, 4TO 
Ha OCHOBe npeAnaraeMo~ ~eTOAI-1KI-1 paCWl-1peHl-1e I-1ccneAyeMwx Al-1ana
30HOB 3Heprl-11-1 He~TpoHoB 1-1 noa~WeHl-1e T04HOCTI-1 3KCnepl-1MeHTOB 
no (n., a) -peaK~1-11-1 noaaornrr -nonyvvrr e õonee HaAe>KHble peayns r a
ru , 

B 3aKnlO4eHI-1e aaropu Bblpa>KalOT r ny60KYlO õnaronapaocr s 10.n. no
nOB~.3a nOCTOf1HHW~ I-1HTepeC K pa60Te 1-1 none3Hwe 3aMe4aHI-1R. 
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AHg~eeBCKH ID., Bo KHM TxaHh 
OnpegeneHHe HenTpoHHb~ H pagHa~HOHHb~ 
CHITOBb~ ~YHK~HH C llOMO~biD /n, a/-peaK~HH 

P3-87-742 

0nHCaHa MeTOgHKa nonyqeHHH Hef{TpOHHb~ CHITOBb~ ~YHK~HH 
H3 ycpegHeHHb~ CetieHHH /n, a/-peaK~H Ha OCHOBe pa3ITO~eHHH 
3KCnepHMeHTanbHOH KpHBOH ceqeHHH Ha BKITagbi HeHTPOHHb~ nap
~HanhHb~ BOITH. llpHMeHeHHe gaHHOH MeTOAHKH gnH Hgep 143Nd 
H 147 Sm gano npegBapHTenhHbie 3HatieHHH HX HenTpoHHb~ H pa-
gHa~HOHHbiX ~YHK~HH. 

Pa6oTa Bb!llOITHeHa B na6opaTOPHH HeHTpOHHOH ~H3HKH Ol:IJ!H. 

Coo6IUeHHe 06'be.z:tHHeHHoro HHCTHTyTa .II,D;epHbiX Hccne,llOBaHHH . .lly6Ha 1987 

llepeBog O.C.BHHorpagoBOH 

Andrzejewski Yu., Vo Kim Thanh . P3-87-742 
Determination of the Neutron and Radiative 
Strength Functions by Using (n, a) Reaction 

The method for determining the neutron strength func
tions by using averaged cross sections of the (n, a) reac
tion is described. The preliminary values of the neutron 
and radiative strength functions for 143Nd and 147Sm nuclei 
have been obtained. 

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