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'�c �éØ²þ| éUYëê OÓ �

1 Úó

�fØÛ–ó�þ�9óóØÄ�g^�¡�O+

�5�, r¦<�@£�ØfØ
É²þ|�^	,

Øfm��3ér�é'é�^
[1, 2]

. £ãé'é

rÝ����Ônþ, éUYëê∆, ��½Â�

∆ = G
∑

uivi, Ù¥G�éårÝ, ui Úvi �BCSn

Ø¥Á&Å¼ê�2�¢Xê. Bohr AÚMottelson

BR�âéå�)�fØÛ–ó�þ��Ä��¦, u

1969cJÑ
e�úª
[3]
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[
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©z[4, 5]�J�Laq�O�úª(�¡n:ÚÊ:

úª). �úª(1)O��éUYëê∆n Ú∆p, ¿Ø�

��Lé'éUþ, ´OâfUþ, �fØ�L¡

U!¥ÕU±9é¡U��É�vk��Ä
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√
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�©^¶é¡/C��éØ²þ|nØïÄ


OÓ �óóóØ(lA= 12��òY�A= 28), =

l´�f%�Cz�´¥f%���X�Ø��5

�. ��¡, ´RMFnØé��Ø��·^5���

[��u�; ,	, �´éUYëê∆´ÄA�·�

N!���éÐu�. k'��éØ²þ|nØ�

�[Øã, �ë�k'©z [12—18], �©��ÑÌ�

úª.

æ^�.¼�Ý�

L = ψ(iγµ ∂µ−M)ψ+
1

2
∂µσ∂µ

σ−
1

2
m2

σσ
2
−

1

3!
g2σ

3
−

1

4!
g3σ

4
−

1

4
ΩµνΩ

µν +
1

2
m2

ω
ωµωµ−

1

4
Rµν

•Rµν +
1

2
m2

ρ
ρµ

•ρµ
−

1

4
F µνFµν +

gσψσψ−gωψγ
µωµψ−gρψγ

µτ •ρµψ−

eψγµAµ

1+τ3
2

ψ , (6)

Ù¥ψÚM �LØf|ÚÙ�þ, 0f|©O�σ, ω

Úρ, �A��þÚ�ØfÍÜ~ê©O´mσ , mω,

mρ Úgσ, gω, gρ, A
µ �L1f|. g2 Úg3 ´σ0f

�g�p�^��5ÍÜ~ê, τ ´Ó ^�|�Î,

τ3 ´Ù13©þ. .¼�Ý¥�¥þ0f|ÜþΩµν ,

Rµν Ú>^|ÜþF µν �Xe/ª:

Ωµν = ∂µ
ων

−∂ν
ωµ ,

Rµν = ∂µ
ρν

−∂ν
ρµ ,

F µν = ∂µ
Aν

−∂ν
Aµ .

(7)

3RMFO�¥, b½�fØk¶é¡/C, é|

�§�¦)3Î�IX¥æ^��fÄÐm��{.

O�¥é¤�fÅ¼êÀ^12���f��, éÀ

ÚfÅ¼êKÀ^20���f��. ��fëê�

� b0 = 41A1/3. duOÓ �/C�¢��Ñ´�

�
[19]

, �Ð©�/Cëê��β = 0.1(²L��, �

0<β < 0.2, é(ÜUO�(J�K��©�, �õ3

1keV).

2.2 ^úª(1)���∆n(∆p)?1$�

�
¦$�(J�\��, ©O^NL-3
[20]

, NL-

2
[21]

, NL-SH
[22]

, NL-RA1
[12]

4|ëêéOÓ �óó

Ø?1
$�, �Ñ�(ÜU�Øfê�'X�ã1.

�±wÑ, NL-2ëê l¢����, Ù¦3|ë

ê�Ñ�(ÜU���Ó. �
e¡Qã�{², À

�#��|NL-3ëê�$�(J��Ì�é�. lã

1�, UNL-3ëêO��(ÜUnØ�þ�u¢��,

AO´3´�(¥)fØ«�. äN�êâ�L1. ©Û

�@�(ÜUnØ� ��Ì��Ï´Uúª(1)O

��éUYëê∆nÚ∆p L�, I�?�. L2�Ñé

z�Ø3$�m©�¤Ñ\�∆nÚ∆p �. lL2�

�, ∆n Ú∆p ������4.660, ����k1.879,

��ué'éÚå�éUY
[6]

. ^úª(2), (3), (4),

(5)éz�OÓ �óóØO�
éUY, duOÓ 

��ØfêA��§éA(J� �.

ã 1 NL-3, NL-2, NL-SH, NL-RA1 4|ëêé

A�OÓ �(ÜU

L 1 ^NL-3ëê|O��(ÜUnØ�Ú¢���'� (MeV)
12O 14O 16O 18O 20O 22O 24O 26O 28O

Eth −5.322 −7.205 −8.102 −7.883 −7.648 −7.477 −7.383 −6.808 −6.437

Exep −4.879 −7.052 −7.976 −7.767 −7.569 −7.365 −7.016 −6.457 −5.925

∆E =Eexp-Eth 0.443 0.153 0.126 0.116 0.079 0.112 0.367 0.351 0.512

5: L1Úúª(1)¥^��(ÜU�¢�êâþ5g©z[23].

