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1 Úó

�fØ�é��.´�7�390c�"JÑ

�
[1]

. T�.äk�X��`:, X�Ä
�fØü

âfU?3�; �.�m#N?1�«�ä, ��ä

�üX�Séf�m½SDéf�m, ½���¹�Ü

��.|��?¿f�m; Ù¤�fé´ý¢�¤�

fé, 
Ø´{¿é. �Ó�T�.��3��":,

=3T�.nØµee, O��m��.�m�O�

±9âfê�Oõ
±�ê/ª×�O\.

�Ä��p�^ÀÚf�.�ã�¤õ
[2], ò�

fØ�é��.�|��m�ä�SDéf�m, ù

Ò´¤¢�SDé��.(SDPSM)[3]. ± �O�L

², SDPSM�±éÐ/2y IBM�²;4�Ì
[4, 5]

.

3± �ó�¥, ®òT�.^uïÄ28—50���

MoÓ �±950—82���BaÚXeÓ �, (Ju

ySDPSM�±Ün/£ãþã«��Ø�
[6, 7]

. �

�ó��UY, �©òT�.A^u£ã82—126�

��Ø�, ¿Ì�ïÄÓ �196—200Pt. k'PtØ�

nØ�¡�ïÄéõ, |^��{�Ø¦�Ó, ~X,

/C²þ|�{
[8]

, �p�^ÀÚf�. (IBM)
[9—12]

�, Ù¥�þ�ó�´|^ IBM�{.

2 nØ�.

�
±¦�U��ëê5[Ü¢�(J
;�L

u�E�O�, À����~{ü�M�îþ, TM

�îþ�¹üâfU�, ÓaØf�m�L¡δ�p

�^, ±9�f–¥f�m�o4–o4�p�^,

H = H0−V (π)−V (ν)−κQ2
π

•Q2
ν
,

H0 =
∑

aσ

εaσn̂aσ σ = π,ν,
(1)

Ù¥εa Ú n̂a ©O�üâfU?Úâfê�Î.

V (σ) = VSDI(σ) = 4πGσ

n∑

i>j=1

δ(Ωij),

VSDI =
G

4

∑

s=0,1,2,···

As†
SDI

•As
SDI, (2)

As†
SDI =

∑

ab

ySDI(abs)
(
C†

a ×C†

b

)s
,

ySDI(abs) = (−)la b̂C
a,− 1

2

b− 1

2
,s0
∆abs,

∆abs =
1

2

[
1+(−)la+lb+s

]
, (3)

Ù¥ la Ú lb�üâfU?aÚb�;��Äþ. o4�

Î½Â�

Q2
µ =

n∑

i=1

r2i Y2µ(θiφi), (4)

Ù�gþfz/ª�

Q2
µ =

∑

cd

q(cd2)P 2
µ(cd), (5)

q(cd2) = (−)c− 1

2

ĉd̂√
20π

C2 0
c 1

2
,d− 1

2

∆cd2〈Nlc|r2|Nld〉,
(6)
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P t
µ(cd) =

(
C†

c × C̃d

)t

µ
, (7)

Ù¥N ´��fÅ¼ê�Ìþfê.

E2�[�Î�

T (E2) = eπQ
2
π
+eνQ

2
ν
, (8)

Ù¥eν Úeπ ©O�¥f��f�k�>Ö. M1�[

�Î�

T (M1) =

√
3

4π

∑

ρ=π,ν

{
geff

l,ρ

∑

i∈ρ

li +g
eff
s,ρ

∑

i∈ρ

si

}
, (9)

Ù¥geff
l,ρ ±9geff

s,ρ ©O�;�9g^gÏf. duvk

v
õ�¢�(J5òÙ��(½, �â± ¦<�

ó�
[13]

òÙ½�geff
l,ρ = gfree

l,ρ , 
geff
s,ρ = 0.7gfree

s,ρ . ;��

Äþ�Î±9g^�Î�±�¤8Nó4�Î�/

ª,

Lσ ≡ Q1
σ
=

∑

cd

q(cd1)P 1
σ
(cd),

Sσ ≡ Q
′1
σ

=
∑

cd

q
′

(cd1)P 1
σ
(cd).

(10)

Ù¥

q(cd1) = (−1)l+1/2+d

√
l(l+1)

3
ĉd̂l̂




c d 1

l l
1

2



 ,

q
′

(cd1) = (−1)l+1/2+c
1√
2
ĉd̂




c d 1
1

2

1

2
l



 .

(11)

3��.¥, �.�md8NSDé�¤, T8N

SDéUìXe��ª½Â:

S† =
∑

a

y(aa0)(C†
a ×C†

a)
0,

D† =
∑

ab

y(ab2)
(
C†

a×C†
b

)2
.

