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u(zi) = 0, ×ÙØ zi ≤ |l0/2|,

u(zi) =∞, ×ÙØ zi > |l0/2|.
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U ÝÙÞßÞ (r) = ∫
|Ψ(r, ze, zh)|2U(r, ze, zh)dzedzh.
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δn(q, ω) = χ(q, ω)V ext(q, ω),
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V ind(q, ω) = V ext(q, ω) + U ÝáÞâÞ (q)δn(q, ω) �

δn(q, ω) = Π(q, ω)V ind(q, ω).
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χ(q, ω) =
Π(q, ω)

1− U ÝÙÞßÞ (q)Π(q, ω)
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ε(q, ω) = 1− U ÝáÞâÞ (q)Π(q, ω).
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εHFA(q, ω)
= 1 + U ÝÙÞßÞ (q)Π0(q, ω).
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α→0

∑ f0(Ek)− f0(Ek+q)

Ek+q − Ek − h̄ω − ih̄α
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ΠRPA(q, ω) = Π0(q, ω),

εRPA(q, ω) = 1− U ÝÙÞßÞ (q)Π0(q, ω).
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ε lnm#opl (q, ω) = 1− U ÝáÞâÞ (q)Π0(q, ω)

1− fq(ω)Π0(q, ω)
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− lim
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πU ÝÙÞßÞ (q)
∫ ∞
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dω′
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Im[ε lnm#opl (ω′)] = lim

q→0
Re
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 Π0(q, 0)

1− fq(0)Π0(q, 0)
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1 + fq(0)N 2
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≡ −N 2
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Ĥ = − h̄
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2µ
∆+ U(r, ze, zh),

ú ¦qÛ1ü
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U(r, ze, zh) = −
e2

ε
√
r2 + (ze − zh)2

+ u(ze, zh).
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µ = memh

(me+mh)
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u(ze, zh) = u(ze)+u(zh)
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u(zi) = 0, ×ÙØ zi ≤ |l0/2|,

u(zi) =∞, ×ÙØ zi > |l0/2|.
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Ψ(r, ze, zh) = N cos

(
πze
l0

)
cos

(
πzh
l0

)
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r2 + γ2 · (ze − zh)2
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
 .
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U ÝÙÞßÞ (r) = ∫
|Ψ(r, ze, zh)|2U(r, ze, zh)dzedzh.
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U ÝÙÞßÞ (q) = ∫ ∫
eiqrU ÝáÞâÞ (r)dr = 2π

∫
J0(qr)U ÝÙÞâÞ (r)rdr, ú ¦9ätü
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J0(x)
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U ã ä åÝÙÞâÞ (q) = U ÝÙÞßÞ (q) + U12(q)
(
Π+Π U22(q) Π + . . .

)
U12(q) =

= U ÝáÞâÞ (q) + U12(q) Π U12(q)

[1− U22(q) Π]
,
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tr |Ue−e|ψ(0)

tr 〉,
ú æyÁtü

Óá�I�

〈ψ(0)
tr |Ue−e|ψ(0)

tr 〉 =
2πe2

ε

∫ |ψ1S(r1)|2|ψ̃(r2)|2r1r2 æ r1 æ r2 æ ϕ√
r21 + r22 +D2 − 2r1

√
r22 +D2 cos(ϕ)

.

Ù¸�/®�´=~6��.<Ó¥:/:�;¥0�® � :��1./:68t~/,�-<./: D ¿ aB
-<8��/56}I,����µ;á�I���I56�)�¹56�¼��8t./�M51�<5ø�

EB(X
−) =

2µe4

h̄2ε2
−W1S,1S − 〈ψ(0)

tr |Ue−e|ψ(0)
tr 〉,

7981�182.I,4®��N,y�¥� � ,y02:<;=:/�M8t;��1�/�4-<.<���N;��¥,10��I�=~/~q56�Î~/, ì :<;2¤_²¯³<ú � ü¨ú -656~/76�1:/./~I,4®��Q:PÞ
~/:q®gü»¤iÀ�.<:

D → 0 � ~I,¯}6�=~/:<� EB(X
−)

;��1.<���K:<�1;á®�7*´=~<�=./Ó¥:<:Ø;¥0�® � :��N0�5<�M�=.qÞ
~<82Ó�8
�1.<:<82~I,[O ²=Á9³9��²=Á1Á�PÜ�$,Ø0�82�y�N,y;��1:

60 �� ≥ D ≥ 120 �� �I�/®¶;%��:/02,y~/:6®¶;
�oî
�q�E��ð��Îð¨ò û¨õø÷ñü�ð%ó%õø÷��¨ðÎü�ð
ô¨õñî W1S,a

∆E1S,a
À W1S,n

∆E1S,n

þ�ì¨ú
n ≥ 3

ð¶�¨î��øõùîjü�ÿ�ú¨ïùì¨ú��Sõñë�ú~�¨î��ÎöÎ÷ùï��j÷jü�ð��ñî�ìÎò ò
ï��Wë î��Nî�� î��¨îñöjúNþX�ñ÷dü�÷ùìÎîjë õùð §

# �



.<�%����~<:<�����<-68¯�/56}6�=~/~/�'�µ0Y-/.<:<�y�Q:6Ò��=~<:/:
D À aB

� � ,4�N,¯}I,��1.6�=�y52�¥��}/:<;§�/�=~qÞ
~<82Ó�8¸�M8��I�¥�I:/.68t02,1~<:6®Y;�:<;á3t8=�N~/�'��-<81�1�=~<×/:I,4�I8t�|úÑ¾2¾tü»¤ ­ �y82�¸.I,y;¥}<�¥��®/0��/®<�=�1;á®
�Q82;��=,��182}/~68
Ó¥.<8t�K8 � �N7<:I�w:é~6��-/.6���Q;��=,y0y�<®/�¥���18¯�Q����8tÓ�8�:<~<�y�=.<�=;=,�0�./,2�K72,¯3
�g,y~/~68t�Z./,y�181�2��¤
ð ~I,y7982~<�=×v�¥.I,y;=;=�M81�2.<:I��´=7<.I,y~/:/.68t02,y~/:<�$´»�/��76�2.68t~PÞ �Q�'.68t}<~<82Ó¥8º:�´§�I�=7<�1.68t~PÞ

´»�/�=7<�1.<82~/~68tÓ�8�0 � ,y:I�M8=�Q�=�/;��102:q®>0��K~<82Ó�8t}/,1;��1:/}<~<82�þ;¥:/;��y�¯�M�£´»�/��76�1.<82~<820¸�/�/®
�$,��I�r3 � ~I,�}<�=~/:<�Î�M��Ò�;§�/8t�<~<82Ó�8U.I,y;=;��y8¯®/~/:q®i¤ Ð ,y7Å72,17Å0é´¥�y82�|82�y�N,y;��2:Î�K�
.I,y;¥;=�m,��1./:<0t,4�Q:¶;=:<;��1���B5�72,y7��Q0t,Ø;§�Q,y�1820 � ,y:I�M8��I���<;��20�56�)��:q3�´=7P;¥:<�y82~I,6�K�y8
-<�=.6��~68t./�K:/.<82017t,�-682�y�=~/×<:I,4�I820�0�-<�=./0�56�à8t}6�=.<���N��82�1~68t;¥:<�1;á®Z7�´�79;=:6�y8t~68281�yÞ
.I, � 56�)��:/�ÿ0 � ,y:I�M8��I�=�/;��102:q®Q��¤ Ð ,17<:I�F82�2.I, � 89���i~/,1;�:/~<�y�=.<�=;�52�¥�Z´�7<.I,y~/:<.<8�Þ
02,1~<:<�¸-<.t®I�K82Ó�8�´=7P;¥:<�y8t~/,��Q0y5<�M�=./~<�£�í´§�I�=7<�1.68t~<~/�'�µÓá, � 8t���6~I,¯3t8��I®/��:I�K;§®�0
�N.q56Ó�89�
;§�/82�2�4,£�=,y76Ò���-/.68t;��1.I,y~/;��101�=~<~<8�~<�=-/.t®I�M8tÓ�8º´=7P;=:6�y8t~/,<¤ ó �2�¨´¥�1: � ,¯�g,¯Þ
}/:��2���I:�./,1;¥;=�M82�1.<�=~<�F0�-/.<���Q�r�/56��:P3�-/,1./,1Ó¥./,1�W,43
ú §3.1 : §3.2 ü»�<Óò�Q���2�r�Q:
~I,y�q�I�=~/� � ,y02:<;¥:I�M8t;��1:*7/.<:<�1:/}6�=;=7<:q3*�2� � .I, � �M��.<~/�°3	-I,y.I,1�M�=�1.<820 rcs 0 � ,y02:PÞ;¥:I�M82;¥�1:�81���K��Ò�;á�I82�/~68tÓ�8�.I,y;=;��y8¯®/~/:q®i¤ ¿ .<� � 51�Q���=,y�y�2�/81���i���Q:/~6®6®�.<� � 51�Q�¯�¥,4Þ
�1�w�I�/®Z./, � �I:/}/~<�r3 D �I�K� �M8¯Ò����µ-<82;��1.<82:<�1�����N:<~656�¼72,1.6�2:<~65ëú ì :<;1¤ ²=ÁIú�_Nü½ü
�I�<®%7<./:<�1:<}<�=;¥798tÓ�8*-/,1./,2�M�¥�1.I,

