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1 (�u�ÆÔnX �® 100084)

2 (¥I�fU�ÆïÄ� �® 102413)

Á� 3¥I�fU�ÆïÄ�H-13G�\�ìþ, ÏL­lfØ�A 130Te(9Be,5n)�3åγÌ�¢

�Eâ, éA=130"¥fØ«� 134BaØ�pg^�?1
ïÄ, ïá
 134BaØ�#�U?jã, �

pg^�*Ð�20~. Ø�y
±c����Ü©U?��[	, òÄ��U?*Ð�10+ , Ó�uy


Äu10+ Ó�ÉU�±þ�¯õ�U?��[. é¢�(J�XÚÆ©ÛL², 10+ Ó�ÉU��

yrast�², å
uü¥f|�, �Uäkγ ≈−120◦ ��ý/G, 3Ù±þ�U?LyÑér�üâf

5§äkE,�(�. Ä�¥*ÿ�²w�8N£�y�, í=��.�O�L², d8N£�´d�

é¥f�^ü¤�, TRSO�L², �X=ÄªÇ�O\, Ø�/Gu)²w�Cz, Ä�¥3¥f^

ü�Øäkγ ≈−60◦ �Aý/G.

'�c Ø(� 8N£� γ-γÎÜÿþ Ó�ÉU�

1 Úó

134BaØ uA=135�LÞØ«§Ù¥fê�

78, �CN=82÷��, ýOÙÄ��β/C��§¿

�äk^�γ/C. 
3pg^�eÙ(�A5K'

�E,, Ï� uT«S�Ø�f�¤�¡?uh11/2

æ���.Ü§¥f�¤�¡ uh11/2 æ���º

Ü, 3pg^�e, �éh11/2 d�f�^üò°ÄØ

��ý/GCz, 
�éh11/2 d¥f�^ü¦Ø�A

ý/GCz
[1]

. pg^edõOâf|�/¤�U�

½=Ä�§�¦�fØ/¤ØÓ�/G. ,��¡, C

Ï�ïÄL²§T«¥¥fêN <82�éõóóØ

¥Ñ�3ïá310+ �þ��Æ·Ó�ÉU�±93

Ó�ÉU�±þ�U?(�, 'X 134Ce
[2, 3]

, 136Ce
[4]

,
138Nd

[5]
, 140Sm

[6]
�. ù
10+ Ó�ÉU��@�å


uü¥f [νh11/2]
−2 |�, éÙïÄU�Ñ�fØ(�

�­�&E
[2]

. 3±c'u 134Ba�p-u����

¥, ©z [7]|^ 133Cs(α, 1p3n)�A, uy
 134Ba�

ü��Æ·Ó�ÉU� (10+, 5−), �½Ù|�©O�

[νh11/2]
−2, h11/2 ⊗νs1/2 (½d1/2), ¿�XÚ5/'�


ÙÄ�U?. 
©z [8]ÏL 128Te(10B,1p3n)�A,

*Ð
 134Ba�U?(�, XÚ/'�
K�¡��,

�ÑÙ�)Å�. �©��éu 134Bapg^�U?

(��?�ÚïÄ, Ì�´éÄ��*Ð9Äu10+

Ó�ÉU�±þ�U?(��£O, l
?�Ú´L


 134Ba�3åU?(��&E.

2 ¢�!êâ?n�(J

¢�´3¥I�fU�ÆïÄ�H-13G�\�

ìþ?1�, ^ 130Te(9Be,5n) 134Ba­lfLÜ–�u

�AÙØ 134Ba�pg^�. ¤^Ó � 130Teq�þ

Ý�2.34mg/cm2, �u3þÝ�20mg/cm2 �7q�

þ. 9Beå6�Uþ�45MeV. d14��xpXGe&

ÿì|¤�éÜ3åγÌ&ÿC�ÿþpg^�ò-

�)�γ-γÎÜ¯�. Ge&ÿì�éu1.333MeV γ

���Uþ©EÇ31.8—2.4keV�m.�g¢��8

�´Ó�ïÄ 134,135Ba�pg^�U?(�, ¢��
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ÏLγ���-u¼êÿþò45MeV(½�ÙØü

Øpg^���Zå6Uþ. l�?nïá
ü�Î

ÜÝ
, ��äk7.7×107 � (�Ø�.�)ÎÜ¯�

ê�ü�ÎÜÝ
, ±øγ-γÎÜ©Û. �
(½γ�

[�õ45, l
(½U?�g^Ú�¡, �©Oï

á
ü���'éÝ
, ^±����Ø����'

érÝ (DCO)'Ç�©Û. ÎÜêâ|^Radware§

S�?1©Û
[9]

.

