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313.5—14.6MeV¥fU«^¹z{ÿ�� 160Gd(n, 2n) 159GdÚ 158Gd(n, p) 158Eu

��A�¡�. ¥f5þ^ 93Nb(n, 2n)92mNb�A�¡��. d (13.5±0.2)MeV, (14.1±0.1)MeV

Ú (14.6±0.2)MeV¥fÚå� 160Gd(n, 2n) 159Gd�A�¡�©O� (1940±83)mb, (2324±92)mbÚ

(1983±77)mb, 158Gd(n, p) 158Eu�A�¡�©O� (1.9±0.1)mb, (2.1±0.1)mbÚ (3.5±0.1)mb. üU

¥fdT(d, n)4He�A¼�. ©¥��Þ
®Â8��êâ±�'�.

'�c j �A�¡ ¹z{

1 Úó

Ø�A�¡´ØÔn�­�ïÄ�K��, §U

�«\�âfÚqØ�p�^Å�, \�éØå!Ø

(��@£, �´ØEâÚØU|^�Ä:êâ, A

O´3Ø�AnØ�.�ïáÚ�õ, àC�Aæ

��O!�^ØÿÁêâ¥�ïá±9UNÔn�

¡k­�¿Â. 314MeVU«, é 160Gd(n, 2n) 159Gd

��A�¡, Ø
Kasugai
[1]

´31997cÿþ�	, Ù

{Ñ´31980c�c�¤�
[2—9]

, �[êâ�mk©

Ü. é 158Gd(n, p) 158Eu��A�¡, �kHavlik
[7]
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2 ¢�L§

�¬ì�´3¥I�Æ�C�ÔnïÄ¤T-600

.¥fu)ìþ�¤�. ±T(d, n)4He�A�¥f


, ²þ�åUþEd = 150keV, å6rÝ Id ≈ 1mA,

�–vqþ�1.5mg/cm2. ¥f���Cz^α��â

f{iÒ, ±Bé¥f5þÅÄ?1?�, ¥f��

� (4× 1010—8× 1010)n/s. 3|�¬©O�3�\�

�å��¤45◦, 90◦ Ú135◦ ��Ýþì�. ¥fUþ

´^ 93Nb(n, 2n)92mNbÚ 90Zr(n, 2n)89m+gZr �¡'
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. ùn?�¥fUþ©O�13.5, 14.1Ú

14.6MeV. ��¬´�»�20mm�U,7á�¡, X

Ý�99.99%, 
j�¬´XÝ�99.9%��zÔ®",

Äkò�zÔ®"�\\9�à¯LU¥, ��þ!,

��AU�, Ø�¤ØÓþÝ
�»�20mm��¡.

z|�¬þdü¡��¬Y�¡j�¬|¤.
159Gd, 158EuÚ 92mNb�γ��5¹Ý´^I�

CH8403Ó¶pX÷γÌ¤ÿþ, �é�Ç�20%, é

1.33keVγ���Uþ©EÇ�3keV. é&ÿì�γ&

ÿ�Ç?1
°(�Ý. r{II[IOÛ)��

SRM4275(Standard Reference Material 4275).IO

:
�3åpX÷¬N20cm??1T?�ýé�Ç

�Ý, �Ñýé�Ý­�. IO
�Ø��u1%. �

{Ø��PÏ, γ��UþÚrÝ±9qØ´Ý�u

L1¥, ù
êâ�g©z [11]. éõ�{Ø�ò-

k?éË��), E¤Ú¸�A, ��¬�&ÿìL

¡�ål��2cm�, é�¡ÿþ�K�k���

10%—30%�õ. 
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L 1 qØ´ÝÚ�ÔØPCêâ

qØ´Ý(%) �A� �PÏ Eγ/keV Iγ(%)

