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S U M M A R Y 

The transmission effect t =<Np-Na)/(NP+N) 
due to polarization reversing of resonance 
neutrons transmitted through the polarized 
Tb -target was measured over 20 eV - 100 keV 
energy range by the time-of-flight method at 
the Boosted of the pulsed reactor IBR-30 with 
the 40 MeV Linac. The resolution was 25 ns/m. 
Schematic drawing of the apparatus is shown 
in fig.l. 

The neutron beam was polarized (fn=55%) 
by the transmission through the dynamically 
polarized proton sample (see 4 in fig.l) 
LMN crystal (24 cm2xl.4 em) placed at 32m 
distance from the reactor. Neutron polariza
tion has been reversed every 3 min. by a new 
system of spin reversing9).The 3He/4He dilu
tion refrigeratorlO)was used for the polari
zation (fN=60%) of terbium sample (see 5 in 
fig.l) (50 x 40mm2,1.07 x 1022 nuclei/cm2). 
Neutrons transmitted through the target were 
measured with the help of the 200 1 liquid 
scintillation detectorll) (see 6 in fig.l). 
The obtained spectrum is shown in fig.2(be
low). 

The upper part of fig. 2 presents r -re
sults for resonances versus time-of-flight. 
The spins of 66 resonances up to 311 eV were 
obtained, they are given in Table l.Table 2 
contains E -results for averaged cross-sec
tions in the 2-100 keV energy range. From 
here the difference of strength functions 
(s+- s-) for two spin states J+ =2 and J- = 1 
was deduced using equation (2) and assuming 
that R+= R-. The mean value over the whole 

+ - . 
energy range <S -S >/<S>s0.05 was obtalned 
and it is the best experimental result for 
this quantity. 

Beeoeuue 

l1HTepec K 3KCnepHMeHTaM C flOn1lpH30BaHHhlMH Heihpo

HaMH H llOJIHpH30BaHHhiMH H)J.epHhlMH MHllleHHMH B 3Ha'!H

TeJihHOH CTeneHH CBH3aH C HCCJie)J.OBaHHeM CflHHOBOH 3aou

CHMOCTH Ce<teHHH B3aHMO)J.eHCTBHH HeHTpOHOB C H)J.paMH. 

B o6nacTH pe3oHaHCHhiX 3Hepruu HenTpouoo 3To KacaeTcH 

npe)I()J,e BCero onpe)J.eJieHHH CflHHOB HeHTpOHHhiX pe30HaHCOB 

H BWHCHeHHH CflHHOBOH 3aBHCHMOCTH s-BOJIHOBOH HeHTpOH

HOH cunooou <IJYHKU.HH S = ~o 1 D . TaKaH JaBHCHMOCTh cne.n.yeT 

H3 B03MO)I(HOrO cymeCTBOBaHHH CflHH- CllHHOBOrO '!JieHa V 
ss 

B OflTH<teCKOM llOTeHU.HaJie. 

0 pa3JIH'!HH 3Ha<teHHH HeHTpOHHOH CHJIOBOH <!JyHKU.HH 

S + u S _ .n.nn .n.oyx cnHHOBhiX cocTOHHHH c J = I ± 1/2 y He

KOTOphiX H)J.ep C006lLJ.aJIOCh B pH)J.e pa60T, B OCHOBHOM 

HJ CaKne /HanpuMep, 1 ' /. O.n.HaKo cTaTHCTH<teCKHH aHa

no 3, npooe.n.eHHhiH B )],y6He 
121

, noKaJan, '!TO 3KcnepuMeH

TaJihHhJe )J.aHHhie llOKa He ll03BOJIHIOT C)J.eJiaTh )J.OCTOBepHOrO 

JaKJIIO<teHHH 0 pa3JIH'!HH S+ H S_ H He npOTHBOpe<taT runo

Te3e 06 HX paBeHCTBe. 3TH BWBO)J.W 6WJIH flO)J.TBep)I()J.eHW 

Ha HOBOM 3KCnepHMeHTaJihHOM MaTepHaJie B pa6oTe ;:l/ 
)],JIH BhiHBJieHHH B03MO)I(HOrO He60JihlllOrO 3$<PeKTa Tpe6yeT

CH 3Ha'!HTeJihHO yBeJIH'!HTh '!HCJIO pe30HaHCOB C H3BeCTHhiMH 

CflHHaMH, flO KOTOphiM Bhi'!HCJIHIOTCH CHJIOBhie <IJYHKU.HH. 

