
1 31 ò 1 4 Ï

2007 c 4 �

p U Ô n � Ø Ô n
HIGH ENERGY PHYSICS AND NUCLEAR PHYSICS

Vol. 31, No. 4

Apr., 2007

139

Ce�õOâf-u� *

w�
1,2

±�ù
1;1)

Ü�m
1

HA�
1

X�I
1

�¤E
1,2

yá7
1,2

�u[
1,2

1 (¥I�Æ�C�ÔnïÄ¤ =² 730000)

2 (¥I�Æ�ïÄ)� �® 100049)

Á� |^Uþ�50MeV� 12Cå6, ÏL�A 130Te(12C, 3n)ÙØ
 139Ce�pg^�. ÄuIO3å

ØÌÆ¢�ÿþ(J, *Ð¿�#
 139Ce�U?jã. 139Ce�U?(�äk¥/�fØ�;.A�,

Ùpg^�düâf-u/¤. |^²���.O�
 139Ce�õOâf-u�Uþ, ïÄ
Ùpg^

-u��õOâfA5.

'�c pg^� U?jã õOâf�

1 Úó

ÛAØ 139Ce�¥fê�81, �C�ê. ÿþ¥/

Ø 139Ce�-uUÌ�±ïÄ?up�Äþ;��d

Øf�Ø�-u��ÍÜA5ÚõOâf-u��

/¤Å�
[1—5]

. �ó��c, k<|^138Ba(α, 3nγ)

�Aïá
 139Ce'�{ü�U?jã
[1, 2]

, ¿�Ñ

Ù3/2+, 1/2+ Ú11/2− $ U?©O�2d3/2, 3s1/2 Ú

1h11/2 ü¥f�Ç�. Ù¥, 11/2− �´�Æ·ÓØÉ

U�. 139Ce�g^ I >11/2�'�U?´dd¥f

�Ç�Ø¢8N�Ä�ÚõOâf-u�ÍÜ/¤

�
[1, 2]

, nØO�2y
23/2−, 21/2−, 19/2−, 15/2−

Ú13/2− -u��Uþ. �uαâfp���AØU

ÙØp�g^�, �ó�|^lfLÜ�u�A

130Te(12C, 3n)XïÄ
 139Ce�pg^�. ·�ò

139Ce�U?jã*Ð�5765keV, ¿?�
�kjã

¥��Ø.

2 ¢�

| ^ U þ � 50MeV � 12C å 6 ñ Â þ �

1.4mg/cm2 � 130Teq�)
 139Ce�pg^-u�.

q��k9mg/cm2 þ� 197Au�, ^u{��A�

Ô!�ØõÊVÐ°. å6d¥I�fU�ÆïÄ

��HI-13G�\�ìJø. ^14@BGO(AC)HPGe

&ÿì?1
X-γ-t , γ-γ-tÎÜÿþ (tL«ÎÜI,

�200ns). �¼�
7.0×107 �ÎÜ¯�. �
3¢

�¥J�γ�[�õ45, ò&ÿì�u3��Ý

«�. ���Ý �(9�A�&ÿìê8)�: �

�Ý90◦(4)!¥m�Ý55◦ Ú125◦(2)!��Ý45◦ Ú

135◦(8). �&ÿìé 60CoIO1332.5keV���

Uþ©EÇ32.0—2.7keV�m. ¢�c�©O|^

152EuÚ 133BaIO��é¤k&ÿì?1
�é

�Ç�Ý. 3l�êâ?n�, é�&ÿì?1°(

OÃ���, òÎÜêâ�ü¤��é¡Ý
, ^u

©Ûγ���mÎÜ'X; ò u90◦ Ú45◦ (135◦) 

�&ÿì¼��ÎÜêâ�ü¤DCOÝ
, ±J�γ

�[õ45&E.

3 (J

�â�®�γ���ÎÜ'X
[1, 2]

, �½
u

139Ce#�γ��. ÏLc[©Û 139Ce�γ���m

�ÎÜ'X, ïá
Xã1¤«� 139Ce�U?jã.