L 2 ^RMFO�OÓ �óóØ�Uúª(1)¤��éUYëê (MeV)
12O 14O 16O 18O 20O 22O 24O 26O 28O

∆n 3.233* 3.961 3.49 2.000 1.879 2.430 4.660 2.197* 2.117*

∆p 3.233* 2.194 3.326 2.745 2.820 3.805 2.815 2.197* 2.117*

5: duvk(ÜU�¢�êâ, �*Ò�êâ�^úª(3)O�¤�.
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2.3 #�éUYëê∆n Ú∆p ��(½

l±þ?Ø��, éuOÓ �ó����Ø�,

�8�vk��·^�éUYëê∆n Ú∆p �(½

�{. ·��UÏL(ÜU�nØO��Ú¢��

'���{, 5(½∆n Ú∆p . du�9ü�Cþ,

kc[O��Ø 16O�(ÜUÚo4/CXêβ2. Ï

� 16O��fêÚ¥fê�Ó, �
{zO�, k�

∆n =∆p, ,�4∆n(∆p)l0Cz�4, (JXã2¤

«. ã2(a)w«, ∆n(∆p)30—1«mSCz�, (Ü

U��Úβ2 CzþØ�, (ÜU����¤éA�é

UY�3∆n(∆p) = 0.5?, ∆n(∆p)�L1±�, (

ÜU��∆n(∆p)�O\²w/O�. ã2(b)L²,

e@� 16O´V�Ø, Ùo4/Cëêβ2 A�Cu",

K�∆n(∆p)= 0.5�´��É�.

ã 2 (a) 16O�(ÜU¢��ÚnØ���; (b)

β2 �∆n(∆p)�Cz'X

�éÙ¦�OÓ �óóØ?1
O�, uy�

kaq��¹. ã3�Ñ
;.� 12O, 22O, 28O 3�

Ø�éUYëê∆n Ú(ÜUO�(J�'X(Ï�

fêØC, �Ek�∆p = 0.5). �ã2'��±wÑ,
12O, 16O, 22O, 28O 4�Ø�(ÜUO�(J�éUY

ëê∆n Ú∆p Ñk�q��6'X:

(1) ∆n Ú∆p ��, (ÜUO�(J l¢��

��;

(2) ∆n Ú∆p �"�, (ÜUO��¿Ø�½�

�, ´�C��;

(3) 3∆n Ú∆p �u1��S, (ÜU�O���

∆n Ú∆p �CzØwÍ;

(4) 3�½∆n �0.5�^�e, UC∆p l0.5�1

½l0.5�0, Ù(ÜU�O��A�ØC.

ã 3 12O, 22O, 28O 3�Ø�(ÜU¢��ÚnØ

����éUY∆n �Cz

�âþã©Û, �±íä: dúª(1)O�Ñ�é

UYëê∆n(∆p)3OÓ �«�´Ø·^�; ©z

¥z�O�∆n(∆p)�úª, ATÑ�U3�½��

þ«�S·^; ^RMFO�OÓ �óóØ�(Ü

U�, ∆n Ú∆p þ�{ü/��0.5, ùÚ�Z�∆n Ú

∆p ��¤���(J, Ø¬�L0.02MeV.

ã4�Ñ
3NL-3ëêe∆n Ú∆p þ�0.5��

(ÜU¢��ÚO����(^∆E2 L«). ��é

', �òL1¥�(ÜU¢��ÚO�����¿�

Ñ(^∆E1 L«). éw,, Úã1'�, ∆n Ú∆p ~�

�, (ÜU�����~�, ��C¢��; 3OÓ

 �´¥f%�«, nØ�ÚO�� lE,��,

ØXNL-2ëê�Ñ�êâÐ. ù´Ï�RMFnØ�

�þE´�«��nØ, Ù�@�p�^ëêE´Ï

L[ÜÜ©¢�êâ���, ¤±�kÙ�Z�·^

«�.

ã 4 3ØÓUY�{e, OÓ �(ÜU�¢��

ÚnØ���
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3 (Ø

ÏLéOÓ �ó�O�Ú©ÛL², ¦+RMF

nØ3?nØÔ�, AO´k�ØÄ�¯Kþ®��


é��¤õ, U^�|�p�^ëê[Ü�þØê

â, l�Ñ'��&�Ônýó. ����«��

nØ, Ù�p�^rÝ�UÏL[ÜÜ©¢����,

ØÓ�[Ü�{, ¬��ØÓ�ëê, Ñ¬k�½�

·^��. |^�¹é'é�RMFnØ?1O��,

AO´%�NCØ5��ïÄ¥, éUYëê∆n(∆p)

���, E´�����\ïÄ�¯K. §QÚØ�

¤?�«�k', �Ú¤^�0f–ØfÍÜëêk

'. éuOÓ �«�, DÚ�O�éUY�úª®

Ø2·^, ·�í�éUYëê∆n(∆p)A��0.5.
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Study on Pairing Energy Gap Parameter for O-isotopes in

Relativistic Mean Field Theory *

DING Bin-Gang1,2;1) LU Ding-Hui1

1 (Institute of Modern Physics, Zhejiang University, Hangzhou 310027, China)

2 (College of Science, Huzhou Tearcher College, Huzhou 313000, China)

Abstract In the framework of RMF theory, we study gap parameters for the pairing energy in the chain of O-isotopes.

By examining the binding energies and the quadrupole deformations of nuclei, we find that the gap parameters, ∆n and

∆p, can simply be fixed to a value of 0.5 in this mass range, in accordance with satisfactory descriptions.
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