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AKoniia r.r. 11 .ap. P3 · 10835 
Cn11HOB8H 38BIICIIMOCTb nonaoro aeliTpOHHOro Ce'leHIIH 
169 Tm 11 14 lpr a 06nacT11 saepr11.11 aeliTpoaoa· .ao 100 KsB 

Ha 11MnynbcHoM peaKTope UEP-30, pa6oTaaweM a pelK11Me 6ycTepa 
c; HHJKeKTOPOM nY3-40, MeTOllOM apeMeH11 nponeTa 6brno H3MepeHO npo
nycKaH11e nonur,1130B8HHbIX HeliTpOHOB qepe3 nonup1130B8HHbie unepHbie Mll-
weH11 169Tm u14 Pr. Paapeweaue aeliTpoaaoro cneKTpoMeTpa cocTaanuno 
0Kono ~O ac/M. HeliTPOHbI nonup11aoaanncb npu npoxoJKnea1111 'lepea nonsi-

Nn-Na 
pH30BaHHy!O nj:J0TOHHylO MHWeHb, Onpenensincsi sqi(jleKT nponyCKSHHSI (=-"---, 

Nµ+Na 
~.aecb NP II N 8- OTC'l~TbI neTeKTopa np11 napannem,Holi u aar11napannenbHOli 
nonsipuaauusix Qel!Tpoaoa II sinep. Ebm11 onpeneneHbJ cnHHbI 36 aeliTpOHHbJX 
peaoHaHCOB 169Tm c SHepr11el! ,QO 300 sB II cn11Hbl 27 pe30H8HCOB 141Pr 
c SHepruel! no 5,6 KSB, .llnu HeCKOnbKHX sHepreTll'leCKIIX IIHTepaanoa a 
.OHana3oHe OT 2 no 125 KSB 6blnH nony'leHbl ycpe1:rneHHb1e cn11a-cn11HOBbJe 
ceqe1rnu 17ss H pa3H0CTH c11nOBbIX !lJYHKUIIH S +-S _ ansi nayx CilllH0BbIX co
CTOHQHl!, np11ae.ae!!Hble B ,Ta6m111ax, nony'IE!llbl T8.KlKe cpen1me 3H8'18HIISI 
<S+-S_> no;aceMy saepreT11'leCK6My 11li'repaany. ' . 

,, 1 • - • • .. 

Pa6oTa Bbmonae·aa B /Ia6opaTop11u ael!Tpoaaoli <j>11a11K11 O!HIH. 

Coo61QCHJ1e O6-..eJlJIHCHH0l"O BHCTBTYT& .u1epuwx uccne.ll0B&HBI. }ly6ua 1977 

A~opyan G.G. et,:;a1.. P3 · 10835 

Spin Dependence· of the Total Neutron Cross . 
Section of 169 Tm ap.d 141 Pr in the Neutron Energy 

_Range up to 100 keV 

The 'tra.nsm'ission effect l due to polarization re
v.rersing of neutrons transmitted through the polarized 

69
Tm and 141 Pr targets was measured by the tii;;e-of

flight method at the pulsed reactor IBR-30 in the neu
tron energy range up to 100 keV, resolution being 
30 ns/m. 

Spins of the 63 levels were identified. The ave
raged spin-spin cross-sections as• and the differences 
S+-S- for two spin states were obtained for some 
energy intervals and are presented in tables. Mean va
lues <S+-S~ over the whole energy interval are also 
obtained. 

The investigation has been performed at th~ 
Laboratory of Neutron Physics, JINR. 
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llccneAOBaHHH CilHHOBOH 3aBHCHMOCTH B3aHMOAeHCTBHH 
HeHTpOHOB C HApaMH B o6nacTH 3HeprHH HeHTPOHOB HH)Ke 
100 K3B 6hmH HatJaTbI B Jla6oparopHH HeHrpoHHOH q>H3HKH 
OllJill B 197 5 rOAY. IlepBbie 3KcnepHMeHTbI no nponycKaHHIO 

nonHpH3OBaHHblX HeHTpOHOB qepe3 nonHpH:)OBaHH¥l07HAepHyIO 
MHilleHb 6LmH BbmonHeHbI Ha HApax 

159
'IH11 

H 
165

110 
2 

,B AaHHOH 
pa6ore OilHCbIBaIOTCH aHanorH'IHbie HCcneAOBaHHH Ha HApax 
169'fm H 141 Pr. 

3KCIIEPHMEHT 

lf3MepeHHH npOBOAHilHCb Ha nytJKe HeHTpOHOB HMilYilbC • 
Horo peaKropa llli P - 30, pa6oraa111ero B pe)KHMe 6ycrepa 
c HH)KeKTopoM JIY3-40. Pa3pe111eHlle HeHTPOHHoro cneKTpo
Merpa no .apeMeHH nponera cocTaBnHno oKono 30 HC/M. 

