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Táu 76Se=��(f��¤
. ·�KÏL 76Br

(T1/2=16.2h)�β+/ECPC�{ïá 76SeU?jã.

2.1 76Br���

��PC1Ø� 76Br�±^�«�{��. 1

�«´3\�ìþÏLØ�A 75As(α, 3n) 76Br�)

76Br, \��αå�Uþ´32MeV. ü¬qGaAs�Å

�3Ô�.þ, rñÂ��q¡�\��p§Z2

ì¥, dpª>¬\9Z2, Z2Ñ���5Br2 �

M)30.005mol�NaOHM�¥, 2òTM�%3ß

²Ü¤ä���þ. ZH�, ù�2^,��ß

²Ü¤ä���CX, �¤:G. 1�«´ÏLØ

�A 76Se(p, n) 76Br�) 76Br. \���fåUþ´

16MeV. Ý®�XÝ�99.99%. þã�?Û�«3

ÿþcþz��23h, ù��±4�
áÆ·���

5Ô�PCK, ¦ÿþ(J�°(.

2.2 γ��üÌÿþÚÎÜÌÿþ

�¢�^1�«�{)��ÿþ 76Br�γü

Ì. ÿþγüÌ�¤ì´�xÊîÌ¤, §d130cm3

�pX÷&ÿìÚ6�NaI&ÿì (s�.úi�E)

|¤. ù�XÚé1332.5keV 60Co γ���©EÇ

�1.9keV. Ã�xÊîÿþÓ�?1. 3Uþl30�

2500keV��S, �.oOê´0.7cps (�xÊî)Ú

1.3cps(Ã�xÊî). ·�^AU�mÿþüÌ, ±

(��*ÿ��γ¸´± 76Br��PÏPC. 3Ú

HPGe&ÿì�m\½Ø\YáÂ¡ü«�¹eÿγ
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�X�ÎÜÿþ. 3ÿþÎÜ¯��, ^�´1

2«�{)��q. 3¢�¥, ü�p¤90◦ �HPGe

&ÿìÚnëêγ-γ-T êâæ8XÚ�ë�. ���

u 60Co�U¸�, ÎÜ>´��m©E�20ns. éu

$U�[, §�±��. þã2�&ÿì¥, Ù¥��

´�k0.5mm�áÂ��115cm3 HPGeÓ¶.&ÿ

ì (éu 60Co 1332.5keV γ���p°�1.9keV, �Ç

�20%); ,��´232cm3 HPGeÓ¶.&ÿì (50%,

2.0keV©EÇ).
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TØ�o
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�½ (Lund convention), γ ½Â3−120◦ �60◦ ��
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�¶k�Ó�Ý), ¤kÙ¦3�½���γ �´n¶

/C. �Ø�¢S/G�Ó(ü«�ý¥/G½ü«A

ý¥/G)�, §��«O3ué¡¶�éu=Ä¶

�ª�, XJùü�¶ØÓ, 8N=Ä�±u); �é

{`Ø�����N�±=Ä, �þâféo�Äþ

�z�. ,��¡, ÷é¡¶�=ÄlþfåÆ��
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Ýw´B+�, 3ù«�¹e�Äþdüâf�z

�) (k��). 3TRSãþ, �ω=0½ω é��, =Ø

Ä�Ø=Ä��ÿ, γ=60◦ �γ = −60◦ ´���, Ñ

´¶é¡Aý¥/G, lã¥�±w�d�β2 ∼0.245

(ëwã2¥�1�Ü©), L²d� 76SeØu)
/

C, ´��¶é¡Aý¥/�Ø. �hω=0.341MeV�,

4�:=£�β2=0.320!γ = −29.582◦ ?, =n¶/

C�C��?, ���X=ÄªÇ�O\, ØÄ��

±n¶/C, ,��¡lã¥�wÑ4�:NC3γ

����²", L²´�γ^5Ø (��3 I 6 10��

$g^«), �Wells�
[6]

�*ÿ�γ�vk*ÿ�β

�. Möller�
[8]

^k�§�%÷*�.ÚòUYukawa

üâf�*�.¤�O��Ñ 76SeÄ��o4/C

β2 = −0.241. ·��(J�d�C, �Subber�

<
[1]

3ÄåÆ/C�. (dynamic deformation model

(DDM))µeeé 76SemÐ�³U¡O�¤�(Jk

�O, Ù3�A�Aý¥/C?=´��Q:, �

4�:. ùp���Ñ�´3·��C�ó�
[2]

¥,

3Subber�<
[1]

¤�Ñ 76SeÄ�/C�?ïá��

.Ä, 3ÝK��.µee5éÙ��¡'��O�

�, y3^�ó����/C�β2 ∼ −0.245�O�,

(Ø�©z [2]��.

ã 2 76Se��¡��o=ÄU¡ã

ã¥��Ü©©OéAu=ÄªÇ ~ω=0.00MeV,

0.20MeV, 0.40MeVÚ0.60MeV, ã¥���Uþ�

��200keV.

