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1 (3��ÆÔnÆ� �S 130021)

2 (¥I�fU�ÆïÄ� �® 102413)

3 (À����ÆÔnÆ� �S 130024)

Á� ÏLKÜ�u�A 144Nd(19F,5n)ÙØ
VÛØ 158Tm�pg^�. *Ð
�5®���(

�, ¿ïá
�^#=Ä�. ÏL���Ø�'�, ?Ø 158TmØ¥ü^oOâf��S�|�,

¿©O�½�πh11/2 ⊗νh9/2(α=+1/2)⊗(νi13/2)
2 Úπh11/2 ⊗νh9/2(α=−1/2)⊗(νi13/2)

2 |�. ïá3

πh11/2⊗νi13/2 |�þ�=Ä��*ÿ�¥y±Y^¡�=y�, cã�ü^pg^«�oOâf=

Ä��¥^¡�=. éùü«a.�^¡�=y���UÅ�?1
{ü½5�?Ø.

'�c ^¡�= VÛØ �(� |��½ pg^�

1 Úó

�fêZ=69!¥fêN=89�VÛØ 158Tm�

¥f¤�¡ up j � i13/2 f���.Ü. 3TØN

C, �X¥fê�O\±9Ïd���¥f¤�¡

�,p, �õ�e�� i13/2 ;�ò�ÓØ, �fØ�

/Cò?�ÚO�.  158TmØKTÐ u�/CØ

«�mà>�, Ùo4/C�é��, Ó�Ø/G�

é�^¿´uu)/C$�/G�UC. ÏdTØ�

pg^�ÌÆ�U¬Ð«X´Lk��Øy�. {

¤þ, ®kõ��K|é 158TmØ�pg^�?1


ïÄ (~X©z[1, 2]), ¿ïá
Äuπh11/2⊗νi13/2 |

��=Ä�±9ü^oOâf�, *ÿ�
���±

9�U��ª(�y�. ÒÙ¥�^oOâf�

ó, §�´�}Á5/�®��$-u�U?ë�

å5, ¿�§�|�vk�¿©/?Ø. Ó�, 2g

éTØ?1ïÄ, kF"*Ð�®�=Ä��U?(

�, ¿�Uuy#�=Ä�. ,	31995c, 4$�

�é�þêA ≈ 160«¥πh11/2 ⊗νi13/2 |���$

g^^¡�=y�?1
ïÄ
[3]

, �«
Nõäk

�d��Ôn5Æ. �âTïÄ�±ýÏ, 158Tm¥

πh11/2⊗νi13/2 |���^¡�=: ug^ I ≈ 21~,

�â± ®�� 158Tm¢�êâØv±éù�ýÏ

�Ñ�². Ïd?�Ú*Ðé 158TmU?(��@£

éuØ(��ïÄäk�¿Â. �u±þ��¡�

]¦, �ó�|^3åÌÆ�{é 158Tm�pg^�

?1
ïÄ.

2 ¢��{

3�ó�¥, ÏLKÜ�u�A 144Nd(19F,5n)Ù

Ø
 158Tm�pg^�. \�å6d¥I�fU�Æ

ïÄ�HI-13G�\�ìJø, Uþ�108Ú112MeV,

3z�Uþ:þ?1
��Ógÿþ. qá��g

| � 144NdpXÓ ��, Ù�þþÝ�5mg/cm2.

|^14��xpX÷&ÿì?1
γ-γÎÜÿþ±9

ÎÜγüÌ��ÿþ, �Â8
γ-γÎÜ¯��2×108

�. �&ÿì|^ 152EuIO?1
Uþ�ÝÚ�

Ç�Ý. l�©Ûïá
^uÎÜ'X©Û�é¡

zEγ-Eγ Ý
±9^uγ��õ45©Û��é¡z

ADOÝ
. 'uADOÝ
�ïáÚ©Û�{�±ë

�©z[4].
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3 ¢�(J

l�êâ©Ûw«, ¤Àåq|ÜÌ�)¤


158Tm, 159Tm, 158Er, 157Tm, 157Er, 155HoÚ 159Er�

�{Ø, Ù¥± 158Tm)¤�¡��. �âéγ-γÎÜ

'X�©Û±9γ���érÝ��Ä, ·�ïá


158TmØ�U?jã, Xã1¤«. �U?¥yÑÄ

uØÓS�|��=Ä�(�, ©O±B1—B8IP.