BeJIH'!HHa OTHOCHTeJihHOH OlllH6KH CHJIOBOH <IJYHKU.HH, CBH3aH

HaH C orpaHH<teHHOCThiO '!HCJia pe30HaHCOB n, llpH6JIH)I(eHHO 

OllHChJBaeTCH Bhipa)l(eHHeM 0 S = yUfl: 0TCIO)J.a BH)J.HO, '!TO 

)J.JIH 06Hapy)l(eHHH pa3HOCTH (S + -S_)/ <S > npH ee BeJIH'!HHe 

~ 0,1 He06XO)J.HMO 3HaHHe CllHHOB H HeHTpOHHhiX lllHpHH He 

MeHee <teM .IJ.JIH 1000 peJouaucoo. CoBpeMeHHhiH ypooeHh 

3 



3KCITCpHMCHTaJlhHOH TCXHHKH llOKa naneK OT TaKHX Tpe6o

BaHHH. 
)l.pyraH B03MO:>KHOCTh .IJ.llH H3MCpCHHH CllHHOBOH JaBHCH-

MOCTH CHJlOBWX ~YHKUHH MO:>KCT 6WTh peaJ1H30BaHa rryTeM 

H3MepeHHH CllHHOBOH JaBHCHMOCTH ycpenHCHHOrO CCl.JCHHH B 

3KcrrepHMCHTax no rrporrycKaHHJO rronHpH30BaHHhiX HeHTPOHOB 

ttepe3 ll011HpH30BaHHYJO xnepHyJO MHWCHh. TaK KaK B o6naCTH 

ycpenHeHHH MO:>KCT conep:>KaThCH 3Hal.JHTCJlhHOC KOJlHl.JCCTBO 

pe30HaHCOB (n ):' 1000), TO 3TO ll03BOJlHCT OUCHHTh nocTaTOl.JHO 

xopowo pa3HOCTh cunoswx ~YHKUHH. TaKaH B03MO:>KHOCTh 

o6cy:>Knanach B /4/, rne 6Lmo rroKaJaHo, 'ITO nnx TOHKOH 

MHWCHH 3~CKT rrporrycKaHHH 

N ~Na I 
f '~ _..:.f~~~~.~ =-f f n --.~(<a >-<a >) 111 

N tN n N 21+1 + 
p a 

MO:>KCT 6hiTh rrpencTaBJlCH nnH S -HeHTpOHOB B BHne 

I 22-- 2 2 
(= -f fNn ---l 2rr A. y E (S -S )+4rr(R -R ) !. 121 

n 2Itl + - -+ -

3nech N H N a - oTctteThi neTeKTopa npu rrapanneJihHOH u 
p ~ ~ f 

aHTHnapannenhHOH llOJIHpH3aUHHX HCHTpOHOB H xnep; n H 

f N - nonHpH3aUHH HCHTpOHOB H xnep; n - TOJlil(HHa MHWCHH 

B .Ro/cM 2; <a-t>H <a_>- ycpenHeHHbie nonHhie HeH:TpOHHbie 

CCl.JCHHH nnH COCTOHHHH J = I+ l/2 H l- 1/2 COOTBCTCTBCHHO; 

R+ H R __ - cooTBeTCTBYIOII(He 3~~eKTHBHhie panuychi noTeH

UHaJihHOrO paCCCHHHH. 

PeaJihHaH B03MO:>KHOCTh rrocTaHOBKH 3KcnepHMeHTOB c 

rronxpu3oBaHHhiMH pe3oHaHCHhiMH HeH:TpoHaMH B wupoKOM 

HHTCpBane 3HeprHH B03HHKJ1a B pC3Y1lhTaTe pa60T B )l.y6-

HC /S/, B KOTOphiX BnepBhiC 6hma OCYil(CCTBJlCHa ll011HpH3aUHH 

pe30HaHCHWX HCHTpOHOB MCTonoM nporrycKaHHH qepe3 nu

HaMH'lCCKH ll011HpH30BaHHYIO llpOTOHHYJO MHWCHb. l1CCJienye

Mbie Hnpa npHHanJie:>KaT K o6nacTH penKHX JeMenh, rne Mo:>K

HO nocTHl.Jh 3Hal.JHTCJihHOH ll011HpH3aUHH 3a Cl.JCT CBCpX

TOHKOrO MarHHTHOrO B3aHMoneHCTBHH npH CBCpXHH3KHX 

TeMnepaTypax. 
B HacToxmee speMH oqesunHo, 'ITO crruHoBaH Jasucu-

MOCTh s - BOJlHOBOH CHJlOBOH ~YHKUHH, CCJlH OHa HMCCTCH, 

noJI:>KHa 6hiTh cna60H. )].1111 rOJibMHH, HanpHMep, H3MepeHHH 

rrpu 3HeprHHX 0,4 H 1,0 M3B c nonHpH30BaHHhiMH HeH:T-
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poHaMH H xnpaMH /6/ nanH OUCHKY CllHH- CllHHOBOrO l.JJlCHa 

V "" ;: 300 K3B. B orrTHl.JeCKOH Monenu co cTaHnapTHhiMH 

rrapaMeTpaMH rroTeHuuanos IHarrpHMep, cornacHo pacqe-

TY /1/ nnx 155Gd I 3TO seneT K 20/o-HoH: pa3HHUe JHaqe-

HHH S+ H S . llo HMCIOII(HMCH TeopeTHl.JCCKHM OUCHKaM, 
- lfi I 

CllHH- CllHHOBWH l.JJlCH Cll(C MCHhWC ' 
1 

B 3TOH CBH3H HaM rrpencTasnxeTcH, 'ITO uenhJO 3Kcrre

pHMCHTOB B o6naCTH 3HeprHH no neCHTKOB K3B non:>KHO 

6hiTh He CTOJlhKO nanhHCHWee YTOl.JHCHHC OUCHKH V ,.,,..• CKOnh

KO llOHCK B03MO:>KHhiX JlOKaJlhHhiX npOHBJlCHHH pa3J1Hl.JHH 

~ H S__ H llpHMOC orrpeneneHHC CnHHOB H301IHpOBaHHblX 

yposueH:. B naHHOH pa6oTe Mhi npusonHM peJynhTaTbi HJMe

peH»H cnHHOB HCHTPOHHhiX pe30HaHCOB c 3HeprueH: no 

310 3B H CnHHOBOH JaBHCHMOCTH ycpenHeHHOrO nOJIHOrO 
I '>'J 

cetteHHH nnx · Th, o HecTaTHCTH'lCCKHX 3~$eKTax B 

CBOHCTBaX KOMnayun-coCTOHHHH KOTOporo C006Il(aJIOCb B 

pa6oTe 17/. 

3KcnepuMeHm 

llponycKauue noJIHpH3oBaHHhiX ueuTpOHOB ttepe3 noJIH

pu3oBauuyro MHWCHb Tep6HH H3MCpHJIOCb MCTOnOM BPCMCHH 

npOJICTa Ha HMnyJibCHOM peaKTOpe J11) p- 30 B pe:>KHMC 

pa60Tbl COBMCCTHO C yCKOpHTCJICM 3JlCKTpOHOBJlY3-40/Ili. 