4 76Sen(f�¤


²ï/G�¥/�ó–óØ�o4L¡�Ä, n

Øþn(f���¤
�0+, 2+, 3+, 4+, 6+. ©Û®

²ïáå5� 76SeU?jã, Xã3¤«, ��e¡(

J:

1) �(f�Uþ559.01 keV;

2) n(f��2+ ¤
Uþ�1787.63 keV, 3+ ¤


Uþ�1689.36keV;

3)  u1791.31keVU?� 76Seu�γ���, �

ò-��(f�¤
 (2+), Øò-��(f�Ú"

(f�;

4) ÏLO� 76BrØ²Lβ++ECPC�TU?�

logft�, ½Ñ1791.31keVU?�g^���0—3.

O � L ²: 1791.31keV U ? Ú n ( f � 3+ ¤


�Uþ��101.95keV: AO´�n(f�2+ ¤


, §��Uþ�=�3.68keV, ����C. �,

1791.31keVU?Uþ���(f��3.2�; §Ún

(f�2+, 3+ ¤
|¤3�¤
Uþ�²þ����

(f��3.14�. d����ä1791.31keVáu 76Se

n(f���¤
�kåyâ.

5 ?Ø

3Ø�Ä�{��Ä�, ²ï/G�¥/�ó–ó

Ø�o4L¡�Ä, �(f�m�Uþ´�m��.

�X(fê�O�, �{��Ä�K�ÅìOr. é

�¥/Ø, �Uþ�C2MeV�, {��Ä³�¢S³

� �Ò��²w

[9]

. �`²�{��Ä�K�,

I��Ä��¹ko��{���{ü8N�.. ±

�(f� |2, IM〉�~, O�ÙÏ"���:

〈2, IM |H |2, IM〉= (2+εI)hω . (1)

ùL², �(f�� I=0, 2, 4n����ØÓ�N\

UþεI , ¦��(f��U?{¿)Ø. ¢Sþ, 76Se

Ø�n(f��áuù«�¹. dþfåÆ�£, N

´���fØ�8N$Ä��>^õ4γ�[�Î.

>λ4�[�Î:

mE(λµ)=
∑

i

erλ
i Y ∗

λµ(θi, ϕi) =

∫
erλY ∗

λµ(θ, ϕ)ρdτ =

ρ

∫ 2π

0

∫
π

0

∫R(θ, ϕ)

0

erλY ∗

λµ(θ, ϕ)r2 sinθdθdϕdr =

3

4π
ZeRλ

0αλµ . (2)
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ã 3 76Br�Ü©PCjã (C5¤� 76Br��PCjã�1nÜ©
[2]

.)

ª¥αλµ �C/ëê, ��Ñ�g±þ�αλµ �. ^λ

4�[�Î:

mM(λµ) =
eh

2mc

∑

i

(gsσ+
2

λ+1
glL̂)∇rλ

i Yλµ(θiϕi) =

eh

2mc

2

λ+1

∫
gRR •∇(rλY ∗

λµ)dτ . (3)

ª¥R��Äþ�Ý, gR �gl �,«²þ. AO/, �

λ=2�, B���>o4�[. >o4�z�[AÇ:

BE(2) =
∑

MiMf µ

|〈N |
3

4π
ZeR2

0α2µ|N0〉|
2 . (4)

d��Aõ�ª�5�:

〈N |α2µ |N0〉 6= 0, �N −N0 =±1,

〈N |α2µ |N0〉= 0, �N −N0 6=±1.
(5)
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Ïd��, éu>o4�[: N −N0 = ±1(N �(f

ê), =(fêUC1, 3���(f�mu)�[. l

ÀJ½K©Û, 1791.31keV���[��(f��±

u)M1�[, ØLU�ÄnØ, λ (M1)'λ(E2)��

õ, =>o4�[´Ì��.

l�[�u)�UþCz©Û, U��.nØ, γ

�[��´�êA�Øf��[, Ù¥�{ü�´ü

�f�.
[10]

, =γ�[´dØ¥1��fG�u)U

C¤û½�. ü�f�.�Ñγ�[�AÇλ´�U

?Uþ�Eγ �5g�¤'~�. Eγ ��, γ�[�A

ÇλÒ��. ¤±Uü�f�., Uþ�1791.31keV

���[��(f��AÇ'�[��(f�Ú"(

f��AÇ��. �¢�*ÿ��(J¿Øù�, ù

�dúª (5)�Ñ)º, =�3(fê���1�U?

�mu)�[. Ø 76Se�	, 122Te�Ù¦�
Ø�¢

�(J�� (5)ª�Î. I��Ñ�´, �,nØþ�

Ñ1791.31keV���[��(f, �(fÚ"(f�

�AÇAT�u", �¢Sþ¿��", �´ù«�

[�AÇé�®, Ï��ÄUÌ´Cq�.
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Newly Discovered Candidate of the Member of

Three-Phonon Multiplet in 76Se *
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Abstract The decay scheme of 76Br is obtained by the 76Br (T1/2=16.2h) β+/EC approach. And the 1791.31keV

level, which was identified firstly by Müller et al by the 76Se(p, p′) approach several years ago, is reconfirmed. However,

Müller et al did not point out the spin and parity of this level, and which phonon multiplet it should be belong to.

Now we consider the assertion that this level is assigned as a new candidate of the three-phonon multiplet in 76Se is

reasonable. In addition, for researching deformation of 76Se which lies in the transitional region of strong deformed

and spherical nuclei, we calculate the total Routhian surfaces (TRS) of positive-parity states by cranking shell model

formalism.

Key words three-phonon state, total routhian surfaces (TRS) calculations, vibrational band, transition
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