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Measurements and Applications of Neutron Multiple Scattering
in Resonance Region

" Makio OHKUBO
Division of Physics, Tokai, JAERI
(Received January 14, 1977)

Capture yield of neutrons impinging on a thick material is
complicated due to self-shielding and multiple scattering, especially
in the resonance region. When the incident neutron energy is equal to
a resonance energy of the material, capture probability of the reutron
increases with sample thickness and reaches a saturation value PCO.
There is a simple relation between PCO and rh/r' and the recoil energy,
by the Monte-Carlo calcuration. To examine validity of the relation,
Pco was measured for 19 resonances in 12 nuclides with thick samples,
using a JAERI linac time of flight spectrometer with Moxon-Rae type
gamma ray detector and transmission type neutron flux monitor.
Results of the measurements confirmed the validity. With this relation,
the I‘h/r' or F}/r‘ value can be obtained from the measured Pco’ and
also the level spins be determined by combining the transmission data.
Because of the definition of Pco,determination of the resonance parameters
is not sensitive to the sample thickness as far as it is sufficiently

thick.
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QLR T, =007, ERTELC, MLIUXDOP, 2 ROA, BONAP, H,
I T, IR, d:cTable 100FT. chil, Toid, BNL-325 3rd el LB
OHFENTTable 2HET. B, 3SR %1 ¥ 2B/ (A+2) Td b, P, MFEELN T
OEEE Fig. 11 RS, Fig. 11 oEROMENL, I, /TOBRE #HBE P DRETD L.
54— AL /R, CDWTH, SHBICHET 5 0 83 L EROIHoSRE LTrLk. =
V?ﬁ»n%f%ﬁéﬂkﬁ*fKﬁﬁﬂﬂﬁonf,C@fﬁ7f§A®E%ﬁ%%ﬁLTm
b. Fig.11 0/~ 1 HFEOHKEE Fig. 12 1R Te Co 132eV, Mn 337, 2375V,
Na 2850eV OAAEHTRINTVD, ChODAREE (1, 0) #@2EKEHO LIC s Qlk
AT, CDEAT 7T LDEMEET LT 5. SEROEEQSBIHET 5 T/E£HD
DB T B, Poo OI/E, REHD L b R LB, QPeo. /B, ORENSESTH
W, OFEICHIELRLHBRLENELRTHT, B0 Y 4 - 2 ORMBELR DI T
A7 nE NG 2O0RHT, ERHCEIMEERS LS, BICRIRCHZ VO—HER TN,
Table 1RU Fig. .11, 120 3ICHR~NABEROTEEXS T53% 2 EA T E L.
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Table 1
Target E In/ r T'/E, Peo
23Na | 2850 (ev) | 0.999 1.80 | 0.014 * 0.003
(0.004 *+ 0.001)%%*
35Mn 337 0.978 1.95 | 0.075 £ 0.01
(0.066 + 0.01)%%*
2375 4,80 | 0.03 + 0.005
_ (0.025 # 0.003)%=*
59¢o 132 0.92 + 0.02 |[1.29 0.23 + 0.01
(0.22 = 0,01)**
Mo | 44.7 0.53 £ 0.04 |0.35  0.70 * 0,03
.109Ag 5.2 0.085 + 0.0037|/1.59 0.98 + 0.02
1074 | 16.3 0.073 + 0.005 |0.53 0.91 + 0.02
121gy | 6.2 0.02 + 0.0013/0.89 | 0.99 + 0.02
15.4 0.069 + 0.008 |0.41 | -0.91 # 0.02
29.7 0.054 + 0.007 [0.19 | '0.99 + 0.02
123gp | 21.4 0.21 + 0.03 |0.37 0.85 * 0.02
1650 | 12.7 0.11 + 0.08 |0.63 1.00 = 0.03
182y 4.1 0.028 + 0.0016/1.14 1.02 + 0.05
21.0 0.39 + 0.025 | 0.44 0.77 % 0.04
183y 7.6 0.024 + 0.002 | 0.87 0.99 + 0.03
27.0 0.35 + 0.025 ;0,41 0.78 * 0.06
46.2 0.67 + 0.035 [ 0.42 0.55 + 0.03
47.9 0.60 + 0.066 |0.37 0.61 * 0.03
léey 18.8 0.85 * 0.02 |1.68 0.47 * 0.06

* Uncertainty of #5.3% in detection efficiency of

Moxon-Rae detector is not included.

*% P., values after subtraction of scattered neutron

contributions.
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Table 2
Target E r I'm ZgFI_l
{eV) (eV) (e¥) (eV)
23Na | 2850 411 + 13 308 % &
55Mn 337 23 £ 0,1 | 22.4 £ 0.02 |18.67 = 0.017
2375 00 + 10 467 £ 11
59co | 132 | 5.57 + 0.04| 5.12 + 0.04 | 5.77 = 0.04
(meV) (meV) (meV)
Mo | 44.7 321 + 14 171 = 10 200 + 10
109¢ 5.2 149 + 6 12.7 + 0.2 | 19.1 + 0.3
10754g | 16.3 158 + 8 11.6 + 0.4 5.8 + 0.2
121gy 6.2 90 + 3 1.8 = 0.1 2.1 + 0.1
15.4 103 + 10 8.28 + 0.5 6.9 + 0.4
29.7 90 + 10 4.4 = 0.4 5.1 + 0.4
123gp ¢ 21.4 127 + 11 26.7 + 3 30 + 3
16540 | 12.7 | 95.5 £ 5 10.5 %+ 0.4 11.8 + 0.4
182y 4.1 [ 51.5 =3 1.47 + 0.03
21.0 | 101 = 6 39 + 1
183y 7.6 | 71.8 £ 5 1.75 £ 0.1 2.63 + 0.15
27.0 119 + 6.3 42 + 2 63 = 3
46,2 | 209 £ 9 140 + 4 210 = 6
47.9 193 = 14 115 + 10 57.5 + 5
186y 18.8 333 + 7 287 * 5
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AERKER, € F oo eflBOTFEBLHER L, coBLhbL—FTH ey 7 Hh 0 oftB2E
icfTbh e, 2l TRERESE LA LEL5TH5 5,

1, 2 CilE~NAHRIC, FEHILKETL P, OBEEERWEWL0MBIH LEERICGT AR
BLABLERBHETHD 90 P, OERBREFTEBLRE—T T 2L CRE EN (DR
HEND 5, KICZh LEES, BUP OELLT, TrRo2EFLODNTEBIGE~S,

a) T¥FEr154eVHBICONWT, P.,=0913002 t#EEIA, COEHLFig.12 &
LA TS LDBEE VB TRCENETSZ, COFRRICDODNWT P, BEH, My /TOECEE %
M tens, I AEREREKEDoK COP DOy /TEFATII 2 bROT, T FEY
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