)l.JIH ynyttWCHHH 3HepreTH'lCCKOrO pa3pCWCHHH pa3MHO:>Ke

HHC HCHTpOHOB 6biJIO CHH:>KCHO B nsa pa3a OTHOCHTCJlbHO 

o6bittnoro u cocTaBJIHJIO 100. PaJpeweHue cneKTpoMeTpa 

ua npoJieTHOH 6aJe 116 M paBHHJIOCh 25 HC/M. CxeMa 

pacrroJio:>KenuH 3KcnepuMeHTaJihHoro o6opynosaHHH noKa

JaHa na puc. 1. fiwna ucrroJib30BaHa peKOHCTpyuposauuax 

ycTanosKa n1111 rronxpuJauuu ueH:Tpouos, onuchmaeMaH rron-
'J! 

po6HO B . B COCTaB ycTaHOBKH BXOnHJIH: 

1. flOJIHpH30BaHHaH rrpOTOHHaH MHWCHh C MOHOKpH

cTannoM nsoH:Horo naHTaH- Maruuesoro HHTpa Ta I JlMHI 

pa60l.JCH llJlOil(a.IJ.hlO 25 CM
2 

H TOJlll(HHOH 14 MM. I1onHpH3aUHH 

rrpOTOHOB OCYil(CCTBJlHJiaCh MCTOnOM "conun-3~CKTa" rrpH 

TeMrrepaType 1 K B MarHHTHOM none 19,7 K3. l1Menach 

npucywaH 3TOMY MCTony B03MO:>KHOCTh MenJieHHOrO H3-

MCHCHHH 3HaKa ll011HpH3aUHH. I1onHpH3aTOp o6eCITC'IHJl, co-
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rJiaCHO HaiiiHM H3MepeHHRM, CTeneHL nOJIRpH3ai.J;HH HeiiTpOH

HOrO ny'-IKa, paBHYIO l55±2lo/o. 

2. CHCTeMa fiLICTporo peaepca HanpaBJieHHR DOJIRpH-

3ai.J;HH Heii:TpOHHoro ny'-IKa co 100o/o-Hoii 34KtleKTHBHOCTLIO 

nepeaopoTa He3aBHCHMO OT 3HeprHH HeHTpOHOB. 3TO ~o

CTHraJIOCh nOBOpOTOM Ha 180° MarHHTa BMeCTe C KpHO

CTa TOM H MHIIIeHLIO JIM H. 

)l;JU nOJIRpH3aUHH R~epHOH MHIIIeHH fiLIJI npuMeHeH KpHO

CTaT C paCTBOpeHHeM 3 He B ~He /IO~ MHIIIeHLIO CJIY)I(HJIH 

CJIO)I(eHHLie BMeCTe IIIeCTh DJiaCTHHOK MeTaJIJIH'-IeCKOrO Tep

fiHR pa3MepaMH 50 X 40 MM 2, CYMMapHOH TOJIU\HHOH 

1,07.1022 JIO/CM 2 , pacnonaraBIIIHeCR B HH3KOTeMnepaTyp

HOM KOHTeiiHepe KpHOCTaTa Me~y nOJIIOCaMH 3JieKTpOMar

HHTa. BLICOKOe 3Ha'-leHHe BHyTpeHHero MarHHTHOrO nOJIR 

B TepfiHH IH = 3.10
6 31, 60JILIIIOH MarHHTHLIH MOMeHT R~pa 

(Ill =2/lw, 1=3/2) H CBepXHH3KaH TeMnepaTypaiT.: 

= 30 Mil!) ofiecne'-IHBaJIH DO'-ITH 100-npoi.J;eHTHYIO nOJIHpH3a

UHIO B MarHHTHLIX ~oMeHax. O~HaKo H3- 3a MarHHTHoii 

)l(eCTKOCTH TepfiHR cpe~Hee no o6pa3UY 3Hal.feHHe noJIRpH-

3ai.J;HH OKa3aJIOCh paBHLIM l60±310fo. 

2 3 5 2 

11111 3 2M =3M -..85M 

Puc. 1. CxeMa 3KcnepuMeHma. 1 - peaKmop, 2 - HeumpoHo
aoObl, 3 - K0/1/IUMQMOpbl, 4 - nO/IJipU306QHHQJI npomOHHQJI 
MUUl€Hb, 5 - no/IJIPU306QHHQJI JIOepHaJI MUUl€Hb, 6- <)emeKmOp 
HeumpoHoa. 
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CeKUHOHHpoaaHHLiii 200- JIHTPOBLiii )I(H~KOCTHLiii cuuH

THJIJIRUHOHHLIH ~eTeKTop/ II/, pafioTaBIIIHH ~JJR yMeHLilleHHR 

lj:loHa B pe)I(HMe COBna~eHHH, perHCTpHpOBaJJ HeHTpOHLI 

C 3<txl>eKTHBHOCTLIO ·~ 30o/o. )l;JJR perHCTpai.J;HH BpeMeHHLIX 

cneKTpOB H ynpaBJJeHHR 3KCne~HMeHTOM HCnOJJh30BaJJaCL 

CHCTeMa Ha OCHOBe MaJIOH 3BM 12/ . 