HeHTpOHbl nomtpH30BanHCb npH npOXO)KAeHHH qepe3 nonH•, 
pH30BaHHYIO npoTOHHYIO MHilleHb. 

B KatJeCTBe HAepHbIX MHilleHeH HCilOilb30BanHCb nonu
KpHcTannHtJeCKHe coeAB:HeHHH 'ImFe 2 H PrAl 2 , qieppoMar
HHTHbie npH pa6otJHX TeMneparypax 0,03 - 0,04 K. B ma6A.l 

Ta6nrrua 1 

06pa3UbI H nom1prraaurrrr 

MrrmeHh TonwrrHa rronSI-
prraoaaHHoro 
o6paaua , n SIJJ.I cM2 

f ,% 
n 

fN,% 

1 55, 10 
22 

'ImFe 2 
50 . 50 • 

PrAl 2 1 50 ·10 22 45 67 
' 
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npHBe,IJ,eHLI TOnil.l,HHhl MHWeHeii H 3HatfeHH.II non.HpH3all,HH 
HeiiTpOHOB f n H .11,IJ,ep fN · 

PerHCTpall,H.11 apeMeHHbIX cneKTPOB H ynpaaneHHe peaep
COM non.11pH3all,HH HeiiTpOHOB ocyiuecTBn.HnHCb aBTOMaTH3H· 
poaaHHoii CHCTeMoii Ha ocHoBe 3BM TPA-i. 

B TetfeHHe Tpexqacoaoro H3MepHTenLHoro 11,HKna aenocL 
HaKonneHHe cneKTpOB NP H Na npH napannenLHoii H aHTH • 
napannenLHOH opHeHTall,HH CilHHOB HeiiTpOHOB H .11,IJ,ep C qe
pe,IJ,OBaHHeM 'lepe3 3 MHHYTLI. TaKHX TpexqacoBLIX 11,HKnoa 
6Lino npoae,IJ,eHo 61 ,IJ,n.11 TynnH.11 H 50 ,IJ,n.11 npa3eo,IJ,HMa. 

Ha puc. 1 npHBe,IJ,eHLI yqacTKH · cneKTpoa NP H N a B 
o6naCTH pa3peweHHhlX pe30HaHCOB ,IJ,n.11 MHWeHH TmFe2 , 
nonytfeHHLIX 3a 40 qacoa H3MepeHHii Ka:>K,IJ,Liii. 

PE3YHbTATb/H3MEPBHHH 

Ha OCHOBaHHH nonytfeHHhIX cneKTpOB onpe,IJ,en.11nc.11 3~-
~eKT nponycKaHH.11 

N - N 
p a 

/1/ -----. 
N j N p a . ., 

Ta6nrrua 2 

CnrrHbI pe30HaHCOB 169 Tm 

sB CillIH sB CillIH sB CillIH sB CillIH 

3,9 1 63,1 1 136 1 238 1 
14,4 0 65,9 0 153 0 243 1 
17,5 0 83,5 1 160 1 251 1 
29,l 1 94,1 1 164 1 260 1 

34,8 1 95,6 0 208 1 274 1 

38,1 1 102 1 209 0 283 I 

44,8 1 116 1 214 1 288 0 
50,7 1 125 0 224 0 295 0 
59,2 1 132 1 227 1 297 1 
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T a6n11ua 3 

CnHHhl peaoHaHCOB 14lpr 

:aB CDHH :aB CDHH :aB CilllH 

85 2 845 3 2926 (3) 
112 2 956 2 2998 (3) 
218 3 1119 3 3479 2 
235 3 1363 2 3602 2 
359 3 1484 3 3780 3 
387 3 1715 3 3901 3 
519 2 1880 (3) * 4541 3 
635 3 2096 3 4586 2 
721 2 2452 3 5592 2 

:~' B CK06Kax aaHbI npenno'!THTenbHbie 3H8'!8Hll5I cna6b!X 
H nnoxo paaperneHHhIX peaoHaHcoe. 

B o6nacTH pa3peweuublx pe3oHaHCOB 3HaK f uenocpeACT· 
Benno onpeAenHeT cnun pe3OHaHca. )HaiiAeHnble TaKHM 
o6pa3oM CilHHhI npHBeAenhl B 111a611. 2 H 3 H xopowo corna
cy10TcJ1 C H3BeCTHblMH pauee 3HaqeHHJIMH cnHnOB, npHBe
AeHHbIMH B aTnace neiiTponnhlX ceqeuHii / 3/. rpa4JHK f AnJI 
npa3eOAHMa na yqacTKe 0,2 - 4 K3B noKa3aH ua puc. 2. 