ã 1 134BaU?jã

Ï L γ-γ Î Ü ' X ! � é � [ r Ý !DCO '

Ç � © Û, ï á 
 134Ba # � U ? j ã, X ã 1 ¤

«. éì©z [8]�(J, 3¥g^�Ü©, éuÄ

��8+ �±þ, #£O
Uþ�3636keV�10+ �

U ?, ± 800.6keV γ � [ � 8+ � � ë. * Ð 
 ã

1¥�>�6+ ±þ�3012keV(8+)�3846keV(10+)

ü�U?, ±712.2, 834.0ü^γ�[�ë. 
éu

m>�K�¡U?, 34001keVU?±þ, #uy


��4517keV�U?, ±516.1keV γ�[���

ë, 
3©z [8]¥�2375keV±þ�682.5keV γ�

[3�¢�¥vk�uy. duUþ�2956keV�

10+ U ? � � P Ï T=2.6µs � Ó � É U �
[7]

, Ù þ

¡��[Úe¡��[�mvkÎÜ'X, 
3d

Ó�ÉU�±þ�U?��[3±c�¢�¥v

k?Û��. 3dg¢�¥uy
�X��r�

���γ�[, |^-u¼ê�ù
γ�[m�Î

Ü'X5(½���[8á, (@§�áu 134Ba

�γ�[, 
ù
�[�U5gu�Æ·Ó�ÉU

�±þ, l
ïá
32956keV�10+ Ó�ÉU�

±þ�pg^�U?(�. ã2� 134,135Bak�L

5�A�¸�-u¼ê. Ù¥, 604, 796, 811keV

� 134Ba � 10+ Ó � É U � ± e � γ � [, 
 657,

961keV � 10+ Ó � É U � ± þ � # � γ � [, 204,

343, 1052keVK� 135Ba�γ�[
[10]

. lã¥�±w

�, 961, 657keV γ�[�-u¼êÚ 134Ba®�γ¸

�-u¼ê��. 3üØ
ÙáuÀ/�A��Ô�

�U5�, ·�(@Ùáu 134Ba. ã3�Ñ
é604.7

Ú961keV γ� � m � ¤ � Î Ü � Ì � ~ f. l �

ã 2 134,135BaØ,
A�¸�-u¼ê

ã 3 é 134Baêâ©Û�ÎÜ�Ì

ã 4 ÿ�� 134Ba γ�[�DCO'Ç
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Ì¥·��±�Ù/w��m��γ¸éA�ÎÜ

γ¸. g^��¡�(½ë�©z [7, 8]�(J, ±9

�¢�ÿ��DCO'Ç, Xã4¤«. du�
γ¸

�ÚO5�f§¢��ØÑÙ'Ç. ��
ó, XJ

�[�DCO'�31.1þe, ·�@�Ù�o4�[;

XJDCO'�30.7þe, K�ó4�[.

3 (J?Ø

l ã 1 � ± w Ñ, 134Ba � U ? ( � ' � E

,. 3 Ä � ¥, Ù E(4+
1 )/E(2+

1 ) ' � � 2.32, 
 T

' � 3 132Ba ¥ � 2.43, 136Ba ¥ � 2.28.134Ba ¥ �

E(4+
1 )/E(2+

1 )�'�0u��ü�Ø¥m, `²Ù

Ä�/C���u 132Ba
�u 136Ba. ã5�Ä��

1�a=Ä.þJ (1) �=ÄªÇ~ω �Czã. lã¥

�±wÑ, 134Ba3~ω ≈0.4MeVm©Ñy8N£�,


£��ªÇ��0.36MeV.

�
?�Ú
) 134Ba�/CA59Úå8N

£��Å�, ·�?1
í=��.�O�, O�

�)TRS(oÛd¡)±9OüâfU?. O�Äu

WoodsSaxon³Úü4!o4é�p�^, �[�[

!�©z [11—13]. TRS�O�(JXã6¤«. �

±w�, 134BaÄ�äk��β/C. 3Ä��, �f

Ø��ý (~ω=0�, γ=−7◦)/C, �X=ÄªÇ�

O�, Øª�n¶ (~ω=0.3, 0.4MeV�, γ ≈ −90◦)

/ C, � = Ä ª Ç ~ω>0.4 �, Ø � / G C � A ý

(~ω=0.5MeV�,γ ≈ −63◦). âd�±@�dØ�

/G3~ω=0.4MeV��u)âC.

ã 5 134Ba¥Ä��1�a=Ä.þ

J(1) �=ÄªÇ~ω �Czã
ã 6 ^í=��.O���� 134Ba�TSRã

(a) ω =0.0, β2 = 0.124, γ =−7.34◦, β4 =−0.002; (b) ω = 0.3, β2 =0.130,

γ =−89.5◦, β4 =−0.004; (c) ω = 0.5, β2 = 0.043, γ =−63.7◦, β4 =0.012.

ã7�Ñ
í=��.O����134BaØ�¥

fÚ�fOüâfU?ã, O�¥¦^c¡TRSO

����Ä�/Cëê. dã7�±wÑ�é¥f3

~ω ≈0.36MeVÑy^ü, Ú¢�ÎÜ�éÐ; 
�f

^ü��~ω �C0.6MeV�âÑy. Ïd, ·�@�

�é¥f^üÚå
 134Ba�8N£�. (ÜTRS�

O�, �±@��éh11/2 ¥f�^ü°Ä 134BaØä

kγ ≈−60◦ �/G. ��J��´, 3�CØ 134Ce¥

�*ÿ��q�y�.