éjã¥�γ��õ45��½Ì��â±e3:�

Ä: (1) ± ó��ïÄ(J; (2) �γ���ADO�;

(3) ÏLKÜ�u�A)¤�-u��g^���-

uU�,p,p; 3�$u�Uu)�ª(�g^

«�, U?�m��[���8N�[. L1�Ñ
�

γ����érÝÚADOXê��(J.

ã 1 �ó�ïá� 158TmU?jã

Ù¥γ��Uþ�ü �keV, �Þ°Ý�γ��rÝ��¤�'.
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L 1 158Tm¥�γ���Uþ!©"��g^Ú�¡!�érÝÚADOXê�

Eγ (Iπ)i → (Iπ)f Iγ RADO Eγ (Iπ)i → (Iπ)f Iγ RADO

B1—B2 623.1 (23+)→(21+) 18(2) 1.3(1)

129.9 (11−)→(9−) 165(32) 295.6 (23+)→(22+) 15(2) 0.9(1)

253.0 (12−)→(11−) 105(8) 0.8(1) 668.6 (24+)→(22+) 14(2) 1.2 (2)

116.3 (13−)→? 27(6) 0.4(1) 372.2 (24+)→(23+) 11(2) 0.9 (2)

190.5 (13−)→? 30(7) 0.8(1) 696.7 (25+)→(23+) 18(3) 1.5(2)

382.0 (13−)→(11−) 100(7) 1.4(2) 324.0 (25+)→(24+) 14(3) 0.9(2)

129.9 (13−)→(12−) 91(16) 732.2 (26+)→(24+) 13(3) 1.2 (2)

428.3 (14−)→(12−) 32(3) 1.2(1) 407.0 (26+)→(25+) 7(1) 0.7 (1)

298.9 (14−)→(13−) 89(6) 0.8(1) 762.4 (27+)→(25+) 12(2) 1.2(1)

516.2 (15−)→(13−) 127(6) 1.3(1) 354.5 (27+)→(26+) 8(1)

217.2 (15−)→(14−) 81(7) 0.8(1) 773.6 ?→(26+)

544.2 (16−)→(14−) 50(3) 1.2(1) 799.2 (29+)→(27+) 14(2) 1.4 (2)

327.6 (16−)→(15−) 67(7) 0.8(1) 873.7 (31+)→(29+) 10(2) 1.2 (2)

610.1 (17−)→(15−) 100(9) 1.3(1) 908.5 (33+)→(31+) 9(1) 1.1 (2)

282.9 (17−)→(16−) 45(4) 0.7(1) 879.4 (35+)→(33+) 4(1)

635.9 (18−)→(16−) 41(2) 1.2(2) 490.0 (36+)→(35+)

352.7 (18−)→(17−) 37(3) 0.9(1) B5—B6

681.2 (19−)→(17−) 78(7) 1.1(1) 293.0 (20+)→(19+) 3(1)

327.7 (19−)→(18−) 31(3) 0.9(1) 582.8 (21+)→(19+) 7(2) 1.2 (2)

709.2 (20−)→(18−) 31(2) 0.9(1) 289.8 (21+)→(20+) 8(2) 0.7(1)

380.5 (20−)→(19−) 9(1) 596.4 (22+)→(20+) 9(1) 1.4(2)

733.5 (21−)→(19−) 34(5) 1.2(2) 306.0 (22+)→(21+) 9(1)

352.7 (21−)→(20−) 12(2) 0.8(1) 649.2 (23+)→(21+) 7(1)

762.9 (22−)→(20−) 20(2) 1.4(2) 342.5 (23+)→(22+) 9(1) 0.8 (1)

409.4 (22−)→(21−) 8(1) 0.9(2) 672.2 (24+)→(22+) 7(1) 1.4 (2)

784.4 (23−)→(21−) 16(1) 1.4(2) 329.1 (24+)→(23+) 8(1) 0.9 (2)

375.0 (23−)→(22−) 7(1) 724.7 (25+)→(23+) 6(1) 1.3 (2)