(12)

ÏL± �©Ûuy, SDPSM¥SDé(�Xêé�

fØ$-uÌ�8N5�äké��K�, �k3ü

âfNXeé�zL¡δ�p�^, ,�òSDé©O

��1��0+ Ú2+ �, T�.â�±éÐ/2y�

fØ$-uÌ�8N5�
[3, 7]

. ¤±�{üå�, �©

EÀ^T�{(½SDé.

3�fØ�é��.¥, du¤k�üNÚüN

�Î�Ý
�þ�±L«�ü�õéÄ�SÈ (over-

lap), ¤±XÛO�ü�N éÄ�m�SÈ´��.

�'�, Ù4í'X�

〈s1s2 · · ·sN ;J ′
1 · · ·J ′

N−1JN |r1r2 · · ·rN ;J1 · · ·JN 〉=

(Ĵ ′
N−1/ĴN)(−)JN +sN−J′

N−1

1∑

k=N

∑

Lk−1···LN−1

HN (sN ) · · ·Hk+1(sN)×

[
ψkδLk−1,Jk−1

〈s1 · · ·sN−1;J
′
1 · · ·J ′

N−1|r1 · · ·rk−1, rk+1 · · ·rN ;J1 · · ·Jk−1Lk · · ·LN−1〉+
1∑

i=k−1

∑

r′

i
Li···Lk−2

〈s1 · · ·sN−1;J
′
1 · · ·J ′

N−1|r1 · · ·r′i · · ·rk−1, rk+1 · · ·rN ;J1 · · ·Ji−1Li · · ·LN−1〉
]
, (13)

Ù ¥ Ĵ =
√

2J+1, Hk(sN
) ´ Racah X ê, ψk � û

uArk† ÚAsN † � ( � X ê, 
 r′i � L 
 � � # �

8 N éAr′

i
†, 
 Ù ( � X ê y′(akair

′
i) K � û u é

Ark†, Ari† ÚAsN† �(�Xê. ¥m�Äþþfê

Li · · ·Lk−2Lk−1 ÚLi′(i
′ = i · · ·k−2, k−1)´�§ (13)

mý)ÒSc i′ é��Äþ. ù��§mý®²L«

�N−1éÄ�SÈ/ª. Xd4í, ¤kõéÄ�m

�SÈÑ�l�{ü�üâf�¹ÑuO���, �

'[!�©z[1,3,14].

3 O�(J

�©¥üâfU?H0 = H0(π) +H0(ν), Ù¥

H0(π)�H0(ν)©Od��.O�¦�, �L1. 
é

uM�îþ¥Ù¦3�ëêGπ , Gν ±9κKÏL©O

[Ü��Ø��$-u�UÌ(½, ëê[Ü(J�

L2, 
UÌ[Ü(J�ã1. lL2�±wÑ, �,ù

3�ëê´©Oéz��fØNÁ�, �§��ê�

�XNν üNCz. ,	��±w�, �Xd¥f(�

Ç)�Oõ, Gπ ÚGν þ¥y~��ª³, 
κK�X

d¥fê�O\
O\. ù�(JL²�dØfêO

\�, �fØ/COr.

L 1 �f�¥f�üâfU?

επ/MeV g7/2 d5/2 h11/2 d3/2 s1/2

0 0.412 1.339 2.511 2.687

εν/MeV f7/2 h9/2 i13/2 p3/2 f5/2 p1/2

0 0.583 2.124 2.916 3.240 4.304

L 2 O�¥¤^�ëê

Nucl. Gπ Gν κ

200Pt 0.08 0.075 0.145
198Pt 0.05 0.05 0.2
196Pt 0.02 0.04 0.21
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lã1�±w�, éuÄ�, 2+
1 ±94+

1 �ÑÎÜ

��Ð, �l6+
1 �m©, O�(J²w$u¢��¶

éuOγ�, 200PtØ�Oγ�²w p, 198Pt�[Ü

(J�¢�Ä�ÎÜ, 
 196Pt�4+
2 $u¢��. l�

�UÌ�[Ü�¹w, [Ü(J�d¥f�Çéê�

O\
¥y=Ð�ª³.

