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1-2. �qŏŝŲŞŊŬŇ�ĤĹĦ�

5���
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l�.cħnûª�

��dE 
(kBT�25meV)� 1keV � 1MeV �

158Gd共鳴状態�

158Gd@X�f�

γ�

γ�

γ�

31.4meV�

l�.cĹ�Z; 

'
î
Ō
ş
ų
Ő
Ÿ
�

157Gd@X�f�
m

n=
93

9M
eV
�

7.
93

7M
eV
�

…
�

…
�

�dE 
ŌşųŐŸ�

Gd�����γ����������� 
����γ�	������
�

157Gdĺ��dEŇl�ĭńĵ158GdĹ
�ċ�fĵĶńĞ 
�ċ�fĦłĺÜtĹŌşųŐŸ�
�ŇÇ¦ĬĳγËŇp#ĭńĞ�

n+A→B+γŹl�.cź 

2017/2/14	 ē�®¹Îyŷ¬ª�

\dr	ĝl�.c 
ĹľħîĪń�

×Ą¿Eŀp#īŅń 
n+A→A+nŹ\dr	ź n+A→A+p,α 



Ge�#9     : º�àĎ22%	
BGO�#9Ď: º�à 55%�
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3-1. �ëø%�
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3-2. γËBüYķŁńŌşųŐŸ$T�
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3-3. γË1}ĴĹŕūůŴŸŕŰŶä��
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Ratio[%]� JĉśŸŘ�

ŌşųŐŸ[keV]� H=1� H=2 H=3�

1173 
BüY1� 71.2±0.3� 26.3±0.3� 2.0±0.09�
BüY2� -� 0.4±0.04� 0.03±0.01�

1332�
BüY1� 70.7±0.3� 26.7±0.3� 2.2±0.1�
BüY2� -� 0.4±0.04� 0.01±0.07�

8578�
BüY1� 48.6±1.4� 37.7±1.9� 11.6±2.1�
BüY2� -� -� -�

Ratio[%]� ŕūůŴŸŕŰŶ�

ŌşųŐŸ[keV]� H=1� H=2� H=3�

1173 
BüY1� 69.9±1.2� 27.4±0.6� 2.1±0.2�
BüY2� -� 0.54±0.08� 0.01±0.01�

1332�
BüY1� 68.3±1.1� 28.6±0.6� 2.2±0.2�
BüY2� -� 0.76±0.09� 0.03±0.02�

8578�
BüY1� 45.5±0.3� 39.4±0.3� 12.0±0.1�
BüY2� -� 1.2±0.04� 0.25±0.02�

3-4. γË1}ĴĹ 
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4-1. γË÷µĹvŮśų�¾�
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4-2. ôÉª÷µ�
��EaĦłEγĹγËŇp#Ĭĳ��Ebķ÷µĭń°�$TPĺĝ 
ťŋųūĹČÿ^Ź°�żkU2×��tźĦł�ĽńĞ�
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DANCEJĉĴĺŖŗŧŵŞŊŬ(Dy)Ň�İĳJĉ�ĵ¢ê�Ň�
ñĬĝHFBŮśųĴÓģ�ÒŇ`įĞ	
hğĹvŮśųĴŀHFBŮśųŇ�¤ĬįĞ�

2017/2/14� Đē�

4-3. ŌşųŐŸ��KYρ�

DANCE Experiment� RIPL-3 Database (158Gd)�

A.Chyzh et al.: Phys. Rev. C 84 (2011) 014306�

γË÷µĹvŮśų�¾�



4-4. ÷µ[YātĎf�

Energy (Ei)[MeV]	 Strength(σi)[mb]	 Width(Γi) [MeV]	

156Gd	
11.2	 180.0� 2.6�
15.2� 242.0� 3.6�

158Gd	
11.7� 165.0� 2.6�
14.9� 249.0� 3.8�

f (E�) =
1

3 (��c)2

2�

i=1

�iE��2
i�

E2
� � E2

i

�2
+ E2

��2
i

T (E�) = 2�E3
�f (E�)

i = 2 GDRs	
    (E1, electric dipole)�

γËĄ±÷µ[Yf(Eγ)ĺĝĎò.cγ+Gdàn+GdķŁŃ�ú�Iī
ŅĝE1÷µ[YātĵĬĳŢűŭŸŘ)īŅĳģńĞ�

Ref. Kopecky, PhysRevC.47.312�
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4-6. ărª÷µ�
γË÷µ[YŇhğĹJĉśŸŘĦłä�Ĭĝ
15}Ĺărª÷µĹÇðŇ�IĬįĞ�

1.ôÉª÷µ[97.1%] 
2.ărª÷µ[2.9%]Ź15}ź 

 5.167MeV  [0.25%] 
 5.436MeV  [0.068%] 
 5.543MeV  [0.099%] 
 5.595MeV  [0.27%] 
 5.669MeV  [0.26%] 
 5.784MeV  [0.083%] 
 5.903MeV  [0.49%] 
 6.001MeV  [0.066%] 
 6.420MeV  [0.14%] 
 6.672MeV  [0.080%] 
 6.750MeV  [1.0%] 
 6.914MeV  [0.053%] 
 6.960MeV  [0.0085%] 
 7.857MeV  [0.0097%] 
 7.937MeV  [0.0023%]�

vŮśųĻN��

2017/2/14� Đė�γË÷µĹvŮśų�¾�



4-7. JĉśŸŘĵvŮśųĹ�ñ�
JĉśŸŘĵvŮśųŇ3BüYŹγËĹ}tź�Ĵ�ñĬįĞ 
ŌşųŐŸ$T�ŹJĉ� / â½�źĦłĝèS26%�!ĴĹ�ÒŇ`įĞ 
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4-8. 157GdĦłp#īŅńγËBüY�

JĉśŸŘ�

Ratio[%]� H=1� H=2� H=3� H=4�
BüY1� 69.936±0.008� 17.161±0.007� 2.315±0.003� (2.364±0.009)×10-1�

BüY2� -� 7.401±0.005� 2.056±0.003� (4.01±0.01)×10-1�

BüY3� -� -� (2.96±0.01)×10-1� (8.47±0.05)×10-2�

BüY4� -� -� -� (5.9±0.1)×10-3�

vŮśų�

Ratio[%]� H=1� H=2� H=3� H=4�
BüY1� 63±1� 20.2±0.4� 3.21±0.06� (3.68±0.07)×10-1�

BüY2� -� 8.5±0.1� 3.21±0.05� (7.5±0.1)×10-1�

BüY3� -� -� (3.77±0.06)×10-1� (1.35±0.02)×10-1�

BüY4� -� -� -� (7.0±0.2)×10-3�

2017/2/14� đď�

157Gd(n,γ).cĦłp#īŅńγËĹBüYŹγËĹ}tźĵŕūů
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4-9. JĉśŸŘĵ�ŮśųĴĹ�ñ�
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ě� : Geant4��(RMS:3.3±0.6)�
▲ : GLG4sim(RMS:0.8±0.2) �

hğĹJĉśŸŘĵ3·ĈĹŮśųŇ�ñĬįĞ 
Geant4��ŮśųŹèSÁ330%źĵGLG4simŮśųŹèSÁ80%ź
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5-1. γËĹ}t�Ĺá��
á�Ĺ¡��

157Gd(n,γ).cĦłp#īŅń1}ĹγËķıģĳÓĩ¢á#�įĞ 
¡<ĝ2γśŸŘĹá�Ň¡<ÚİĳģńĞ(¥�ũŗŘŸ) 

 →1st γĵ2nd γĹ[Y  
 →àY$TĎ�

157Gd(n,γ).cĦłp#īŅńγË$T� γË}tķŁńöģ�
ŸŻ1}(1γ) 
ŸŻ2}(2γ) 
ŸŻ3}(3γ)�
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6. ĽĵĿ�

l ANNRI�#9Ň�İĳ�ÌGd[155Gd,157Gd]ĹĊÀYśŸŘŇĊÈâ
(Á+��ë)Ĵ/`ĬįĞ 

l Ë�ñ�ķŁŃĝγËĹŌşųŐŸ$TĝγËŌşųŐŸĹ�Ņ#Ĭĝ
ŤŸő�#(�(±7%ÀY)Ň�ĿÓģ�ÒŇ`įĞ 

l ŞůŸŜŲŠJĉ$ýŹSK-Gd¼źĴGdĹ��dEl�.cĹc¤ħ
«ňĴĢńĞ 

l GdĹ��dEl�.cĦłp#īŅńγËĹæÆĶśŸŘħbÝĴ
ĢńĞ 

¬ª�

Jĉg��

®¹g��

l JĉśŸŘķ@ĲĩγË÷µĹvŮśųŇ�¾ĬĝśŸŘĵŕūůŴŸ
ŕŰŶĹÓģ�Ò(±26%)Ň`įĞĪŅĺ_�ŮśųĦłÀYŇ1�¶Y
6�īĮįĞ 
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