ã2�Ñ
;.�ÎÜÌ, Xw«ò-pg^�γ�

[�m�ÎÜ'X. jã¥O\
19^#γ�[, u

y
 u3182.7keVU?±þ�10�#U?. U?g

^Ú�¡��½Ì��âDCOXê. du2629.7keV

U?�ÓØÉU�, dU?±e�γ��õ45&E

2006 – 06 – 01 Âv

* I[g,�ÆÄ7(10475097,10221003), ¥I�Æ�z<Oy�8Ú¥I�Æ�Ä7]Ï

1) E-mail: zxh@impcas.ac.cn

357 — 360



358 p U Ô n � Ø Ô n ( HEP & NP ) 1 31 ò

�g©z [1]. L1�Ñ
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�'U?�g^�. @Ï�ïÄó��Ñ
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[1]
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295.8Ú1309.7keV�ü^��. ·��*ÿ� u
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[1]

. d u �

3�õ�ª��[, |^ÎÜ'XÚ�[Uþ\

Ú�K'�(½/ïá
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§�AT´X�ó4�[. ·�ïÆùü^γ�
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23/2Ú25/2. du�3�r�1279.3keVo4�[,

�T�[ë�4094.9Ú2816.3keVU? (Jπ=21/2−),

4094.9keVU?�g^�¡AT�25/2−. Ón, ïÆ

4399.4keVU?�g^�¡�27/2−. Äu�'�[�

DCOXê, ·��½
Ù¦#U?�g^�.  uj
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ã 1 139Ce�U?jã

L 1 ¢�*ÿ�� 139Ce�γ���Uþ (Eγ), �[Ð"��UþÚg^�¡ (Ei,J
π
i ), (Ef ,J

π
f ), �érÝ (Iγ)Ú

DCOXêRDCO

Eγ/keV Ei/keV Ef/keV Jπ
i →Jπ

f I∗γ RDCO

186.6 2816.3 2629.7 21/2− → 19/2− 169.0±0.2 0.85±0.02

191.9 4271.6 4079.7 29/2→ 27/2 33.9±0.3 0.87±0.03

205.1 4079.7 3873.9

221.0 4094.9 3873.9 25/2− → 23/2 8.1±0.2 1.05±0.04

237.6 5765.0 5527.4

269.7 2629.7 2360.0 19/2− → 15/2−

295.8 2360.0 2064.1 15/2− →

304.5 4399.4 4094.9 27/2− → 25/2− 23.3±0.2 0.91±0.04

366.4 3182.7 2816.3 23/2− → 21/2− 100±0.4 1.03±0.02

403.0 4802.3 4399.4 (31/2)→ 27/2− 28.6±0.3 1.11±0.06

420.2 5222.5 4802.3

479.3 4750.9 4271.6 33/2→ 29/2 17.5±0.2 1.17±0.07

754.4 754.4 0.0 11/2− → 3/2+

777.6 5524.7 4750.9

897.0 4079.7 3182.7 27/2→ 23/2− 42.8±0.4 1.44±0.04

912.2 4094.9 3182.7 25/2− → 23/2− 13.9±0.3 0.98±0.06

1014.8 5765.0 4750.9

1057.6 3873.9 2816.3 23/2→ 21/2− 21.6±0.3 0.96±0.06

1194.3 4079.7 2885.4 21.7±0.3 1.43±0.09

1217.6 4399.4 3182.7 27/2− → 23/2− 18.6±0.3 1.33±0.07

1255.8 5527.4 4271.6

1279.3 4094.9 2816.3 25/2− → 21/2− 27.5±0.4 1.35±0.06

1309.7 2064.1 754.4 → 11/2−

1605.6 2360.0 754.4 15/2− → 11/2−

∗γ��rÝ´±366.4keV�rÝ�100��é�.



1 4 Ï w��µ
139Ce�õOâf-u� 359

ã 2 186.6keV�[�ÎÜÌ

(a) $Uã; (b) pUã; (c) 366.4keV�[�ÎÜÌ.
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11/2
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11/2
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11/2

25/2+ 4564.2
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�¦; S �L�þ�,

S = M(137Ba)−M(138Ba)−M(139Ce)+

M(140Ce) =−590keV .
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Study of Multi-Quasiparticle Excited States in 139Ce *

HUA Wei1,2 ZHOU Xiao-Hong1;1) ZHANG Yu-Hu1 GUO Ying-Xiang1 LEI Xiang-Guo1

XIE Cheng-Ying1,2 SONG Li-Tao1,2 WANG Hua-Lei1,2

1 (Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

2 (Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract High-spin states in 139Ce have been populated using the 130Te(12C,3n) reaction at beam energy of 50MeV.

The level scheme of 139Ce has been revised and extended greatly up to E=5765.0keV. The level structure of 139Ce shows

typical characteristics of spherical nucleus, and the high-spin states were formed by the excitations of valence nucleons.

Energies of the yrast and near yrast high-spin states in 139Ce have been calculated by the empirical shell model, and

the multi-quasiparticle nature of high-spin excited states has been discussed.

Key words high spin state, level scheme, multi-quasiparticle state
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