rcs
�l-/./:U7981�y8t.689�à;¥0�® � ,y~/~<81��;¥82;��y8¯®/~/:<�>-/.68yÞ

;��2./,1~<;��20y�=~/~68)./, � �Q���/��~<~/�°3�´=7P;¥:<�y82~I,�:W´§�I�=7<�1.<82~I,�:/;¥}<� � ,y�¥��: � ;=-6�=7<�1.I,'7t8¯�<Þ
�I�=76�2:<02~<�r3é0y8 � �y5PÒ��I�=~/:/�b¤E+�,þ´=�y8t�F.<:/;�56~/7t�>�K��02:P�N:I�«´������=76��5<�M��~<������Þ
~/:q®i��, � ,y�y����560y�¥�I:/}6��~<:6®¸-<82.<82Ó�8t0y8t�W7982~/×6��~6�1.I,y×/:/:�³�Ù ­�Ú ¤ ­ �y8);¥0y® � ,1~68¹úÏ72,y7
:
0 §3.2 ü';¹798t~<7656.<�=~<×/:<�=�Z�Q0y593
�M��32,y~/: � �M820/¤ ï :I�M�=~/~68I�N;¹.<82;¥�y8t�ã�M��Ò�;§�/8yÞ
�=0182Ó�8>.I,y;¥;¥�y8�®I~<:6®
-/.68t:<;á3t8��Q:<��5<�K�=~<�����=~/:<� � ,��1.I,y0182}/~68tÓ�8þ0 � ,y:I�M8��I���<;��201:6®
´»�/�=7<�1.<82~I,�:��N��./7<:v�<,¸�=,y76Ò��#5<�M�=~/�����=~/:6�º´=�W���=76�2:<02~68t;��1:�´=7<.I,y~/:/.68t02,y~/:6®
�N��./7<:v�Q-<.<82;��2./,1~<;��20y�=~/~<8�81�=�Q���/��~<~/�'�K:Z´§�I�=7<�1.68t~/,2�K:v¤

#'#



§3.4 ç ÷ ¸��YE#�i¡#¢#� µd? A ¢�5M�m¡#� ÷ µ ¸W� ? 5M�#�m¡��¬H
¢ ÷ � ÷ 7
F A ¸���:#¡#��:

A ¢ A 5M�YH	�¨ù

¿ -<82;á�I���I56�)��:q3Ø�Q0y593
-I,y.I,yÓ=./,1�W,43
81�t;�5PÒ��N,1�º�1;á®ë´=�W���=76�2� 560y�/��}6�=~/:6®v¤
Ù¸�/®ã´¥�y8tÓ�8¶.I,y;¥;=�K81�1./:/� �Q0y5939;á�I82�/~656� ;��2.q567<��56.65t�'0í7981�y8t.68t�w0í8=�N~689� : �
;§�/82�=0<�E82�18 � ~/,¯}<:I�±�=Ó¥8Ø:/~P�Q�=7P;�8t�

1
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:�-<81�1827 � ,y.t®6�N,)´§�I�=76�2.68t~68t0 j = −en2v2

�M82Ó�5q�#�2���1��02��.I,4Ò��=~/�
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


i1

j2


 , K̂ =



−m1D11 −n1m1µ12

em1D21/m2 en2µ22


 , S =



∇n1
E2


 .
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∫
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w{f 01f 02 (1 + f 01′)(1− f 02′)}(ψ1′ + ψ2′ − ψ1 − ψ2)×
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.
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�M8¯Ò�~68Ø-/.6�=~<�¥�t.6�=}/�	}6�/�=~I,1�$:

ψ1
:
ψ1′

0
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vdrag =
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m1n10

∫
p1xf

0
1 (1 + f 01 )ψ1

dp1
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.
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m1m2n10kBT

∫
wf 01f

0
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χB(q, ω) = −
∫ f 0(ε1)− f 0(ε1′)
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dp1
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α = π/3
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(xn − xn′)
:
(yn − yn′)
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U2 '
1