llpoue~ypa H3MepeHuii fiLIJJa cne~yiOmeii: 
B Te'-leHHe 24 l.faCOB npu nOJJO)I(HTeJJLHOH noJJHpH3aUHH 

npoTOHOB aenocL nooqepe~Hoe HaKonneHue cneKTpoB N u 

N v v p v 

a ~JlH napaJJJJeJJLHOH H aHTHnapaJJJJeJJLHOH nQJJHpH3aUHH 

HeHTpOHHOrO ny'-IKa H R~epHOH MHIIIeHH. l..Jepe~OBaHHe npOH3-

BO,IJ,HJJOCL Ka)I(~Lie Tpu MHHYTLI no curHany 3BM cucTeMoii 

6bJCTporo peaepca nonspu3auuu HeiiTpOHHoro ny'-IKa. 3aTeM 

npOTOHHaR MHIIICHb nepeBO~HJlaCb B COCTOHHHC C OTpHI.J;a

TCJlbHOH nOJJHpH3ai.J;HCH, H 24 '-laca npOBO~HJlHCb aHaJJOrHYHbiC 

H3MCPCHHH. CneKTpbl, HaKODJICHHblC B Ka)I(~OM CYTOYHOM 

UHKJJe, 3anHCbiBaJJHCb Ha MarHHTHYIO JJCHTY 3BM 1>3CM -4 

~JJ» ~aJJbHeiiiiieii o6pa6oTKH. Bcero 6LIJJO npoae~eHo no 5 

CYTOYHLIX UHKJJOB H3MepeHHH ~JlH llOJJO)I(HTCJlbHOH H OTpu

I.J;aTCJlbHOH nonspu3auuu npoTOHOB. H3MeHeHue 3HaKa npo

TOHHOH nonspu3auuu fihiJJO Heo6xo~uMo ~JJ» ycTpaHeHH» 

annapaTypHOH acHMMCTpHH, CBH3aHHOH C DOBOpOTOM Mar

HHTa llpOTOHHOH MHIIICHH. 

Ha puc. 2 u 3 npuae~eHbi yqacTKH cneKTpoo a o6nacTu 

pa3pCUJCHHblX pe30HaHCOB H B ycpe~HCHHOH ofiJJaCTH. 

Bo BpeMH H3MepeHHH B DY'-IKC DOCTOHHHO HaXO~HJlCH 
fiopHblH lj:JHJlbTp ~JlH YMCHblliCHHR lj:loHa OT PCUHKJlHYHbiX 

HeiiTpoHoB. <l>oH H3Mepsncs c noMOJUhiO pe3oHaHCHLIX lj:lunb

poa Mn I E0 = 320 3BI H Na I Eo = 2,85 K3BI. <l>oH 

cocTaBJJHJJ -::. 300fo npu 20 3B, 120fo npu 320 3B, 70fo npu 

2,85 K3B H YMCHblllaJJCH ~aJJee C pOCTOM 3HeprHH. 

06pa6omKa 3KcnepuMeHmaAbHbiX OaHHbiX 
U pe3y/lbMQMbl 

B o6nacTu 3Hepruu HeiiTpOHOB 20-310 3B pa3pellleHHe 

fihlJlO ~OCT a TO'-IHbiM ~JlH Bhi,IJ,CJJCHHH 34KtJeKTa nponycKaHHR 

( B fiOJJblliHHCTBC pe30HaHCOB. 06pafiOTKa fihiJla BLIDOJJHeHa 

Ha 3BM li3CM-4 no CTaH~apTHbiM nporpaMMaM CHCTeMLI 
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E 

0,10 

0,05 

0 

-0.05 

-0,10 

N 

6000 

4000 ,_ 

2000 

Tb 

J .. 1 

\ 

I 

~\~~~ tN·~;~~~~ ,)\ I l .0 
o" o'b '4 

g 0
: ,,;,

0
0 I 

:-~~ •.•. j ' 

J=2 
I 

1~1 I I I I I I 
311 272 241 2'lS 199 177 167 138 

I I I I I I I I I 
300 281 251 232 201 18'5 169 152 141 126 

I u I 
ffi.l6 10&.9 

1 11lr 

I 
I 1&&,4 I 

(II 77,9 
I l I I I I I I I 

305 28\ 268 23/o 218 191 172 155 143 119 111,8 
I<JS.!!> j!O·l 

97,5 g(),7 711.9 

500 

I 

Cu 

500 700 

~vr~\r 
800 900 t 

I 

I 

Puc. 2. 3KcnepuMeHma/lbHbze oaHHble O/IJI pe3oHaHcHoii o6-
Aacmu 3Hepzuii. BHU3Y - annapamypHblii cneKmp omc'lemo6 
oemeKmopa N a ' no/ly'leHHbiU 3Q 20 'lQC06 npu wupuHe 
KaHa/la aHa/lu3amopa I t - HoMep KaHaAa/ 1 MKC. l.{u¢pbl 
Hao pe3oHaHcaMu yKa3bl6a10m ux 3Hepzwo 6 3/leKmpoH- 60/lb

max. B6epxy - 3¢¢eKm nponycKaHUJI € 6 3Q6UCUMocmu om Ho
M epa KaHa/la aHa/lu3amopa. 

8 

' I 

·I 

3·10
6

' 

N 

2·10
6 

I v ~ \ 
x/'s 

1·106 

5 15 25 35 45 55 65 t 

Puc. 3. AnnapamypHbiU cneKmp 6 ycpeoHeHHoii o6Aacmu 
3Hepzuii. N., - 'lUC/IO omc'lemo6 oemeKmopa 3a 30 'l npu 
aHmunapa/1/le/lbHOii opueHmaijuu cnuHo6 HeiimpoH06 u Jfoep, 
t - HOMep KQHQ/IQ QHQ/IU3amopa WUpUHOU 2,5 MKC. Pe3o
HQHCHQJI cmpyKmypa 6bi36QHQ KOHCmpyKijUOHHbiMU Mamepua
/IQMU Kpuocmamo6. l.{u¢pbl 66epxy - 3Hepzu.JI 6 K3B. 