21.86 160Gd(n, 2n)159Gd 18.479h 363.543 11.4

24.84 158Gd(n, p)158Eu 45.9m 944.15 25

100 93Nb(n, 2n)92mNb 10.15d 934.43 99.07
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Ù¥eI“X”Ú“0”©OL«j�¬Ú�iÒ¡��,

ε�¤ÿ�A�γ���U¸�Ç; Iγ �A�γ���

rÝ; η �¤ÿØ��Ó �´Ý; S = 1− e−λT L«

�{Ø�)�Ïf; λ�PC~þ; T ´o�¥fì�

�m; M ��¬�þ; D = e−λt1 −e−λt2 �ÿþÂ8Ï

f, t1 �lì�m©�ÿþm©��mm�, t2 �l
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Ù¥ l �òì��m©¤�ãê; ∆ti �zã��mm

�; Φi �3∆ti S\���¬þ�²þ¥f5þ; Φ�

3T �mS\���¬þ�²þ¥f5þ.

ÿþ(JXL2¤«, 93Nb(n, 2n)92mNb�A�

¡��g©z [13]. �¡ÿþ�Ì�Ø�5
kγ&

ÿ�Ç1.5%, OêÚO0.2%—4.8%, gáÂ��1%,

ÿþAÛ��1%, IO�¡1.5%, �¬¡­0.15%,

(½²þ¥fUþ�Ø�2.0%, ?é�A?�1%—

1.8%.

L 2 �ó���A�¡ÿþ�

�A�¡�/mb
Ø�A

En =(13.5±0.2)MeV En =(14.1±0.1)MeV En = (14.6±0.2)MeV
160Gd(n, 2n)159Gd 1940±83 2324±92 1983±77
158Gd(n, p)158Eu 1.9±0.1 2.1±0.1 3.5±0.1

93Nb(n, 2n)92mNb
[13]

452.4±5.7 459.1±5.6 459.9±5.6

ã 1 160Gd(n, 2n)159Gd��A�¡

160Gd(n, 2n) 159GdÚ 158Gd(n, p) 158Eu��A

�¡��Uþ�CzL«3ã1, 2¥, ã¥��)


®Â8��Ù¦�ö��A�¡êâ. lã1�±w

Ñ, 313.5—14.6MeV¥fU« 160Gd(n, 2n)159Gd�

A�¡�¥fUþO\kO��~�, 3Ø���S

�ó��Kasugai�êâÎÜ�éÐ. lã2�±w

Ñ, �ó�ÿ�� 158Gd(n, p) 158Eu��A�¡�¥

fUþO\
O�.

ã 2 158Gd(n, p) 158Eu��A�¡

a�=²�Æy�ÔnX��§�ÇJø�¢�

^�Úk']�, ±9é�ó����­��Ï.
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Measurements of Cross Sections for 160Gd(n, 2n) 159Gd and

158Gd(n, p) 158Eu Reactions at the Neutron

Energies of 13.5, 14.1 and 14.6MeV *

PU Zhong-Sheng1) LI Zhi MA Jun LI Wei-Xue

(Department of Physics, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract The cross sections for (n, 2n) and (n, p) reactions were measured on Gadolinium isotopes at the neutron

energies of 13.5—14.6MeV using activation technique. The cross section data for the reactions of 160Gd(n, 2n) 159Gd and
158Gd(n, p) 158Eu were reported. The cross sections of 160Gd(n, 2n) 159Gd reaction are (1940±83)mb, (2324±92)mb and

(1983±77)mb at (13.5±0.2)MeV, (14.1±0.1)MeV and (14.6±0.2)MeV, respectively. The cross sections of 158Gd(n, p)
158Eu reaction are (1.9±0.1)mb, (2.1±0.1)mb and (3.5±0.1)mb at (13.5±0.2)MeV, (14.1±0.1)Mev and (14.6±0.2)MeV,

respectively. The neutron fluences were determined by the cross sections of 93Nb(n, 2n) 92mNb reaction. The comparison

was made between the present results and the previously published data.
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