814.5 (24−)→(22−) 6(1) 1.3(2) 394.5 (25+)→(24+) 6(1)

439.6 (24−)→(23−) 4(1) 743.9 (26+)→(24+) 6(1) 1.4 (3)

876.5 (25−)→(23−) 9(1) 1.2(2) 348.4 (26+)→(25+) 4(1)

924.5 (27−)→(25−) 8(1) 1.1(2) 849.5 ?→(26+)

871.0 ?→(24−) B7—B8

882.0 ?→(27−) 154.0 8(2)

B3—B4 353.5

503.0 (19+)→(17+) 4(1) 200.5 5(1)

285.8 (20+)→(19+) 12(1) 0.8(2) 419.5 5(1)

551.3 (21+)→(19+) 10(1) 219.6 4(1)

265.6 (21+)→(20+) 15(2) 0.9(1) 456.1 5(1)

592.2 (22+)→(20+) 9(1) 1.2(2) 237.0 6(1)

326.9 (22+)→(21+) 16(2) 0.9 (2) 516.3 4(1)

279.5 Links

563.6 9(2) 1.5(3) 868.0 (17+)→(16−) 5(1)

284.1 735.1 (19+)→(18−) 15(2) 0.8 (1)

598.5 4(1) 692.9 (20+)→(19−) 31(4) 0.9 (1)

314.0 578.3 (21+)→(20−) 10(1) 0.8 (1)

632.0 8(1) 1.1(2) 773.7 (19+)→(18−) 6(1)

714.5 737.8 (20+)→(19−) 16(2) 0.8 (1)

673.6

B1ÚB2�¤
�^rÍÜ�, ¿��Ù/®�

´ïá3πh11/2⊗νi13/2 |�þ
[1, 2]

. §�´ 158TmØ

3¥$g^«��'�. 3± �ó�¥, B1�*ÿ

� (23−), }Á5/� (27−); B2�*ÿ� (22−), }Á

5/� (24−). 3�ó�¥, �½
± ó�'uB1

�(J, ¿UY�þíp� (29−); Ó�ò± ó�

¥}Á5ïá� (24−) →(22−)�[l798keV?��

814keV, ¿UY�þ}Á5/ïá
 (26−)→(24−)�
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[. ,	�*ÿ�
440keV� (24−)→(23−)�[. ù

�*ÿ?�Ú|±
·�é (24−) →(22−)�[�U

þ?�. ã2(a)Ú(b)�Ñ
|±±þ#(J�mIÌ

«~.

ã 2 γ��mIÌ«~

ã¥Ik�:ÎÒ� γ ��5g 157,159 Tm�Z6.

^umI�γ��IP3�ã¥.

B3ÚB4�¤�rÍÜ�3©z[1,2]¥®k��,

¿��½�Äuπh11/2 ⊗νh9/2 ⊗ (νi13/2)
2 |�. ,	

©z[1]¥Øã
3B3�ºÜ�Uk�ª(u). B3

ÚB4´ 158TmØ3¥pg^«��'�. �ó�é

B3ÚB4�U?(��ïÄ(J�± ó��(J�

���, *ÿ�
u)�ª( ��490keV�[, m

IÌ«~�ã2(c). ,	, 3B3�.Ü#*ÿ�
�

� (17+)U?, �ã1¤«.

B5ÚB6�¤
�^rÍÜ�. §�3©z[2]¥

®k¤��, ,�´��©}Á5/ÏL�^

738keVUþ��[�B1ë�å5, ¿�©z[2]�é

B5,B6�U?g^±9S�|�?1?Ø. 3�ó�

¥, �½
± ó�ïá�dB5ÚB6|¤�ÍÜ�

(�, ¿3B6.Ü#ïá
�^583keVUþ��[.

T�[q?�Ú��
293keV�[��3�|±(ë

�ã1). AO´, ·��#*ÿ�
�^774keVUþ

��[, ¿ÏdrB6ÚB2�ë�
å5. éu©

z[2]¥���B5ÚB1�m�738keVë��[, �ó

��ïÄ(J?�Ú�½
§��3. ù�, ÏL738

Ú774keVü^ë��[, B5ÚB6�U? �Ò��

©�½/(½
e5. ã2(d)Ú(e)�Ñ
|±ùÜ©

#(J�mIÌ«~.