ll0<1>11 C HCIIOilb30BaHHeM OCUHnnorpa$a CO CBeTOBhiM Kapau

,nalllOM /l 3 /. B uee BXOAHilH CYMMHpOBaHHe OAHOTHIIHbiX 

H3MepeHHi, BWqHTaHHe $oHa, COCTaBneHHe pa3HOCTei H 

cyMM NP H N., H orrpe,neneHHe rroKauanhuoro 3$$eKTa npo

rrycKaHHH f • 3uaqeHHH f. nonyqeHHhie B HHTepBane 3HeprHi 

77+ 310 3B, noKa3aHhi ua puc. 2. 3uaK 3$$eKTa uenocpe,n

CTBeHHO onpe,nenHeT CIIHH pe30HaHCa. 11H$OpMaUHH 0 CIIHHaX 

co6paua B ma6A. 1. Cro.na )f{e BKnrotieHhi ,naHHhie o cnHuax 

pe30HaHCOB HH)f{e 20 3B H3 Halllero npe,nBapHTenhHOrO 

coo6meuHH /14~ Bocrronh30BaBlllHCh 3HaqeHHHMH gIn , nony

qeHHWMH B JIH<l> nyTeM H3MepeHHH rrporrycKaHHH C BhiCOKHM 

pa3pellleHHeM, Mbl IIOCTpOHnH HapaCTaiOlll,He cyMMhl IIpHBe

,neHHhlX HeiTpOHHhlX lllHpHH ,nnH Ka)f{_nOrO CIIHHOBOrO COCTOH
HHH, IIOKa3aHHble Ha puc. 4. 
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Tae5mma I 

Cmum pe30H8HCOB -fS9 Tt 

3HeprHSI : Cmm : 3HeprHSI : Cmm : 3HeprHSI 
1 

: Crnm 
__..28 : : aB : : aB 

3,34 2 88,4 2 20I 2 
4,98 I 90,3 I 210 (I) 

II,I 2 90,7 ( 2) 2I6 (I) 
I4,4 2 95,5 I 218 2 
21,2 I 97,5 I 225 2 
24,6 2 IU8,9 2 232 I 
27,6 2 III,8 2 234 2 
33,9 I II3,6 I 238 I 
40,7 I II5,6 2 24I 2 
43,7 2 II9 2 25I 2 
46,1 2 I28 I 254 2 
50,6 2 I38 I 2G2 (2) 
5!,6 I I4I 2 263 (I) 
54,0 2 143 I 268 2 
57,4 I I 52 I 272 2 
58,7 2 I 55 2 28I I 
65,0 2 I67 I 284 I 
66,8 I I69 I 289 I 
73,8 2 I72 2 300 2 
76,7 I I77 2 305 2 
77,9 2 I85 I 3II 2 
78,9 2 I97 2 

I99 I 

ITpHMe~aHEe: B cKoe5Kax rrpHBe~eHU rrpenrroqrHTenbHue 3Ha~e~SI 
cmmoB ~nil cna6ux H nnoxo paapemeHHHX pe3oHaHcoB. 
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Puc. 4. 3uepzemu<~ecKa.R 3aeucuMOCTilb uapacmwo~ux cyMM 
npueeoeHHbiX ueiimpoHHbiX wupuu O/I.R pe3ouaucoe mep6u.R 
CO CnUHOM J /1110/ICl/lQJI /IUHU.R/ U 2 /lllOHKQJI /IUHU.R/. 

H3MepeHHH B pe3oHaHcHoi o6nacTH 6wnu ucnonb30Ba

Hbi TBK>Ke )J.nH nony'leHHH BenH'IHHbl llOnHpH3BU.HH H)J.epHOi 

MHUieHH, KOTOpaH CBH3BHB C :Jd><PeKTOM nponyCKBHHH B pe3o

HBHCBX. Cpe)J.Hee 3HB'IeHHe fN, HBi)J.eHHOe no 10 pe3o

HBHCBM Tb B o6naCTH 20-60 :JB, COCTBBHnO f N =/60±3/CJ/o. 

06naCTb ycpe)J.HeHHOrO Ce'leHHH B )J.BHHOM 3KCnepHMeHTe 

ne)f(ana B HHTepBane 3Hepruu HeiTpOHOB 2-:-100 K:JB. 
Pe30HBHCHBH CTPYKTypa, KOTopaH BH)J.HB HB puc. 2, He 

CBH3BHB C Tep6HeM, a o6ycnoBneHa KOHCTPYKU.HOHHbiMH 

MBTepuanaMH /Me)J.b, BniOMHHHi/, HBXO)J.HBUIHMHCH B llY'IKe. 

ManaH BenH'IHHa H3MepHeMoro :Jd><PeKTa nponycKaHHH 

B o6nacTH ycpeJJ.HeHHoro ce'leHHH noTpe6oBana y'leTa an

napaTypHoi BCHMMeTpHH, 3BKniO'IBBUieiCH B TOM, 'ITO npu 

llOBOpOTe MBrHHTB HJ-38 H3MeHeHHH reoMeTpHH B03HHKan 
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HC 6onhlllOH annapa TypHhiH 31}x1>CKT Fan . Ilo- BH.IJ.HMOMY, OH 

o6ycnoBncH HCO.IJ.HOPO.IJ.HOCThlO llY'IKa H npOTOHHOH MHlllCHH. 

KouTponhHhiC 3KCllCpHMCHThl llOKa3anH, 'ITO 3Ha'ICHHC (an 

3aBuceno OT nono:>KCHHR KonnHMaTopa, cllopMupyiOmero ny'loK 

HCHTpOHOB, H llpH era OllTHManhHOM llOllO:>KCHHH COCTaBnR

no - 0,10/o npu E " 10 K:JB, yBenH'IHBaRCh .IJ.O 10/o npu 

20 :JB. 

