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u(r) = A(r−p − B) exp

(

c

r − a

)

θ(a − r) + B exp

(

d

r − b

)

θ(b − r)

A = 5.82, B = 1.28, a = 1.87, b = 1.94, c = 1.1, d = 0.27, p = 16 ,
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u(r) = a
eαr

r3
cos (2kF r) + b

(σ

r

)n

+ V0

Z1 : a = 1.58, α = −0.22, kF = 4.120, b = 4.2× 106, σ = 0.331,

n = 18, rc = 2.64909, V0 = 0.04682632

Z2 : a = 1.04, α = 0.33, kF = 4.139, b = 4.2 × 107, σ = 0.348,

n = 14.5, rc = 2.64488, V0 = 0.13391543
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φ(r) ∼ r−3 cos (2kF r)
� ��r �,�


�2�?BA@?
kF

DZU<>L2�? Y�?BA@:<D 
�F,V�?sV�?�1->L4 A � ����l
!��=� r �CU 1�F"E k ? U	?�?BE >L2�? 4 U@1*DK5�5ZF)>@D�4 E�UhD�E
?�q%=�F">LDK4�E ��r !OF"A@?G:<4�H�?B5K5K?�H F"7 >L?BAC>L2�DZUC7^4�A@:sr

kF

DZUCH�?�1*DZH�?�HIk+i >L2�?e?B5K?�1*>LA@4�E�DZ1/V)F"5K?BE�1Bi
4"7N>@2�?J:OF)>@?BA@DKF�5 laFO;�A@4�; ?BAL>�i >L2�F">b1BF�E k ?e132�F�E�X�?�Hmk%imF"5K5K4)i%DKE�X H�D]`a?BA@?BE%>c:<?B>@F"5ZU�rc��2�?
;�F"A3F":<?B>L?BA3UjD�Em?�q =WF)>LDK4�EI��r !<i+D�?�5KHmFhV)F"5K?BE�1Bi k ?*> 
j?B?�EI�hF�E�Hm!�l�V)F"5K=�?�Uj>L2�F">CU	2�4 =�5ZH k ?
AL?�;�5KDK1�F"k�5K?cDKEmAL?�F"5 F�5�5K4)i�UBr

��2�?e4%UL1BD�5K5ZF)>L4 ALi ;�F"AL>bF�E�Hm>@2�?J5K4�E�X ?BAb1*=�>o4"7
H�DZU	>@F"EW1*?JX D�V ?�UC5�4 E�X A3F"E�X ?Gk ?B2�F,V+DK4�=�A
>L2�F"> 1*5K?�F�AL5Ki H�DZU	>LDKE�X�=�DZUL2�?�U<>@2�? A

1

F�E�H A
2

; 4">@?BE%>LDZF"5ZU<7^A@4�: >@2�? �L� ;W4�>L?�E >@DKF�5 r'��2�?
7^4�A@:<?BAj> 
94<2�F,V ?C> 
j4<5�4�1�F"56:OF)g�DK:<F<F�E�H FOUL?�1B4�E�H 5K4+1�F"56:<DKE�D�:OF�r

��2�?BA
1

F"E�H�A
2

5�DZq%=�DKH�U�2�F,V�?c;�AL4 E�4�=�E�1*?�HO>L?�E�H�?�E�1*DK?�Uj7^4 A9>@?*>@A@F�2�?�H�A3F"56F�E�H DZ1*4%ULF�2�?*�
H�A3F"5%4�A3H�?BA@D�E�X � ��(#��r#Y�D�X =�A@?j��rK�9UL2�4�
TU�FT; 4�5Ki%>L?*>@A@F�2�?�H�A@F�5 1*5K=�U	>L?�An7^4 AL:<?�H/D�EhFCULD�:e=�5ZF)>LDK4�E
4"79>L2�? A

2

5KDKq%=�DZH F">/5�4�
YH�?BE�ULD]>�i rh&j4�>L2 5�DZq%=�DKH�U/F"5ZU	4mU	2�4�
YH�i+E�F":<DZ1BF�5�2�?*>L?�AL4 X�?�E�?BD�>LDK?�U
D�E >L2�?<U	=�;W?�A@1B4%4 5�?�HIU�>3F)>@?�r A

1

2�F UcF�5KUL4 k ?B?�E A@?B; 4�AL>L?�Hs>@4 1BALi�U	>@F"5K5KDKUL?GDKE >@4 >@2�?
γ
��k�A@F ULU

U�>@AL=W1->L=�AL? � ���b��r

��������� �"&������	� 
�� ������������������� ��
 &
��#���� �

Y�4 Ao1B4�:<;�5K?*>@?BE�?�ULU 
j?hUL2�4�=�5KH F"5ZU	4 :h?�E%>LDK4�E F :<4�H�?B5N=WU	=�F�5�5Ki 1BF�5�5K?�H k�DKE�F"A@i = ?�E�E�F"A3H+�
?�4 E�?�U�� & =9? � � � $b� r ��2�DZUJ5KDKq%=�DZH 2WF�UekW?�?BE =�UL?�H ?*g+>L?�E�U	DKV�?�5�i DKE >L2�? 5ZF�U	>J> 
j4 H�?�1BF�H�?�U
7^4�A�ULD�:e=�5KF">LDKE�X<X�5ZF�U@U97^4�A@:hDKE�XOULi+U	>L?�:OUBr8
+?�V�?BA3F"5aA@?�UL=�5�>@U�H�DZUL1B=�U@U	?�H DKE >@2�DZU�>L2�?�U	DZU�
�2�?�AL?
4�k�>3F"DKE�?�H k+i =�ULD�E�X D]>�r �CUJ>L2�? E�F�:h? U	=�X X�?�U�>3UJ& =9? DKUJk�F�UL?�H 4 E >L2�? = ?�E�E�F"A3H+�@?�4 E�?�U
;W4�>L?�E >@DKF�5�
�2�DZ132 DZU<=�UL?�H 7^4�A F�5�5�DKE%>L?BA3F�1*>LDK4�E�U�r ��>OH�D]`a?BA3UODKE >@2�F)> D�> 2�F�Ue> 
j4 F)>L4 :<DK1



�$	 �)	 ��� � � �'� 
 � ��
 � �
����� � ����� ��� � � ���	����� ��� � ���

U	; ?�1BD�?�UT��F"EWHs& F"EWH 2�?BE�1B?o> 
94O:OF�U@UL?�U�l+>L2�F">cF"A@?/132�4 UL?BE >L4Ok ?/>L2�?JULF�:<?�l�F�E�H >L2�A@?B?
U	?B>@U�4�7

σ
F"E�H

ε
�

σAA = 1.00, εAA = 1.00

σAB = 0.80, εAB = 1.50

σBB = 0.88, εBB = 0.50 .
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