ã 7 134BaOâfU?ã

(a)O�f, (b)O¥f, ¢�: (π, α)=(+, +1/2), :

�: (π, α)=(+, −1/2), :y�: (π, α)=(−, +1/2),

J�: (π, α)=(−, −1/2).

©z [7,8]�Ñ, 3 134Ba���Ó¥f�¥Ñ�

3�Æ·10+ Ó�ÉU�, ¿�ÙÆ·��fêO\


~�. 3 136Ce
[4]

, 138Nd
[5]

, 140Sm
[6]

Ø¥, 10+ Ó�

ÉU��þ�U?äk�½�8N5, Ly�§��

�Ó ��m�8N=ÄU?��q5, �±^fÍ

Ü�.Cq£ã. 'X 138NdØ¥10+ Ó�ÉU�±

þU?Ú 139NdØ¥11/2− ��þU?9 140Nd¥Ä

�U?�3�q�(�
[5]

. 
 134Ba¥10+ Ó�ÉU

�±þ�U?(�éØ5K, Øäkù«8N5. ù

Ú 134CeØ¥10+ Ó�ÉU�±þ�U?(��aq.

©z [2]�Ñ, 134CeØ¥10+ Ó�ÉU��yrast�²,

å
uü¥f|�, �äkγ ≈−120◦ ��ý/G. ¤

±, 134Ba¥�10+ Ó�ÉU��A´yrast�², AÚ

134Ce�10+ Ó�ÉU�äk�q�A5, =: å
u

ü¥f|�, �äkγ ≈−120◦ ��ý/G. �´ù«

γ ≈ −120◦ ��ý/G, ¦��fØ�$Ä����


8N5, l
¦�Ùþ�U?LyÑ���âf$

Ä�A5. éuù
üâfU?|��©ÛI��õ

nØ�¡�ó�.
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ïá31167keV(2+)9Ù±þ�U?�Uáuγ

�Ä�, ÙU?(�ÚÓ¥f� 138Nd
[5]

¥�A(�

é�q. 
ïá35− �±þ�K�¡U?(�3©

z [8]¥®²�
�[?Ø. 32300keV(6+)U?±þ

#uy�U?X��(�A5ÿØ�Ù, é§��@

£I��õ¢�ÚnØ�ó�.

4 (Ø

ÏL­lfØ�A�3åγÌ�¢�Eâ, é

A=130"¥fØ«� 134BaØ�pg^�?1
ï

Ä, ïá
 134Ba�#�U?jã, �pg^�*Ð�

20~. é¢�(J�©ÛL²: 10+ Ó�ÉU��yrast

�², å
uü¥f|�, �Uäkγ ≈ −120◦ ��

ý/G; 3dÓ�ÉU�±þ�U?LyÑér�ü

âf5, äkE,�(�. éÄ��U??1
*Ð,

*ÿ�8N£�y�, í=��.�O�L², d8

N£�å
uü�¥f|�, TRSO�L²Ùäk

γ ≈−60◦ �Aý/C.

�öa�¥I�fU�ÆïÄ�Jø¢�å6!

q±93¢�ÏmJø��«�Ï.
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Level Structure with High Excitation States in 134Ba *

CHE Xing-Lai1;1) ZHU Sheng-Jiang1 LI Ming-Liang1 YU Ying-Nan1 CHEN Yong-Jing1

DING Hui-Bo1 XU Qiang1 ZHU Li-Hua2 WU Xiao-Guang2

LI Guang-Sheng2 LIU Ying2 HE Chuang-Ye2

1 (Department of Physics, Tsinghua University, Beijing 100084, China)

2 (China Institute of Atomic Energy, Beijing 102413, China)

Abstract The high spin states in neutron-deficient 134Ba nucleus have been studied by using heavy ion induced reaction
130Te(9Be,5n) and in-beam γ-ray spectroscopy carried out at China Institute of Atomic Energy. The level scheme has

been updated with spin up to 20~. Most of levels and transitions reported in the previous publications have been

confirmed. The levels in the ground state band was expanded to 10+ state, and many levels and transitions above the

10+ isomer have been identified. Based on the systematical analyzing, the 10+ isomer in 134Ba is a yrast trap of prolate

deformation with γ ≈−120◦ which is originated from two neutron configuration. Above the 10+ isomer level, the new

levels show strong single-particle motion and complex structural characteristics. The obvious collective back-bending

has been observed in the ground state band. The CSM calculations indicate that the back-bending of 134Ba is caused

by alignment of a pair of h11/2 quasi-neutrons. The nuclear shape has obviously changed with rotational frequency

increasing according to the TRS calculations, and the nucleus probably has an oblate deformation with γ ≈−60◦ after

the neutron alignment.

Key words nuclear structure, collective back-bending, γ-γ coincidence, isomer
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