TaKHM o6pa3oM, H3MepHCMhiH 31}x1>eKT nponycKaHHJI CCTh 

• • H , r.II.C t, KaK H paHhiUC, o6o3uaqaeT HCKOMhiH 11'1\1 an 

cnHHOBhiH 3$$CKT. )l.nJI pa3.IJ.CllhHOrO OllpC.IJ.CllCHHJI Ka:>K.IJ.Oro 

H3 KOMnOHCHTOB 6binH HCnOnh30BaHbi H3MCpCHHJI C nono

:>KHTCllhHOH H OTpHUaTCllhHOH nonHpH3aUHCH npOTOHHOH MH

lllCHH, KOTOphlC 'ICpC.IJ.OBanHCh qepe3 CYTKH, KaK 3TO 6hlnO 

onucauo BhilllC. H3Meueuue 3HaKa npoTouuou nonHpH3aUHH 

npHBO.ll.HT K H3MCHCHHIO 3HaKa annapaTypuoro 31}x1>CKTa, CCllH 

CnHHOBhiH 3$$CKT no-npc:>KHCMY onpC.IJ.CllCH, KaK B Bhlpa

:>KCHHH I 1/. 0TCIO.IJ.a nerKo uaHTH Ka:>K.IJ.Oe H3 3Haqeuuu 

H f nn 

8CH H3yqaeMaJI o6naCTh ycpC.IJ.HCHHOrO CCYCHHR 6blna 

pa36HTa Ha HHTepBallhl no 3 7 5 K:JB MC:>K.IJ.Y 2 H 23 K:JB, 

a Bhlllle 6hJn Bhi.IJ.CJlCH O.IJ.HH HHTCpBan 23 'I 00 K :JB. Ilony

'ICHHhiC .IJ.IlH Ka:>K.IJ.OrO HHTCpBana 3HaYCHHH f H fan npHBC.IJ.CHhl 

B ma6/l. 2. 0lllH6KH paCCYHTaHhl Ha OCHOBaHHH CTaTHCTHKH 

'IHCna OTC'ICTOB B Ka:>K.IJ.OM HHTCpBane. Pa3HOCTh CHJlOBbiX 

$yHKUHH S ~- S _ onpC.IJ.CJlRJlaCh no $opMyne /2/ B npe.IJ.nOJlO

:>KCHHH paBeHCTBa R + u R_. )l.nH Tep6HJI ua 3HepreTHYCCKHH 

HHTCpBan 4 K:JB npHXO.IJ.HTCJI npHMCpHO no 400 pe3oHaHCOB 

Ka:>K.IJ.OrO CnHHa, H OlllH6Ka pa3HOCTH ( S + -S_ ), o6ycnOBJ1CH

uaJI $nJOKTyauHHMH ueiiTpOHHhJX lllHpuu, 3aMeTuo 6onhlllc 

OlllH6KH, CBR3aHHOH C TOYHOCThlO H3MCpCHHJI r. Il03TOMy 

B ma6/l. 2 npHBC.IJ.CHhl OlllH6KH, CBJ13aHHhiC C 3THMH «l!IliOK

TYaUHHMH. Ilpu 3TOM ucnonh30Banoch 3HaYeHue < S" 
= I ,6.10~ t, nonyqeuuoe no pe3ouaucaM B o6nacTu 3uepruu 

HH:>KC 100 :JB. )l.nJI HHTCpBana 23 - 100 K:JB npHBC.ll.CHa 

OlllH6Ka, CB.IBaHHaJI C f, TaK KaK OHa JIBllJICTCJI npeo6na.II.aJO

IUCH. 

06cyJKoe11Ue pe3y/lbmamoa 

l13Mepeuue nponycKaHHR nonRPH3oBaHHhiX ueihpoHoB 

'lepe3 nonRpH3oBauuyJO MHlllCHh l59Tb B o6nacTH pa3pe-

12 

N 

OJ 

~ 
'0 
ro 

E-< 

'l::l 
~ 
Cl> 
:X: 

"' Is; 
E-< 
() 

~ 
'0 
0 

o:s: 
0 
:X: 
:z: 
Cl> 

~ 
p. 
() 

» 
<Il 

'sa 
:X: 
Cl> 
p. 

~ 
"' Is; 

:11 
E-< 
ro 
E-< 

~ 
» 
"' Cl> 
p., 

H . 
N 
·I· 
l{) . 
l{) 

l{) 

ll) 

+ 
<Xl 

<Xl 

<Xl . 
<Xl 

+ 
C\1 
H 

N 
H 

·~ 

r:
H 

r:
H 

+ 

~ 

(") 
C\1 

·~ 
0 
0 
H 

(XI 

"' :>< 

lL.J 

C\1 
r:-

~ 

~ 

~ 

ll) 
("") 

I 

H 
("") 

g 
I 

<.D 
C\1 

~ 
I 

C\1 
C\1 

H 
C\1 

I 
..... 
H 

00: 
ro 
:z: 
ro 
:>< 

-I.J 

(J) 
"<t' "<t' H 

.R i ~ 
0 ~ "<t' 

" • H C\1 H • 
+ + 9 

(") . 
R 
0 . 
H ... 

(") 

.w 
H 
~ 

~ 

C\1 
~ 

R 
H . 
H 

I 

C\1 

.w"' 
ll) 

H 
I 

N 

.w"' 
("") 

H 
I 

7 
0 
H 

r 

" "-! 

("") 

~ 
0 

H 
+ 

("") . 
~ . 
9 

C\1 

.w 
C\1 

"' H 
I 

C\1 

~ 
0 .. 
'1 

C\1 . 
.w 
("") 

0 
+ 

7 
0 
H 

\J..J 

(J) 
H 

.w 
l{) 
H . 
9 

(J) 
H . 
~ 
0 

~ 

l{) 
H . 
.w 
~ .. 
~ 
l{) 

H 

~ 
C\1 .. 
0 
+ 

N 
H . 
0 

+I 
<.D 
H 

9 

"<t' 
I 
0 
H 
~ 

14. 
I 

~ 

13 



rneHHWX pe30HBHCOB n03BODHDO onpeaenHTb CnHHW 66 pe-

30HBHCOB C 3HeprHeH ao 310 38. 11MeBIIIHeC.H paHee aaH

HWe 0 CnHHBX HH)I(e 100 38 6LinH nony'leHbl B H3MepeHH.HX 

nonHLIX H napuuanLHbiX Ce'leHHH/! 5 /, raMMa-cneKTpOB npH 

3BXBBTe HeHTpOHOB /If>/ H B H3MepeHHHX C non.HpH30BBHHbiMH 

HeiirpoHaMH u HapaMH 1171 /Tpu HH3KOBOnLTHLix pe3oHaH

ca/. Bee OHH noaTBep)l(aBIOTCH aaHHWMH HBCTO.Hll(eH pa60TLI. 

OnpeaeneHLI cnHHLI HeCKOnLKHX cna6wx H nnoxo pa3-

pernenHbiX ypooneH: HH)I(e 100 38, KOTopwe He 6LinH on

peaeneHbi B yKa3BHHbiX pa6oTax u HarneM npeaoapuTenLHOM 

C0061l(CHHH / 11 /. )J,BHHbiC 0 CnHHBX pe30HBHCOB C 3HeprHeH 

6onbrne 115 38 nony'leHLI BnepBbie. 

flpHMoe onpeaeneHHe cnunoo no3Bonuno 6onee Haae)I(HO 

o60CHOBBTb 3BKDIO'IeHHe pa60TW l6 1 o6 OTCYTCTBHH HeCTa

THCTHl.fCCKHX 3$¢CKTOB npH raMMB -pacnaae HeHTpOHHbiX 

pC30HBHCOB TCp6HH B o6naCTH 3Hepi',HH ao 100 38. 0 Ha

nHl.fHH TBKHX 3$$CKTOB C0061l(BDOCb B pa6oTe '7/ HB OCHO

BBHHH orpBHHl.feHHbiX H 'IBCTH'-IHO OlliH60l.fHbiX aaHHbiX 0 cnu

HBX pe 30HBHCOB TCp6HH. 

BcH coBoKynuocTb cnHHOB pe3ouaucoo 6wna Hcnonb-

30BaHa an.a Ol(eHKH 3HBl.feHHHS+ H S_ B o6naCTH 3HeprHH 

ao 310 38. Ha puc. 4 npeacTaBneHbi uapacTaiOil(He cyMMLI 

npuBeaeHHbiX HCHTpoHHLIX rnHpHH I',., . l1MeH o ouay, 'ITo 
S "I'" ' n • - n f \ E ' H3 rpa$HKB MO)I(HO HenocpeacTBeHHO 

nony'IHTb Ol(eHKY S no ni060MY HHTepBany. 3TH pe3yDbTB

Tbl HBDHIOTCH XOpOllieH HDDIOCTpBI.(HeH K BbiBoay, 'ITO HY)I(HO 

OCTOpo:>KHO OTHOCHTbCJI K yTBCp)l(aeHHIO 0 pa3DH'IHH CHDOBLIX 

$yHKI.(HH anH aoyx CllHHOBWX COCTOJIHHH. )J,eHCTBHTenbHO, 

HB Y'IBCTKe ao 90 38 CHDOBble $yHKI.(HH S+ H S_ p83DHl.fa

IOTCJI llpHMepHO B 2,5 pa3a, a pacrnupeHHe 3HepreTH'IeCKOrO 

HHTepoana llOKB3biBBeT, 'ITO 3TO cneacTBHe DOKBDLHOH 

$niOKTyauuu HeHTPOHHbiX rnHpHH. 

3HB'IHTeDbHO TO'IHee OTDH'IHe B CHDOBLIX $yHKI.(HJIX 

aoyx CllHHOBWX COCTOJIHHH MO)I(eT 6WTb OQeHeHO, KBK 3TO 

OTMe'IBDOCb Bblllie, H3 ycpeaHeHHbiX no KHD03DeKTpOH

BonLTHOH o6nacTH aaHHLIX o nponycKBJ:IHH nonHpH30BBHHwx 

HeHTpoHoB Yepe3 nonHpH30BBHHYJO HaepHyiO MHrneHL. KaK 

BHaHo H3 ma6A. 2, 3KCnepHMeHTBDbHBJI TO'IHOCTb onpeaene

HHH 3$4JeKTB nponyCKBHHH f aoCTBTO'IHO BbiCOKB, 'IT06LI 

He BDHJI.Tb HB Ol(eHKY (S + -S_) HB OTaenLHWX HHTepoanax, 

14 

rae TO'IHOCTb o6ycnooneHB CTBTHCTHKOH HeHTpOHHWX llH

pHH. 11CKDJO'IeHHe COCTBBnHeT HHTepBan 23 - 100 K38, 
rae OlliH6Ka B OCHOBHOM onpeaenHeTCJI HeTO'IHOCTblO 3KCne

puMeHTBnLHOH oenH'IHHW • . KaK noKB3LIBaeT cpaBHeHHe 

aByX nocneaHHX CTpOK ma6A. 2, paCXO)I(aeHHe BeDHl.fHH 

E B pa3HbiX HHTepBBDBX 3BMeTHO npeBbllliBeT 3KCnepHMeH

TBDLHYIO OlliH6Ky, HO yKnaaWBBeTCH B paMKH $nJOKTYBQHH, 

CBH3BHHWX c pacnpeaeneHHeM HeiiTpOHHLIX rnupHH. TeM He 

MeHee HeKOTOpWH CHCTeMBTH'IeCKHH xoa C 3HeprHeH anH 

(S+ -S _ ), no-BHaHMOMy, CyiQeCTByeT. llpHHHMBH B Ka

t.ieCTBe cpeaHero 3HB'IeHHJI CHDOBOH $yHKUHH <S"> =1 ,6.10~ cJ. 

MO)I(HO 3BKDIO'IHTL, 'ITO B HHTepBane 2 - 100 K38 CTpyK

Typa B pa3HOCTH CHDOBWX $yHKUHH, ecnH H HMCeT MeCTO, 

TO He npeBWlliBeT no BeDH'IHHe OTKDOHeHHJI OT cpeaHero 

/10-;-15/o/o. CpeaHee 3HB'IeHHe no BCeMy HHTepBany 2 -
100 K38 

<( S -S ) ' ~ 
-~L----=---- < 0, 0). 

<S > ~ 

llony'leHHWH pe3ynLTBT JIBDHeTCJI B HBCTOJI.ll(ee BpeMH 

HBH6onee TO'IHOH Ol(eHKOH CnHHOBOrO 3$$eKTB B S -BonHo

BOH CHDOBOH $yHKli,HH. 

B 3BKniOYeHHe C'IHTaeM CBOHM aonroM no6naroaapHTb 

H.M.<I>paHKB, B.H.Jlyll(HKOBB, A.li.llonoBa H r .ll.XyKOBB 

3a HHTepec K pa6oTe H none3HLie o6cy*aeHHH H T.C.A$a

HBCLeBy, li.I1.AnonnOHOBB, li.A.PoaHOHOBB 38 nOMOIQb B 

npoBeaeHHH 3KCnepHMeHTB. 

Jlumepamypa 

1. C.M.Newstead, J.P.Delaroche, B. Cauvin. Conf. on 
Nucl. Str. Study with Neutrons. Contributions, p. 144, 
Budapest /1972/. 

2. X.MaAelJKUUOp . .J/4>, II, 8bln. 1,111/1970/. 

3. 3.H.KapJtCa8UHa u op. Coo61J1eHue OH.JIH, P3- 8511, 
)1y6Ha, 1975. 

15 



4. JI.E.llwce/lbHep. 3lfAJI, m. 2, 6bln. 4, 919 /1972/. 

5. F.L.ShaPiro. Nucl. Str. Study with Neutrons. Amster
dam, p. 223 j1966j; 
B.ll.AA(JuMeHK06 u op . .JIC/J, 3, 6bln. 1, 55 /1966/. 

6. F.Fisher et al. Nucl.Phys., A130.609 /1969/. 
7. A.P.Jain et al. Nucl.Phys., A223, 509/1974/. 

8. B.B.ro/IUK06 u op. Coo6~e11ue OH.JIH, 3-5736, J(y6Ha, 
1971. 

9. B.11.AA(JuMeHK06 u op. 11penpUH111 OHJIH, 13-9396, 
Jlv6Ha. 1975. 

10. B.ll.AA(JuMeHKoa, O.H.Oa<~UHHUK06. llpenpuHm OH.JIH, 
P8-9168,,4y6Ha, 1975. 

11. X. Ma/le!JKU, JI. E.lluKe/lbUep u op. Coo6~eHue OH.JIH, 
13-6609, ,l{y611a, 1972. 

12. B.A.Bazoe u 6p. llpenpuHm OHJIH, ,413-7616, ,4y6Ha, 
1974, cmp. 358. 

13. B.A. BAaOuMupoa u 6p. 11penpuum OHJIH, ,410- 7707, 
Jl.y6ua, 19 74, cmp. 496. 

14. B.fl. AA(JuMeUKOU, A.H.HuaHeUKO u op. flpenpuum OH.JIH, 
P3- 8599, Jl.y6ua, 1975. 

15. Ba11 Hau-JIUb u op. )J{3T4J, 47, 43/1964/. 
16. P.Ribon, R.E.Chrien, G. W.Cole. BAPS, 18, 

1402 j1973j. 

1 7. H. Postma et a l. Phys ica, 30, 713 j 1964/. 

16 

Py~eonuc b nocmynu/la a U36ame/l bCKUU omoeA 
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Y CJIOBHS o6MeHa 

llpenpHHThl B coo6~eHH.B OHJIH pacchlnaiOTC.B 6ecnnaTHO, Ha ocHoBe 
B3aHMHOrO 06MeHa, )'HBBepCBTeTaM, HHCTHTyTaM, Jia6opaTOpB.BM, 6&6-
JIHOTeKaM H Hay'IHhiM rpynnaM 6onee 50 CTpaH. 

lloMHMO peryJI.BpHOi paCChiJIKB B nop.BAKe 06MeHa,H3~TeJILCKBi 
OTJJ,eJI elKerOJJ,HO BhlnOJIH.BeT OKOJIO 4000 OTJJ,eJILHhiX 3anpOCOB Ha Bhi
ChiJIKY npenp&HTOB B coo6~esd OHJIH. B TaKBX 3anpocax cJieJJ,yeT 
o6.a3aTeJILHO yJCa3hiBaTJ. BHJJ.eKc 3anpaWBBaeMoro B3~HB.B. 

A,~:~peca 

llBcJ.Ma no seeM sonpocaM o6MeHa ny6JIBKaiUI.BMH, a TaKlKe 3anpo-
Chl Ha OTJJ.eJIJ.Hhle H3JJ.aHH.B cneJJ.yeT HanpaBJI.BTJ. no aJJ,pecy: 

101000 MocKaa, 
r .11aaHwii no'l•aM•, n/" 79, 
H3oa•eA~>crcuiJ o•c)e.ll 
06~ec)UHeHHOZO UHc•u•y.a 
Jfc)epHWX UCC.IIec)oeaNUiJ. 

AJlpec JJ.JI.B nochiJIKH scex ny6JIBK~d B nopJtAKe o6Me&a, a TaKlKe 
JJ.JI.B 6ecnnaTHOi nOJJ,DBCICH Ha Bay'IJihle )f(ypHaJihl: 

101000 Mocrcea, 
F.llaeHwiJ no'l•aM•, n/JJ 79. 
Hay'IHo- •exHu'leCKOJI 6u6.11uo•e rca 
06~ec)uHeHHOZO UHc•u•y.a 
Jfc)epHWX UCC.IIec)oeaHUiJ. 