B7ÚB8´�ó�¥#ïá�=Ä�, mIÌ«

~�ã2(f). ·�}Á5/r§��½� 158Tm�=

Ä�. ù���½Äu±eA�¡��Ä. Äk, d¤

Àåq|Ü¤�)�Ù¦�{Ø�-u�U?(�

Ñ®��
éÐ�ïÄ, B7ÚB8Øáu§�¥�

?Û��Ø9ÙPCfØ, ¿�B7ÚB8ÙØrÝ²

w�LÙ¦�{Ø¥,
®��fÙØ��rÝ. Ù

g, B7ÚB8�¤
�^ÍÜ�, ¥yX�Ð�=ÄÌ

A�, ù`²B7ÚB8¿�5gÏ=£�A�AÏÅ

��)��C�ØÚqØ��fØ, Ï�ù���f

Ø�C¥/Ø, Ù-u�UÌ¥yüâf$Ä�A�.

��, éuÏå6�q¥,�±9+�¥�Ô�u)

�A)¤B7ÚB8��U5�?1
¿©��Ä,

¿��
üØ. B7—B8�.NC�E2�[Uþ®$

�353keV, ù�¢�&EV«XB7—B8���U�

üOâf�, Ù�U�S�|��πg7/2⊗νi13/2.

4 Ôn?Ø

4.1 B5—B69B3—B4�g^9|��½

B5—B6�B3—B4�©�q, Ñå©u�p�-

uU �¿�$g^«�'�B1—B2ò-. w,,

B5—B6�´oOâf�. ÒÙØrÝó, B5—B6

fuB3—B4. ù�&EL²B5—B6ò-�B1—B2

�738, 774keV�ë��[Ø¬´∆I=2��[, Ä

KB5—B6Ò¬'B3—B4��C'�Ïdäk�

é���ÙØrÝ. �Ä�lfKÜ�u�A¥

U?g^���X-uU�,p,p�A:, 738,

774keV�ë��[A�∆I=1�[. ADOêâ�©

Û�?�Ú|±
ù��½. 3dÄ:þ, ·�?�

Ú�½
B5—B6¥�U?g^, Xã1¤«.

lã1q�±w�, B5—B6�B3—B4äk�q

�U?(�, =äk�Óg^�éAU?�Uþm�

����. ù�&EJ«·�, �=ÄªÇ�Ó�,

B5—B6kX�B3—B4�����^ü�Äþ. ±þ

íØ��±l 158Tm�=Ä��¢�^ü����

�y², Xã3¤«. ¯¤±�, 3 158TmØNC, 1�
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é i13/2 ¥fé^ü (=Ï~¤`�AB���)¤�

)��ÄþwÍ�uÙ¦Oâf�é^ü�Äþ,

Ó����ªÇ��$. Ïd·�@�, 3B5—B6�

Oâf�¤¥�XÓB3—B4���¹X�é3�$

ªÇé^ü� i13/2 ¥f (=AB¥f). ¢Sþ, |�

�¤¥�¹X�$ªÇé� (i13/2 )2 ¥f´ù�Ø

«rÙØ�oOâf��wÍA:, ~X3160,162Lu

¥
[5, 6]

. �´Ï��éé i13/2 ¥f��X���^

ü�Äþ��
�¹Xù�¥f�|�3Uþþ�¯

/�'�ü$�C, ¤±¦�ù��|�3¢�þ�

N´�*ÿ�.

ã 3 158Tm¥B1—B6���^ü�Äþ�=Ä

ªÇ�Cz

O � ¥, ë � � � Harris ë ê�J0=20MeV−1
~
2,

J1=60MeV−3~4.

�?�Ú�½oOâf�B5—B6�|��¤,

I�
)3 158Tm¤�¡NC©ÙX=
O¥fÚ

O�fNilsson;�. �d, �	3��Û¥fØ!