2

e2

εa3
∑

nn′mm′

{[
(n− n′)2 − 2(m−m′)2

]
unun′ +

[
(m−m′)2 − 2(n− n′)2

]
vmvm′

[
(n− n′)2 + (m−m′)2 + (n− n′)(m−m′)

](5/2)
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− 3 [(n− n′)(m−m′)] (unvm′ + un′vm)
[
(n− n′)2 + (m−m′)2 + (n− n′)(m−m′)

](5/2)

+

[
− 3(n− n′)2 + 15 [(m−m′) sin(π/3)]2

]
(xn − xn′)2

a2
[
(n− n′)2 + (m−m′)2 + (n− n′)(m−m′)

](7/2)

+

[
− 3(m−m′)2 + 15 [(n− n′) + (m−m′) cos(π/3)]2

]
(ym − ym′)2

a2
[
(n− n′)2 + (m−m′)2 + (n− n′)(m−m′)

](7/2)

+

[
15(m−m′) sin(π/3) [(n− n′) + (m−m′) cos(π/3)]

]
(xn − xn′)(ym − ym′)

a2
[
(n− n′)2 + (m−m′)2 + (n− n′)(m−m′)

](7/2) .
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L = T ÿ ¦ÒÑ − (U1 + U2).
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d

dt

∂L

∂ṙ
− ∂L

∂r
= 0,
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un, vm

�

ün = −ω2
0un + Ω2×

×
∞∑

n′m′=−∞

[
(n− n′)2 − 2(m−m′)2

]
un′ − 3 [(n− n′)(m−m′)] vm′

[
(n− n′)2 + (m−m′)2 + (n− n′)(m−m′)

](5/2) ,
úÂ²2²=Ö9ü

v̈m = −ω2
0vm + Ω2×

×
∞∑

n′m′=−∞

[
(m−m′)2 − 2(n− n′)2

]
vm′ − 3 [(n− n′)(m−m′)]un′

[
(n− n′)2 + (m−m′)2 + (n− n′)(m−m′)

](5/2) ,
úÂ²2²=ä9ü
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ẍn = −Ω2
1×

×
∞∑

n′m′=−∞

[
− 3(n− n′)2 + 15 [(m−m′) sin(π/3)]2

]
(xn − xn′)

[
(n− n′)2 + (m−m′)2 + (n− n′)(m−m′)

](7/2) −

−Ω2
1

∞∑

n′m′=−∞

[
15(m−m′) sin(π/3) [(n− n′) + (m−m′) cos(π/3)]

]
(ym − ym′)

[
(n− n′)2 + (m−m′)2 + (n− n′)(m−m′)

](7/2) ,

úî²4³�Ã9ü

ÿm = −Ω2
1×

×
∞∑

n′m′=−∞

[
− 3(m−m′)2 + 15 [(n− n′) + (m−m′) cos(π/3)]2

]
(ym − ym′)

[
(n− n′)2 + (m−m′)2 + (n− n′)(m−m′)

](7/2) −

−Ω2
1

∞∑

n′m′=−∞

[
15(m−m′) sin(π/3) [(n− n′) + (m−m′) cos(π/3)]

]
(xn − xn′)

[
(n− n′)2 + (m−m′)2 + (n− n′)(m−m′)

](7/2) .
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un = u exp[−iωt+ ikan], vm = v exp[−iωt+ iqam]
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

ω2 − ω2

0 + Ω2f11(k, q) −3Ω2f12(k, q)

−3Ω2f21(k, q) ω2 − ω2
0 + Ω2f22(k, q)






u

v


 = 0,

úÂ²4³1³1ü

Óá�I�
Ω2 = 2e2

µεa3
�
(k, q)

ñþ´¥�y8*ú�Úb�ÜÛIüÍÞÜ798t�$-68t~6�=~<�1�à0y8¯�I~<820182Ó�8�0y�=7<�y82.I, ~k �

f11(k, q) =
∞∑

N,J=1

N 2 − 2J2

(N 2 + J2 +NJ)5/2
cos (kaN) cos (qaJ),

f22(k, q) =
∞∑

N,J=1

J2 − 2N 2

(N 2 + J2 +NJ)5/2
cos (kaN) cos (qaJ),

f12(k, q) = f21(k, q) =
∞∑

N,J=1

NJ

(N 2 + J2 +NJ)5/2
sin (kaN) sin (qaJ),

Óá�I�
N = (n− n′) � J = (m−m′) ¤
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