B o6naCTH 3HeprHH neiiTpOHOB OT HeCKOnhKHX K3B AO 
COTnH K3B nonyqeHhl xapaKTepHCTHKH B3aHMOAeHCTBHJI ueii
TpOHOB C HApaMH, ycpeAHeHHbie no HeCKOnbKHM yqacTKaM, 
npHBeAeHHble B 111a611. 4 H 5. CnHH·CUHHOBOe ceqeHHe CBH· 
3aHO C 34J4JeKTOM nponycKaHHJI Bbipa)KeHHeM 

€ 
a 

ss /2/ 
nf fN 

11 

Pa3HOCTh cHnOBbIX iiiYHKUHii S+-S- AnH ABYX cnuuo
BhIX COCTOJIHHH, B036y)KAaeMbIX s ·eonHOBblMH HeHTpOHaMH, 
nonyqeua H3 COOTHOWeHHJI 
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I 2 2 - 2 2 
c=-nf £N--[2ii >. yE(S -S )+411<R -R )] /3/ 

n + - + -
21 +1 

B npeAnOnO)KeHHH paBeHCTBa paAHYCOB IlOTeHn;HanbHOrO 

pacceJ1HHJ1 R H R 
+ 

Ta6nuua 4 
169 

'Irn.PeaynhT8Tbl H3MepeHHSI B o6naCTH ycpenneHHSI 

HHTepean 
dl0-3 ) (10-4) 

:aneprm1 ass (M6) S -S 
+ -

( K9B) 

125 - 47 -0,35±.0, 15 90:!:_39 0,25±.0,12 
47 - 23 -0,1 :!:.0,23 26:!:_60 0,05±.0,14 
23 - 17 0,5 :!:.0,32 -130:!:_82 -0,18±.0, 19 
17 - 12 0,6 :!:.0,31 ..:155±.80 -0,19±.0,20 
12 - 9 0,85±.0,32 -220±.82 -0,23±.0,23 

9 - 5,5 1, 15±.0,33 -300:!:_85 -0,25±.0,22 
5,5 - 2, 1 2,85±.0,38 -730±.100 -0,45±.0,21 

" 

Ta6nrrua 5 
141 

Pr. PeaynhTaThI 11aMepeHHSI e o6nacTH ycpeanemrn 

HHrepean 
:aHeprm1 
( K9B) 

110 - 57 
57 - 32 
32 - 20 
20 - 15 
15 - 10,6 

10,6 - 6,6 

-3 
dl0 ) 

0,1:!:.0,2 
0,4:!:.0,3 

-2,7:!:.0,3 
-1,8±.0,3 

1,5:!:.0,3 
2,4:!:.0,3 

ass (M6 l 

-22:!:_44 
-88±.66 
600:!:_66 
400:!:_66 

-330:!:_66 
-530:!:_66 

-4 
S+ -S_ (10 ) 

-0,04±.0,24 
-0, 11±.0,35 

0,58±.0,48 
0,32±.0,76 

-0,22±.0,80 
-0,29±.0,85 
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Oum6KII pa3HOCTII 'S+....:S_ BKJIIO'laIOT He TOnLKO 3KCnepH

MeHTanLHLie norpeWHOCTH, HOH HeonpeAeneHHOCTH, CBH-

3aHHLie C nopTep-ToMaCOBCKHM pacnpeAeneHHeM HeiiTpoH

HLIX WHPHH. BnHHHHe nocneAHHX oco6eHHO aenHKO AnH npa-

3eOAHMa, y KOTOporo 'IHCno pe30HaHCOB Ha HHTepaane ycpeA

HeHHH Mano H3 - 3a Manon nnoTHOCTH ypOBHeii. 

H3 111a6A. 4 BHAHO, 'ITO pa3HOCTL CHnOBLIX q>yHK~HH 

TynnHH MeHJieTCH npH H3MeHeHHH 3HeprHH, 'ITO MO)KeT cny

)KHTL yKa3aHHeM Ha cy~eCTBOBaHHe npoMe)KyTO'IHOH CTpyK

TYPbl B ce11eHHH B3aHMOAeHCTBHH Heii:TpOHOB C HApaMH. 

YcpeAHeHHe no BCeMy HCCneAOBaHHOMY HHTepaany 3Hep

rHH yKa3LIBaeT Ha OTCYTCTBHe y HAep Tm H Pr B npeAenax 

TO'IHOCTH H3MepeHHH CilHH-CilHHOBoro 3q>q>eKTa B CHnOBOH 

q>yHK~HH. 3TH pe3ynLTaTLI npHBeAeHLI B 111a6A. 6 .. 

Ta6n0ua 6 

·Ycpe1weHHoe 3HatJeHHe <S+ -S_> 

.H.npo 

169 Tm 

141 Pr 

so /4/ 

• -4 
1,3• 10 

1,9-10 -4 

JIHTEPATYPA 

o6nacTb <S+-S_> 
ycpeirneHHSI no-4 > 
(KaBJ 

125 - 2,1 -0,04±.0,07 

110 - 6,6 0,02±_0, 1 7 
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PyKOilHCL Il0CTYilHna B H3AaTenLCKHH 0TAen 
11 HIOnH 1977 roAa. 
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