Û�fØ¥Oâf|��¢�*ÿ(Jék�Ï. Ù

(J�uL2. �Qã�B, z«|��Ñ
éA�

OâfÎÒ. �âL2�±íäB5—B6��U|�

kXeÃõ�¹: (1) Ap(Bp)CAB; (2) Ap(Bp)DAB;

(3) Ep(Fp)EAB; (4) Xp(Yp)EAB; (5) Ep(Fp)CAB;

(6) Xp(Yp)CAB; (7) Ap(Bp)EAB; (8) Ap(Bp)FAB;

(9) ApE(F)AB; (10) BpE(F)AB. Ù¥c4«�¹�

K�¡, �6«�¹���¡.

3cã�10«�U5¥, |� (1)®²��½�

B1—B2�pg^Ü©, Ïd�±�üØ3B5—B6�

�U|��	. |�(2)�±���/w¤üOâf�

Ap(Bp)B|��²{AD�����(J, =�B1—

B2pg^Ü©�/¤Å��q. Äuí=��.�O

�
[7]

L², 3 158TmØNC, AD����BC���

LyX�q�1�, =���Ó����ªÇÚ^ü

�ÄþCz. lã3�±w�, B5—B6�B1—B2

�pg^Ü©kXwÍ�É�^ü�. XJ��

B5—B6�±�*ÿ�v
$g^�{, @oéA�

^ü�òLy�£� (backbend)/G, ���ªÇ

¬$u0.3MeV. B1—B2�^ü�3BC���

NCKÌ�Ly�þ� (upbend)/G, ���ªÇ3

0.4MeVNC. Ïd|�(2)��±�üØ3B5—B6|

���Ä�	. �
�ä|� (3)Ú (4)´ÄÜn, ·

��âAÛ�.
[8]

O�
§���SB(M1)/B(E2)

�. 3¤�9�g^«�, éA�O�(J©O�0.3

Ú0.8(µ2
N/e2b2)Y². B5—B6�B(M1)/B(E2)�

¢��K�2.3 (µ2
N/e2b2)Y². d	, XJb½B5—

B6�|�´(3)½(4), @olB5—B6ò-�B1—B2

�ë��[¥, Ø®*ÿ��M1�[	, �é�U�

3é~��E2�[. 3¢�þéØ�ù��E2�

[��3yâ. Ïd, kndr|� (3)Ú (4)�üØ

3�Ä�	. éu|� (5)Ú (6), ·��±�â�ü

Ø|� (2)��qndrùüö�üØ3	.

L 2 158Tm���Û¥fØ!Û�fØ¥*ÿ�

�Oâf|�

Oâf Nilsson ^ü�Äþ/~ g

|�
f��

|�(~ω=0)
(π, ^¡α)

(~ω ≈ 0.2MeV) Ïf

A (+, +1/2) 5.5

B
i13/2 1/2[660]

(+, −1/2) 4.5
−0.18

C (+, +1/2) 3.0

D
i13/2 3/2[651]

(+, −1/2) 2.5
−0.20

E (−, +1/2) 2.0

F
h9/2 3/2[521]

(−, −1/2) 1.5
−0.33

Ap (−, −1/2) 3.0

Bp

h11/2 7/2[523]
(−, +1/2) 2.5

1.2

Ep (+, −1/2) 0.5

Fp

g7/2 7/2[404]
(+, +1/2) 0.5

0.70

Xp (+, +1/2) 0.5

Yp

d5/2 5/2[402]
(+,−1/2) 0.5

1.4

OâfÎÒ�ke�Ip�éAÛ�fØ�¹, Ãe�I�é

AÛ¥fØ�¹.

�
é{e�4«|��Ñ�ä, k7�0��

e��Ø��'¢�(J. 3���Û¥fØ 157Er
[9]

Ú 159Yb
[10]

¥, Äuh9/2 |��ü�^¡©|, =EÚ

F3²{
AB����¥y��§Ý��~^¡3

� (EAB|�3Uþþ$uFAB|�), ü�©|�m

ÍÜ�f, ��3�NM1ë��[, Ó�3���

?EABÚFAB|��ÏLE1�[©O�BÚA|�

�ò-. 3��Û�fØ 157Tm
[11]

, 159Tm
[12]

¥, Ä

uh11/2 |��ü�^¡©|=Ap ÚBp �¤
äk

�é��§Ý^¡3��rÍÜ�, 3²{AB��

��¥y��§Ý��~^¡3� (BpAB|�3U

þþ$uApAB|�), Ó�ü�^¡©|�m�,

�±rÍÜA�. 158Tm¥�B5—B6¥yrÍÜ, ù

�A�q�3`²XB5—B6�|�ØAT´cã

�(9)½(10), ��U´(7)½(8)¥�,��, =h11/2
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�f�zü�^¡þfê, h9/2 ¥f�zX��^

¡, ½ö�E, ½ö�F.

± é 158TmØ¥B3—B4�|�?Ø
[1, 2]

�´

�9πh11/2 ⊗νh9/2 ⊗ (νi13/2)
2 �g, vk?1�[

z�|�?Ø. duB3—B4ÚB5—B63U?(�þ

�4r�q5, ±þ'uB5—B6�|�?Ø���

·^uB3—B4. XJB5—B6�S�|�´cã�|

�(7), @oB3—B4�S�|�K�(8); �L5, K�

ö�|��péN. ÒXÓ�Cuy (~X©z[13])�

Ã�V�y���, B3—B4ÚB5—B6�¤
�é

k��^¡º�V�. lã1�±w�, Òäk�Ó

g^��U?ó, B3—B4¥�U?Ñ$uB5—B6

¥�éAU?. é��Û¥fØ¥EABÚFAB|�

�Uþ'X, ·���u@�B3—B4Äu|�(7),

B5—B6Äu|�(8). 3ã4¥�Ñ
B3—B4Ú

B5—B6��SB(M1)/B(E2)'��¢�(J±9�

nØ
[8]

O�(J�'�. �±w�¢��nØ��


éÐ���, ?|±Xcã�|��½.

ã 4 158Tm ¥ B3—B4 Ú B5—B6 üÍÜ���

SB(M1 : I → I−1)/B(E2 : I → I−2)'��¢

�(J

�;�U, B3—B4��êâ�m²£
0.5~. ã

¥ J � L « � â A Û � .
[8]

O � � � � B(M1)/

B(E2) ' � � n Ø ( J. 3 n Ø ( J � O � ¥,

Q0=4.9eb, gR = A/Z = 0.43, Ù¦ëþ���ë

�L2.

4.2 158Tm πh11/2 ⊗νi13/2 |��¥�±Y^¡�

=y�

VÛØ¥�$g^^¡�=y�3C
c5É

�
Ø(�ïÄ<
�pÝ'5, 3nØþ®�Ñ


õ«Å�)º. 4$��Qé�þê160«VÛØ

πh11/2 ⊗νi13/2 |���$g^^¡�=y�?1


XÚ�ïÄ
[3]

, o(Ñ�
XÚÆ5Æ. �âù��X

ÚÆ5Æ�±ýÏ, 158Tm�πh11/2⊗νi13/2 |��¬

3g^� I ≈ 20—21~NCl$g^«��~^¡3

�¡E�pg^«��~^¡3�.

3�ó�¥, é 158Tm πh11/2⊗νi13/2 |���p

g^«U?(�?1
[��ïÄ, ��
���¢

�(J. ±d�Ä:, ã5�Ñ
L��S^¡3��

g^Cz��1��. Ó�ã¥��Ñ
���V

ÛØ 160Lu��'¢�(J, TØ�^¡�=:�ý

Ï
[3]

3I ≈20—21~NC. lã5�±w�, éü�Ø�

πh11/2⊗νi13/2 |��ó, ^¡3��¢�:þ®�

LýÏ�^¡�=:, �´%�,vkÑy$g^«

�^¡�=¡E��~�y�, $�u�~�^¡3

�kUYO��,�. 8cÿÃnØé 158TmÚ 160Lu

ü�Ø¥“�~”�±Y^¡�=y��Ñ÷¿�)

º. ��þê160«Ù¦LyX�~^¡�=1��

VÛØ�', ¥fêN=89� 158TmÚ 160Lu u�/

C«�mà>�, Øo4/C�é��, Ø/G�N

´u)Cz. �é�^�Ø/G�±¦ü�ØÏé

^ü¥f�/G°Ä�^äk�é��§Ý��n

¶/C
[7]

. ùé�U´ü�Ø¥�±Y^¡�=1�

��û½Ï�.

ã 5 158TmÚ 160Lu�πh11/2 ⊗νi13/2 |���

^¡3�1��g^�Cz

ã¥p�I�½Â�S(I) =E(I → I−1)−[E(I+1→

I)+E(I −1 → I −2)]/2. 158TmÚ 160Lu�¢�ê

â©O�g�ó�Ú©z[5].

4.3 158Tm9�CVÛØ¥oOâf��^¡3�

3Äuπh11/2⊗νi13/2 |��VÛØ=Ä��^¡

�=5Æ�XÚ/o(
[3]

±�, 3,
Ù¦�üOâ

f|�¥�uy
^¡�=y�, ~X3πh9/2⊗νi13/2

|�¥
[14]

, ¿Ïd¦�VÛØ¥^¡�=y��ïÄ

��
�õ�'5, ¤�C
c5Ø(�ïÄ+�¥

�9:¯K. ù
^¡�=y�ÊHu)u$g^«,

�Xg^�,p, �pc|å�AOr, ^¡�=

¬l�~¡E��~. �Ò´`, 3g^�v
p�,

VÛØ¥�=Ä���XÚ/Ly��~�^¡3

�. 3c¡�Ñ
 158Tm, 160Lu¥�±Y^¡�=ù

��~k��y��, ·�r81=� 158Tm¥Ä

uÙ¦|��=Ä�, =B3—B4ÚB5—B6. Ï�§

�´oOâf�, U?g^�®²ép, ¤±UìX

ÚÆ5Æ�ýÏ, §�é�U¥y�~�^¡3�.

ã6�Ñ
L�B3—B4ÚB5—B6^¡3�1�

�Xg^Cz�'X. 3B3—B4¥, dud¥f�z
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X��^¡þfêα=+1/2, d�f�zXü�^

¡þfêαf =−1/2Úαu=+1/2, ÏdB3—B4�`¨

�^¡þfê�αf=1/2+(−1/2)=0, éAXóg^,

�`¨�^¡�αu=1, éAXÛg^. aq/�

±í�B5—B6�`¨Ú�`¨�^¡©O�αf=1

Úαu=0. Uìã6¥p�I�½Â�±��, XJã

¥ç:ÎÒXÚ/pux:ÎÒ�, @o=Ä�¥y

X�~^¡3�; ��K��~3�. lã¥�±

w�, þãü^ÍÜ�þ¥y�~�^¡3�, =`

¨�^¡3Uþþpu�`¨�^¡. �u 158Tm¥

ù��k�y�, ã6Â8¿�Ñ
�CÙ¦VÛØ

¥äk�q|�=Ä��^¡3�1�. �±w�,

�oOâf��^¡3�1�Ï�fØ±9|��

ØÓ�ª��. Äk, 5g 162Tm, 162Luü�Ø�

πh11/2 ⊗νf7/2⊗ (νi13/2)
2 �Ly�~^¡3�; Ùg,

5g 160Tm, 162Tm, 162Lu�πh11/2⊗νh9/2⊗(νi13/2)
2

�Ly�f�^¡3�, !Ø��~��~�¯K;

��, 5gN=89� 156Ho, 158TmÚ 160Lu 3�Ø�

πh11/2⊗νh9/2⊗ (νi13/2)
2 �þLy��§Ý�^¡3

�, ¿�oNþ��~3�.

ã 6 158Tm9Ù�
�CVÛØ¥Äuπh11/2 ⊗νh9/2⊗ (νi13/2)
2 Úπh11/2⊗νf7/2⊗ (νi13/2)

2 |���^¡3�1�

ã¥p�I�½ÂÓuã5¥�½Â. �Ø¢�êâ©O�g: 156Ho
[15]

, 158Tm(�ó�), 160Tm
[16]

, 162Tm
[17]

, 160Lu
[5]

Ú 162Lu
[6]

.

8c�vknØéþã3�N=89VÛØ¥o

Oâf��^¡�=y�?1;��ïÄ. ·�@

�ù«y�é�U��þê160«Û�fØ¥�^

¡�=y����'. 3ù�Ø«, Û�fØ (~X

157,159Tm
[11, 12]

)�πh11/2 =Ä�3���±cXÚ/

Ly���§Ý��~^¡3�, 31�é i13/2 ¥

fé^ü�, nOâf�πh11/2⊗(νi13/2)
2 �KLy

��f$��=�^¡3�, =¦3N ≈94��¹�

´Xd. Û�fØ¥�ù«y�®�õ«nØ�.?

1
ïÄ, Ù¥±Äuí=��.�nØ)º
[18 ]

��


��ÊH�@�. Äuí=��.�O�L², 

é^ü� i13/2 ¥fäk�n¶/C°Ä�^, Ïd�

�
πh11/2 ⊗ (νi13/2)
2 �äk��n¶/C, ¿?�

Ú��
^¡3�ÌÝ3����ÑywÍ~�$

��=
[18]

. �Û�fØ��¹�', N=89� 156Ho,
158Tm, 160Lu 3�Ø�πh11/2 ⊗νh9/2 ⊗ (νi13/2)

2 �¥

O\
��h9/2 ¥f, Ó��~^¡3�ÌÝwÍO

r. Ïdù�h9/2 ¥fØ´��{ü��*ö, §�

�^k�nØ�?�ÚïÄ. 3¢��¡, XJUï

á3�VÛØ¥�πh11/2⊗νh9/2 |��, @oòkÏ

ué������§Ý�~^¡3��n).

5 o(

ÏLKÜ�u�A 144Nd(19F,5n)ÙØ
VÛØ

158Tm�pg^�. ò�5®��πh11/2⊗νi13/2 |�
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��þíp
2~, ¿ò�5Á&5/ë��®�$

-u���^oOâf�O(/�$-u�ë�


å5, Ó�ïá
�^d15^γ�[|¤�#=Ä

�. éü^oOâf��g^Ú|�?1
?Ø, ¿

@�§�´ïá3πh11/2 ⊗νh9/2⊗ (νi13/2)
2 |�þ�

^¡º��. *ÿ�
Äuπh11/2 ⊗νi13/2 |��=

Ä��±Y^¡�=y�, Ty�ØÓuXÚÆ�ý

Ï. ,	, �Ñ¿{�?Ø
¥fêN=89VÛØ¥

πh11/2 ⊗νh9/2 ⊗ (νi13/2)
2 |���^¡�=y�. ±

þü«ÛÉ�^¡�=y��*ÿò�^¡�=¯K

�ïÄ5\#�Äå, ¿k�u?�Ú��\ïÄ.

�ö�¥I�fU�ÆïÄ�G�\�ì|3¢

�Ïm���Ü�L«a�.
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Signature Inversion in Weakly-Deformed Doubly-Odd 158Tm *

ZHOU Wen-Ping1 MA Ying-Jun1;1) LU Jing-Bin1 ZHAO Guang-Yi1 WANG Shou-Yu1 SUN Liang1

YANG Dong1 ZHAO Yan-Xin1 LI Xian-Feng1 LIU Yun-Zuo1 ZHU Li-Hua2 WU Xiao-Guang2

CUI Xing-Zhu2 HE Chuang-Ye2 LI Ming-Fei3

1 (Department of Physics, Jilin University, Changchun 130021, China)

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

3 (Department of Physics, North-East Normal University, Changchun 130024, China)

Abstract High-spin states in 158Tm were populated via the 144Nd(19F, 5n) fusion-evaporation reaction at beam

energies of 108 and 112MeV. The previously known level structures have been extended and a new band structure

has been identified. In addition, a previously identified four-quasiparticle band has been firmly connected to lower

known states. This four-quasiparticle band is assigned to the πh11/2 ⊗νh9/2(α = −1/2)⊗(νi13/2)
2 configuration and

thus form a pair of signature partners with another four-quasiparticle band known as being built on the πh11/2 ⊗

νh9/2(α=+1/2)⊗(νi13/2)
2 configuration. The band based on the πh11/2 ⊗ νi13/2 configuration is observed to show

anomalous signature splitting persistently, across the spin where a restoration to normal signature splitting is expected

from systematics. Signature inversion is also established in the doublet πh11/2 ⊗ νh9/2 ⊗ (νi13/2)
2 bands. Positive

triaxial deformation is supposed to play an important role in the occurrence of the unusual signature inversions in the

weakly-deformed doubly-odd nucleus 158Tm.

Key words signature inversion, doubly-odd nucleus, band structure, configuration assignment, high-spin state
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