ω2 − Ω2

1f̃11(k, q) Ω2
1f̃12(k, q)

Ω2
1f̃21(k, q) ω2 − Ω2

1f̃22(k, q)






x

y


 = 0,

úÂ²4³�Átü

Óá�I�
Ω2

1 =
8e2D2

Mεa5
�

f̃11(k, q) =
∞∑

N,J=1

−3N 2 + 153
4J

2

(N 2 + J2 +NJ)7/2

[
1− cos (kaN) cos (qaJ)

]
,

f̃22(k, q) =
∞∑

N,J=1

−3J2 + 15(N + 1
2J)

2

(N 2 + J2 +NJ)7/2

[
1− cos (kaN) cos (qaJ)

]
,
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f̃12(k, q) = f̃21(k, q) =
∞∑

N,J=1

−15
√
3
2 J(N + 1

2J)

(N 2 + J2 +NJ)7/2
sin (kaN) sin (qaJ).
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ω = ω
ω0

ó
� ûÎò ö��øð�


Ω = Ω
ω0

= 0.2
ó
Ω1 = Ω1

ω0
= 0.01
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k = ka

ó
q = qa §
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ω‖ =

√√√√33

16

(eD)2N 3/2Ýéê õ
εM

8.7795 k,
úÂ²¯³4¦Pü

ω⊥ =

√√√√ 3

16

(eD)2N 3/2Ýéê õ
εM

8.7795 k,
úÂ²¯³2Û1ü
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


ω2 − ω2
11 ω2

12 + iω(ωe − ωh) 0 iω(ωe + ωh)

ω2
12 − iω(ωe − ωh) ω2 − ω2

22 −iω(ωe + ωh) 0

0 −iωγ (ωe − ωh) ω2 − ω2
33 ω2

34

iωγ (ωe − ωh) 0 ω2
34 ω2 − ω2

44







u

v

x

y




= 0,

úî²4³�¾9ü
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γ = m2
h−m2

e

memh

�m:
ωe, ωh
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υ ÝÙÞßÞ (r) = − ∫ ∞
r

dU ÝÙÞßÞ (r)
dr

g(r)dr. (Π1.1)

¿ ��.I,4Ò��=~/:<�U�I�<®¼-I,y./~<82�¼7982./.6�¥�<®I×<:<82~/~68t�¼��56~<7/×/:<:
g(r) = g↑↑(r) +

g↑↓(r)
:/�M�=�¥��01:q�l�

g(r)− 1 =
1

k2F

∫ ∞
0
J0(qr)[S(q)− 1]qdq, (Π1.2)

Óá�I�
S(q)

ñ�;��¥,y�1:/}6�=;=7<:/�|��82.I�EÞ �W,176�182.v�!7981�182./���Å01�'./,�Ò¹,��¥�2;á®v�m:/;¥-<8��Q� � 52®
�£�<567<��5P,y×/:<82~/~<8�Þ �Q:/;¥;=:<-I,y×/:68t~<~656���y�¥8t.6���B5±O ²¯³P²'PÍ�/;§�/���I56�)��������82.I�B51�I82�v�

S(q) = − 2

k2F

∫ ∞
0
Im[χ(q, ω)]dω. (Π1.3)
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S(q) =





1− arccos(q/2kF )
π +

q
√

1−(q/2kF )2
2πkF

�<�=;§�I:
q ≤ 2kF ,

1
�<�=;á�Q:

q > 2kF .

(Π1.4)
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ψa = c+1 ψ2S + c+2 ψ2P , (Π2.1)

ψb = c−1 ψ2S + c−2 ψ2P , (Π2.2)

(W;�82�2;��20y�=~/~/�'�K: � ~I,¯}6��~<:6®I�K:�´=~<�=./Ó¥:<:

Ea(b) = E2 +
1

2

[
W2S,2S +W2P,2P ±∆W

]
, (Π2.3)

Óá�I�
ψ2S

:
ψ2P

ñ>0y8¯�I~<8202������56~/7<×/:q®Z~6��0y8 � �B56���=~/~/�°3�³�å>:	³�:í;�82;¥�y8�®I~<:/�v�<,
E2 = − µe4

2h̄2ε2

ñþ´=~6��.<Ó¥:6®�;�82;¥�y8�®I~<:6®�;¸7<0t,y~<�y8202�'�|}<:/;á�I8t�
n = 2

�

c1 =




W2S,2P

2|W2S,2P |

[
1± W2S,2S −W2P,2P

∆W

]