ã 1 PtØU?ã

Ø
UÌ�	, Ó�O�
B(E2)�[. ÏL

[ÜB(E2;0+
1 → 2+

1 )�¢��ò eπ Ú eν ©O��

2.5e � 2.1e, O � ( J � L 3. l L 3 ¥ � ± w �,

O � ( J � ¢ � � Ä �¬Ü. Ó � � 5 ¿ �, Ø


 200Pt �B(E2;4+
1 → 2+

1 ) ±	, Ù ¦ Ø � � � [

B(E2;2+
1 → 0+

1 ), B(E2;4+
1 → 2+

1 )±9B(E2;2+
2 → 2+

1 )

Ñäk�C�(J, ù´O(6)4�Ø�;.A�. d

	, uyB(E2;4+
1 → 6+

1 )Ñ�uB(E2;2+
1 → 4+

1 ), ù�

IBM�O�(J���
[2]

.

Ø
B(E2)�ýé�, ��Ñ
T|Ø�E2�

[��é�, (J�L4. lL¥�±w�, SDPSM

�O�(J�®k�¢�(J±9O(6)4��Ä

�ÎÜ. AO��`²�´, lL4���1�w

�
B(E2;0+

2 → 2+
1 )

B(E2;0+
2 → 2+

2 )
é�, �CuO(6)4��0, ù´

O(6)4�Ø�q��­�A�.

Cc5, éu,
Ø�M1�[�ïÄ�5�õ,

¢�(JuyéõØ�2+ ��m�3^ó4�[, ~

X, 134Ba
[15, 16]

. �´éuPtØ�, �8c���k

196PtØ�0+
1 �1+

1 �¢�(J
[17]

. |^SDPSM?Ø


PtØ�^ó4�[, O�(J�uL3¥. lL3

�±w�, éu 200Pt, 198Pt±9 196Pt, r^ó4�[

©Ou)32+
3 , (2+

3 ,2
+
4 )±9 (2+

2 ,2
+
3 )�. éì¢��

(JòkÏu`²·��O�(J´ÄÜn. Ø
2+

�m�^ó4�[, ��Ñ
1��1+ ��1��

0+ ��m�^ó4�[. lL¥�w�, 1+
1 ��0+

1

��mu)�r�^ó4�[, ù�(J� IBM�O

�(J��. éu 196Pt, B(M1;0+
1 → 1+

1 )�nØ��

0.6909µ
2
N, u¢��0.69(7)µ2

N �C.

L 3 B(E2) (ü :(eb)2)±9B(M1)�(ü : µ
2
N)

Ji →Jf
200Pt 198Pt 196Pt

Expt. B(E2;2+
1 → 0+

1 ) – 0.2160(24) 0.2750(32)

Theo. B(E2;2+
1 → 0+

1 ) 0.2073 0.1915 0.2170

B(E2;4+
1 → 2+

1 ) 0.0005 0.2101 0.2008

B(E2;6+
1 → 4+

1 ) 0.1815 0.1151 0.1722

B(E2;2+
2 → 2+

1 ) 0.2271 0.2203 0.2160

B(M1;2+
2 → 2+

1 ) 0.0001 0.0627 0.2131

B(M1;2+
3 → 2+

1 ) 0.4970 0.2680 0.1223

B(M1;2+
4 → 2+

1 ) 0.0860 0.2539 0.0246

B(M1;2+
5 → 2+

1 ) 0.0369 0.0001 0.0380

B(M1;0+
1 → 1+

1 ) 0.6909 0.8305 0.5662

L 4 �éB(E2)�

196Pt 198Pt 200Pt
O(6)4��

¢�� nØ� nØ� ¢�� nØ�

2+
2 → 2+

1 100 100 100 100 100 100

→ 0+
1 0 <0.1 0 3.5 0.001 0.4

3+
1 → 2+

2 100 100 100 100 100 100

→ 4+
1 40 – 37.3 38.3 95 35.6

→ 2+
1 0 0.19 2.7 5.4 0.13 2.2

5+
1 → 3+

1 100 100 100 100 100 100

→ 4+
2 46 – 132.9 96.5 – 38.6

→ 6+
1 45 – 0 31.0 – 33.6

→ 4+
1 0 – 0.3 0.2 – 10.9

0+
2 → 2+

2 100 100 100 100 100 100

→ 2+
1 0 – 3.6 1.4 – 4.3

4 (Ø

�©�O�Ú©ÛL², 3SDPSM¥, |^��

=¹3�ëê�M�îþ, Ò��Ð/£ãPtØ$-

u��Ä�5�. du��.�±2y IBM�O�

(J, l
�`²
 IBMäk�½���.Ä:. Ó

���.3[ÜþãA�Ø����3�
"�, ~

X, UÌ¥Oγ�[Ü(J�I���U?, é 200Pt
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SD Pair Shell Model: Collectivity of Low-Lying State for

Even-Even Pt Isotopes *
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Abstract The SD pair shell model was applied to study the even-even Pt isotopes. The results show that collectivity

of low-lying states for the Pt isotopes can be reproduced approximately with a three parameter Hamiltonian.
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