1/2

, (Π2.7)

c2 = ±



W2P,2S

2|W2S,2P |

[
1∓ W2S,2S −W2P,2P

∆W

]


1/2

, (Π2.5)

∆W =
√
(W2S,2S −W2P,2P )2 + 4|W2S,2P |2, (Π2.6)

Wij =
e2D2

2ε

∫
ψi

1

r3
ψj r æ r æ ϕ, (Π2.7)

0�}/,1;��1~<82;��2:
W2P,2P =

e2D2

12ε

" (−a/aB)
a3B

, (Π2.8)

W1S,2S =

√
2e2D2

ε

aB
" −3a/2aB − 2a �I× (1, 3a/2aB)

aa3B
, (Π2.13)

W1S,1S =
2e2D2

ε

[
aB − 2a �I× (1, 2a/aB) " (2a/aB)] " (−2a/aB)

aa3B
, (Π2.10)

,',òõ



W2S,2S =
e2D2

ε

[
aB − 2a �I× (1, a/aB) " (a/aB) + a/4

] " (−a/aB)
aa3B

. (Π2.11)

â �Q�=;¥� �³× (m,x) = ∫∞
1

"
−xt
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�$,y�1.<:/}/~<�r3�´»�/�¯�M�=~<�y820
W1S,a

:
W1S,b

�

W1S,a = c+1W1S,2S + c+2W1S,2P , (Π2.12)

W1S,b = c−1W1S,2S + c−2W1S,2P . (Π2.13)
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é
A
é
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ö
'D'D, @2J�à���v�9N~�A , @I�

,V# O�@2JK@2c � ~ # L
;G~�R c�9&; '�C L # R #&n L�@�; C H�F C @ , c » k?>�@ n JK9�~�L�c ' ; # ;D@ # L�c¬;G>�@|F # JP�
C L�F°J # JX@�c:JK@ 'DU 9�L ' @	��à�\]>�O '�ê�r @�� ê }À© d à�f+��å½á�ç{ä�f+�Åå�áÅÞ ÜXf�ÞÅÞ�åÅß ê

gR��þ



èpf:ëSâ{î q?ê � ê ��~ u ~ ' > u	C LIà x�ê s êb_ R[@�;�à _=êæ%øê`jmCTu > #&CE, 9.�.à¾v ê � ê ��~ ,E#&u 9.� 'Du	CTC @�; #.,0ê à
�2��A ' @2JX� # ; C 9�LY9&F r @�; # JKc # ; C 9�L0�¦FWFW@2HI; '�C L²;G>
@ _�U @�HI;GJK~�R 9&F�k�z{9&�Xv C R[@�L 'DC 9�L #.,

\ ,E#.' R[9�L ' �ªà�\^>
O '�ê�r @�� ê�a @�;<;�à�µ�¸Ýà�f+��á�5�ç­à Ü�â½ç�ç�íãß ê
èpf:ë�í�î ð�ê¸ùÓê­úÓò�û�ò�üøû�ý­þ à	� ê*ù�ê­úÓò.��ô½û ÿ ÷.��û�ý�� à�ï ê6ñøê Ò ý�
�ô.��� ÿ ÷ÎýÃ�FõIê à�� ��ô�ó.��ó �
�Fö�þ�ý�öBù
�Fôo� � ÿ þ � ù ÿ � � õ­ý�� ÿ þ­þ��¡
 � ÿ � ÷â��÷�ò � ö�õ�þ���
Qò¹��ö�û���õ ÿ þ�þ���
§��ý����½ö �
� ô+
 �ªà  Áý���1 � ô�÷ Ö ×ÙØ!3�àÀÚ�Ú Ü0Þãß à���Þ�ë�ä��½Þ�å Ü�â�çÅç�í�ß ê

èpf:ë�ë�î ð�ê ï ê­ñÀõ�ô½þ�ü���ö2��þ à ðøê Ò ê��^� Ä ý­û àZ#'B�Ì�[NI�ÑJ>LA�Ñ�Ë�ÏÃÉ\FÂÈ
ÌXI�ÆoÇX]!K_^oÊ4Ê`]�È�ÍJE&ÆoÇ
Ña@.È�Æ�Ñ�Q�Ç.É�E.É«Ë�Ñ?bc(Ëà�Ò êE»���ô�ò�ûÅô àÝÜPf¼Þ�å�f{ß ê

gR�_�


