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1 :<;
1.1 =?>A@CBED?FEGIHCJ

A
�	K,LM��NCOQPSRUTV��W

:

H =

A∑

i

t̂(i) +
∑

i<j

v(i, j) (1)

t̂ = − h̄
2∇2

2m
(2)

X�Y[Z�\ W^],_�P�`���a�b[�c��dfe
v(1, 2) = v0(r12) + vσ(r12)σ

(1)σ(2) + vτ (r12)τ
(1)τ (2) + vστ (r12)σ

(1)σ(2)τ (1)τ (2) (3)

g�Kihcj,k�lnmpo	q�Kre
r,p = −i ∂

∂r , sMt W σ = (σx, σy, σz),
�!uiv sMt W τ = (τx, τy, τz)w�xiypz��c{�|	}�~

{�|M��}��
: x ≡ (r, σ, τ) ( �M� {�|�� sMt W σ = ± 1

2

�i�!uiv sit W τ = ± 1
2 = p, n

6
A
g	K,w�xiy�z�e

Ψ(x1, x2, · · · , xA) ≡ 〈x1, x2, · · · , xA|Ψ〉� g	K�w�xiy�z�e φk(xi) ≡ 〈xi|φk〉
Slater ��� ` A

g	K�w�xiy�z
(A � ��g	K[�^�n�[m � g�K������	���C���	�ihc��x����,�[mp����6�e

Φ(x1, x2, · · · , xA) = 〈x1, x2, · · · , xA|Φ〉 =
1√
A!

det {φk(xi)} (4)

���
∫

dx ≡
∫

dr
∑

σ

∑

τ

(5)

∫

dx1, dx2 · · · dxA ≡
∫

dr1dr2 · · · drA

∑

σ1σ2···σA

∑

τ1τ2···τA

(6)

1.2 �?�?�C ?¡£¢I¤¦¥�§?¨�©«ª
¬ � e |0〉

� g	K����.-®­¯���
φk

6Qe
|φk〉 = a†k|0〉� g�K���� φk

hc°[l�m�g	K�±,²�o�q�K�e
a†k ³�´ o�q�Kµe ak

� g	K����.-®­¯{�|
x
6�e

|x〉 = ψ†(x)|0〉{�|
x
h�°Vlnmpg	K�±�²�o	q�K�e

ψ†(x) ³�´ o�q�Kµe ψ(x)

¶���co�q�K�"¸·�¹c�¸º¼»
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Slater ��� ` A
g	K����

(A � �cg	K��¯�M�Vm � g	K,�������p���¼�	��h��,xC�����Vm�����6�e
|Φ〉 = a†k1

a†k2
· · · a†kA

|0〉 (7)

�p��zµe
〈Φ|a†iai|Φ〉 = ni =

{

1
�p�����

0 ½ ������� (8)

� g	K����Mh�°Vl�mp±�² ³�´ o�q�K a†k, ak

·¾�i��o	q�K
ψ†(x), ψ(x)

��yc¿�e
ψ(x) =

∑

k

φk(x) ak (9)

ψ†(x) =
∑

k

φ∗k(x) a†k (10)

A
g	K,LM��NCOQPSRUTV��WÀ-Á&Âg�K����	}�~�6�e

H =
∑

ij

tija
†
iaj +

1

2

∑

ijkl

vijkla
†
ia

†
jalak (11)

ÃÅÄ�Æ	Ç j�kM� ����È,É (1
g	K,����}�~,6Êe

vijkl = 〈φiφj |v|φkφl〉 =

∫

dx1dx2dx
′
1dx

′
2φ

∗
i (x1)φ

∗
j (x2)〈x1x2|v(1, 2)|x′1x′2〉φk(x′1)φl(x

′
2) (12)

ÃÅÄ�Æ	Ç j�kM� ����È,É (
{�|	}�~,6Êe

〈x1x2|v(1, 2)|x′1x′2〉 = δ(r1 − r′
1)δ(r2 − r′

2)×
{v0(r12) + vσ(r12)〈σ1σ2|σ(1)σ(2)|σ′

1σ
′
2〉

+vτ (r12)〈τ1τ2|τ (1)τ (2)|τ ′1τ ′2〉+ vστ (r12)〈σ1σ2|σ(1)σ(2)|σ′
1σ

′
2〉〈τ1τ2|τ (1)τ (2)|τ ′1τ ′2〉} (13)

Ë�Ì ��� - � g�K����	}�~�6¼e
ρij ≡ 〈Φ|a†jai|Φ〉 (14)

Ë�Ì ��� -Í{�|�}�~�6�e
ρ(x, x′) ≡ 〈Φ|ψ†(x′)ψ(x)|Φ〉 (15)

�	Î^�	{�|	}�~,Ë�Ì ��� ��°�Ï�²�ÐMÑ	�!Ò�ÓnmpË�ÌMh�Ô��ÖÕ����
ρ(x) = ρ(x, x) = 〈Φ|ψ†(x)ψ(x)|Φ〉 = 〈Φ|

∑

i

δ(ri − r)δσiσδτiτ |Φ〉 (16)

A
g	K,LM��NCOQPSRUTV��WÀ-Í{�|�}�~�6�e

H =

∫

dxψ†(x)

(

− h̄
2∇2

2m

)

︸ ︷︷ ︸

t̂

ψ(x) +
1

2

∫

dx1dx2dx
′
1dx

′
2〈x1x2|v|x′1x′2〉ψ†(x1)ψ

†(x2)ψ(x′2)ψ(x′1) (17)

2 Hartree-Fock × ���ÙØÛÚÝÜßÞ
à �c4�á��^âäãæå[çnm Æ yEeè��KI·��Vb��!jÖm��	���i����éVh$�	K¸�¯êÖë¾ìMí¯��î�ï���ð¯ñ�K��Ö��ò,²Vl�m$»p��KÑ�ó�ôi���	�����,���p�	�,g	K��,xC���,�Vm�»
ñ�4µe

Slater ��� ` A
g�K�w�x�ypz�hc°Vlnmpõ�Ð�ñ	4�h[öiãU�$÷�ø�����·¼�	���,��ùi��� � g	K�ú�ûÖ�p�!�	K � ��	ü Æ	Ç j,k�éýÕ�þ«ÿÅ»
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2.1 ��������� Hartree-Fock �
	��
Slater ��� hc°Vlnm�
����¯P���������� E = 〈Ψ|H |Ψ〉

�c}��Ûe
E =

∑

i,occ.

〈φi|t̂|φi〉+
1

2

∑

ij,occ.

(〈φiφj |v|φiφj〉 − 〈φiφj |v|φjφi〉) (18)

=
∑

i

ni〈φi|t̂|φi〉+
1

2

∑

ij

ninj (〈φiφj |v|φiφj〉 − 〈φiφj |v|φjφi〉) (19)

�������! �"�Ñ 
$#�%�"V" »
�������i�cw�xiypz

φi(x)
��&�'��cõ�Ð

φi(x)→ φi(x) + δφi(x) (20)

hc°[l�mp��
(���^P)�	�*���!�M��õ�+
E → E + δE (21)

�-,�.�/!0
δE = δ〈Φ|H |Φ〉 = 0 (22)

��1Mð!l à ·$� È�2 lnmc»,ð�3��¼�54�î�/�0�·	���^�S& g	K�w�xiy�zi��6�7�+�/!0
Ni = 〈φi|φi〉 =

∫

dxφ∗i (x)φi(x) = 1 (23)

δNi = 〈δφi|φi〉+ c.c =

∫

dxδφ∗i (x)φi(x) + c.c. = 0 (24)

�98Vl�»

(�:�¯P)�	�*�!���M��õ�Ð[é Õ

Hartree-Fock ;!< �
δE = δ〈Φ|H |Φ〉 =

∑

i

ni〈δφi|t̂|φi〉+
∑

ij

ninj (〈δφiφj |v|φiφj〉 − 〈δφiφj |v|φjφi〉) + c.c. (25)

=
∑

i

ni

∫

dxδφ∗i (x)
−h̄2∇2

2m
φi(x) (26)

+

∫

dxdx′δφ∗i (x)

∫

dx2dx
′
2(〈xx2|v|x′x′2〉 − 〈xx2|v|x′2x′〉)

∑

j

njφ
∗
j (x2)φj(x

′
2)

︸ ︷︷ ︸

≡〈x|ΓH+Γex|x′〉

φi(x
′) + c.c.(27)

4�î!/!0>=�?�õ�Ð�ñ	4 e
δE −∑

i nieiδNi = 0 (ei

�A@���B�z,6
0 = δE −

∑

i

nieiδNi (28)

=
∑

i

ni

∫

dxδφ∗i (x)(
−h̄2∇2

2m
− ei)φi(x) +

∫

dxdx′δφ∗i (x)〈x|ΓH + Γex|x′〉φi(x
′) + c.c. (29)

é Õ
φi(x)

��C��[l�m�ð	í,� ;�< �À
 Hartree-Fock ;�< ��"
− h̄

2∇2

2m
φi(x) +

∫

dx′〈x|ΓH + Γex|x′〉φi(x
′)

︸ ︷︷ ︸
R

dx′〈x|h|x′〉φi(x′)

= eiφi(x) (30)
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�¯þ�é	çnm�»
Hartree-Fock

Z�\ W^],_�PC·
Hartree-Fock

NýOQPSRUT[�[W
à�à9D �

ΓH

·
Γex

Ñ�ù^çFE¯ç 

Hatree

Z�\ W¯]�_�P -
Hatree

�,6 "�ÎiöHG 

Fock

Z	\ W¯],_cP
(
#!% Z�\ W¯]�_P	6 "ý·9I�J¯ç

, K ��� DML�N Õ�çMmc»
〈x|ΓH |x′〉 =

∫

dx2dx
′
2〈xx2|v|x′x′2〉ρ(x′2, x2) (31)

〈x|Γex|x′〉 = −
∫

dx2dx
′
2〈xx2|v|x′2x′〉ρ(x′2, x2) (32)

à�à�D
ρ(x, x′)

Ñ 
 Ë�Ì ��� " ·9I�J¯çMmV¹¯� D
ρ(x, x′) =

∑

i

niφi(x)φ
∗
i (x′) =

∑

i,occ.

φi(x)φ
∗
i (x

′) (33)

D:O mc»n��� &Âg�K����M�cw�xiy�z
φi(x)

��PRQ��¯}TS�ç����Vm�» �5U)V �	�iÑ*� (14,15)

ρ(x, x′) = 〈Φ|ψ†(x′)ψ(x)|Φ〉
D:O mc»�W�ð��	Ë�Ì ��� �c°�Ï�²�Ð

ρ(x) ≡ ρ(x, x) =
∑

i

ni |φi(x)|2 (34)

Ñ 
 Ë�Ì,",hcÔ��¸Õ����^»,��Î!�AX�Y��pd�Ò!ZVð
ΓHF = ΓH + Γex

�Ù

Hartree-Fock

Z�\ W¯]�_�P�"®�Vù¯ç�h���x(�
�¯P����9" �\[ N ð

h ≡ − h̄
2∇2

2m
+ ΓHF (35)

� 

Hatree-Fock

NCO�P¦RæT���Wp"i·�� º�» à �I& °�NCO�PSR�T��[Wp���$�����¸� D ����h���xVl�mc�	K
φi(x)

h$°
l�m�]!]_^��-`)a�W*b�� ;!< � ( c Hartree-Fock ;!< � -

30
6

)
��d�e?���,�[m�NCOQPäRæTV��W D:O mc»

Ã¾Ä�Æ�Ç j,k
v(1, 2)

� X,Y Ã¾Ä Z�\ W^]V_cPM��·-?p�
Hatree

Z�\ W^]V_�P
ΓH

Ñ X,Y & Ä Z�\ W^]V_cP�·��[m$»
=(WÖãU�

〈x|ΓH |x′〉 = δ(r − r′)〈στ |ΓH (r)|σ′τ ′〉 (36)

〈στ |ΓH (r)|σ′τ ′〉 =
∫

dr2

∑

σ2,σ2

∑

τ2,τ ′

2

〈στ, σ2τ2|v(r, r2)|σ′τ ′σ′
2τ

′
2〉ρ(r2σ

′
2τ

′
2, r2σ2τ2) (37)

·��[m à ·��^�f� -
13
6¯�\�Ý-

31
6�h�g�å�����h[mn·ji!k D ?�m�» à ç�hc°C���^�f#�% Z	\ W^],_cP

Γex

Ñ�l�m V h ½X�Y�Z	\ W^],_cP D:O mc»�n � �*o�piÑ ÃÅÄ�Æ	Ç j�kV�Mq!r�` -s`�P_t�ypz�`,6�� Z�\ W^],_�P v(1, 2) ∝ δ(r1 − r2)�c��d���h D>O m$»
Skyrme

��ü Æ�Ç j,kiÑ,ù��nö�ºp�-o!p D>O m�»	ù,�Hu�v��
Hatree-Fock

Z�\ W!]�_�P�·fw:x�á
V �!�����:y�` - ð�· N J

Woods-Saxon
y�`V6ý·���°�z[��=({M|Vl?ÿ��!}M~¸���
?�|VlV�¯�

Hatree-Fock ;�< � �{�|�}�~ DA� ?�|,l,�¯������� ½!� h�2�?¯�>���-��RU� O ãU�-�F��h�P�Ò�ç��,�[mc»
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2.2 �
�����
�������_�����

(�:�¯P)�	�*�!���MÑ�Ë�Ì ��� ���iy�z
����¯P����������i��� -

19
6�h*wVçMm�&Âg�K�w�xiypz�Ñ^l����^�^Ë�Ì ��� ρ(x, x′)

h:Wn·�í[m à ·Ê� D ?�m�»
E =

∫

dxdx′
∑

i

ni〈x|t̂|x′〉φ∗i (x)φi(x
′)

+
1

2

∫

dx1dx2dx
′
1dx

′
2

∑

ij

ninj〈x1x2|v|x′1x′2〉
(
φ∗i (x1)φ

∗
j (x2)φi(x

′
1)φj(x

′
2)− φ∗i (x1)φ

∗
i (x2)φj(x

′
1)φi(x

′
2)

)

=

∫

dxdx′〈x|t̂|x′〉ρ(x′, x)

+
1

2

∫

dx1dx2dx
′
1dx

′
2〈x1x2|v|x′1x′2〉 (ρ(x′1, x1)ρ(x

′
2, x2)− ρ(x′2, x1)ρ(x

′
1, x2)) (38)

à�à*D � 〈x|t̂|x′〉 = ∇δ(r − r′)∇′/2m
D>O m$»!=�W¸ã��5
��>�!P����������

E
Ñ�Ë,Ì �,� ρ(x, x′)

� 
���yczV" D
O mSe

E = E[ρ] (39)

• à �*���iÑ������ D Ñ	���^»¯±,² ³�´ o	q�K D }�w D ?�m�&�'i��� Ä NýOQPSRUT[�[W�·j&�'�� Slater ��� `,wx�ycz�h�°?�����nù,�������iÑ$Ë�Ì���y�zI·p��m à ·��!� �5U_V hM�)� D ?	m$»5�)�,Ñ.

Wick

��4["�h$÷(�ÿ�»�±�² ³�´ o�q�K D }�wTS�çVðH� Ä NýOQPSRUT[�[WÛ- � -
11
6 6��*�!���iÑc�

Wick
�	4ih�öMã

E =
∑

ij

tij 〈a†iaj〉
︸ ︷︷ ︸

ρji

+
1

2

∑

ijkl

vijkl 〈a†ia†jalak〉
︸ ︷︷ ︸

Wick′stheorem

=
∑

ij

tijρji +
1

2

∑

ijkl

vijkl(ρkiρlj − ρliρkj) (40)

W!ð,Ñ
E =

∫

dxdx′〈x|t̂|x′〉 〈ψ†(x)ψ(x′)〉
︸ ︷︷ ︸

ρ(x′,x)

+
1

2

∫

dx1dx2dx
′
1dx

′
2〈x1x2|v|x′1x′2〉 〈ψ†(x1)ψ

†(x2)ψ(x′2)ψ(x′1)〉
︸ ︷︷ ︸

Wick′stheorem

=

∫

dxdx′〈x|t̂|x′〉ρ(x′, x) +
1

2

∫

dx1dx2dx
′
1dx

′
2〈x1x2|v|x′1x′2〉 (ρ(x′1, x1)ρ(x

′
2, x2)− ρ(x′2, x1)ρ(x

′
1, x2))(41)

·c��ãÅ���:���
〈H〉

Ñ	éV�ýÕ�¡	Ë�Ì ��� D }�S�ç�m¯» à�à�D ��±V² ³,´ o,q�K�¢�=n�¯��o,q,KÖ�M�:�:���	�
Wick

��4ih�öMãU�
〈a†ia†jalak〉 = 〈a†iak〉〈a†jal〉 − 〈a†ial〉〈a†jak〉 = ρkiρlj − ρliρkj , (42)

〈ψ†(x1)ψ
†(x2)ψ(x′2)ψ(x′1)〉 = 〈ψ†(x1)ψ(x′1)〉〈ψ†(x2)ψ(x′2)〉 − 〈ψ†(x1)ψ(x′2)〉〈ψ†(x2)ψ(x′1)〉

= ρ(x′1, x1)ρ(x
′
2, x2)− ρ(x′2, x1)ρ(x

′
1, x2) (43)

·¾Ë�Ì ��� D:O Õ�Ò�Scçnm à ·Ê� Z uiWÖR D>O m�» [
�(�� VÒ?ã

]

Ë�Ì!�iypz��*��ypz!£�ÐMh�ö!m
Hartree-Fock ;!< ����þ_¤ :& 6

Hartree-Fock
NCOQPSRUTV��W$� �AU)V �	�Ë�Ì��iy�z D>O m à ·$�9¥�k�lnmn·¼�H
����¯P����������i�cõ�ÐMÑ K �[ö�ºph�}�l à ·Ê� D ?�m

δE = δ〈Ψ|H |Ψ〉 =
∫

dxdx′
δE

δρ(x′, x)
︸ ︷︷ ︸

〈x|h|x′〉

δρ(x′, x) (44)
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à�à�D ����ypz!£�ÐM�cþ�ypz
δE/δρ(x′, x)

��� O m�& Ä o	q�K
h
� ���	È,É ·�h���l�»

〈x|h|x′〉 ≡ δE

δρ(x′, x)
(45)

à �I& Ä o�q�K à ù
Hartree-Fock

NýOQPSRUT[�[W D>O m�»
Hartree-Fock

NýOÊPäRUT[�[W���±�² ³�´ o	q�K¸�pk����}[l ·
ĥ =

∫

dxdx′〈x|h|x′〉ψ†(x)ψ(x′) (46)

D:O mc» à �c�	��é Õ¾�
Hartree-Fock

NCOQPäRæTV��Wp�-1Mð!l K ��¦ È �M§�mV�^þ[é�çnmc»
δ〈Ψ|H |Ψ〉 = δ〈Ψ|ĥ|Ψ〉 = 0 (47)

-¨�(��Ñ��
ĥ
�c�	�!� -

44,45
6 ·

δρ(x′, x) = δ〈Ψ|ψ†(x)ψ(x′)|Ψ〉
é Õ�©9�^» 6 à ��yc¿MÑc��õ�Ð �i� �*ª(«n� D Ñ��¬ �9­M®�Pn�*� Ä NýOÊPäRæTV�[W

H
�

Hartree-Fock
NýOQPSRUT[�[W

ĥ
h ¯�?°% N �iö$� ·��¸º à ·$��~?�����Vmc»


����¯P����������ihc°����^õ�Ð�/�0��Mh,ð!l
Hartree-Fock

w�x�ypz
|Ψ〉
Ñc�

Hartree-Fock
NCOQPSRUTV��W

ĥ
h

°C����¹Qõ�Ð�/�0���1Mð!l à ·$��~����,�Vm�»
•

� -
45
6[�^ )±F�M²Ae³�iy�z!£�Ð

δE/δρ(x′, x)
�*´ Ä�µ �\� -

41
6�é Õ·¶Mí��:hVmn·¼�

δE

δρ(x′, x)
= 〈x|t|x′〉+

∫

dx2dx
′
2〈xx2|v|x′x′2〉ρ(x′2, x2)−

∫

dx2dx
′
2〈xx2|v|x′2x′〉ρ(x′2, x2)

= 〈x|t|x′〉+ 〈x|ΓH |x′〉+ 〈x|Γex|x′〉
︸ ︷︷ ︸

〈x|h|x′〉

(48)

D:O ãU�5� -
31,32,35

6 D �	�?��ð 〈x|h|x′〉 hcÔn�ÖÕ���� à ·Ê�	Ò,é�m�»
Ã 6

Hartree-Fock ;�< �i� �AU)V þ_¤
����¯P����������i�cõ�Ð
δE =

∫
dxdx′〈x|h|x′〉δρ(x′, x)

hc��Ë�Ì ��� ��õ�Ð
δρ(x′, x) = δ

∑

i

niφi(x
′)φ∗i (x) =

∑

i

ni(δφ
∗
i (x)φi(x

′) + c.c.) (49)

��g�åVl�mM·¾�A4�î�/!0!¸�õ�Ð�/!0
(28)

Ñ
0 = δE −

∑

i

nieiδNi =
∑

i

ni

∫

dxδφ∗i (x)

(∫

dx′〈x|h|x′〉φi(x
′)− eiφi(x)

)

+ c.c. (50)

·��CãU� à�à é Õ9}�¹�hc�
Hatree-Fock ;�< �

∫

dx′〈x|h|x′〉φi(x
′) = eiφi(x) (51)

��º�mc»
»>¼,� à ·�Ñ ½!� h*¦ È ����½��\'_¾M�Ê����mc»M=�W�ãæ�pË�Ì���ypz E[ρ]

S N�L�N Õ�ç,�,�!ç(Jc��õ�Ð�ñ�4[�!�	�
D ?	mn·��¸ºp� D:O m�»�¿�À�h�� � g	K,�����p��í[m������,NCOQPäRæTV��W�¹�þ_{,mM·��Öºc� D>O m$»VË�Ì��iy�zi�´ Ä V � µ h[ö�ÕÁ¡^�Â&�'i� µ �cË�Ì��iy�zih�°C����¹ÂÃ�k D ?!mM·��Öº à ·!¹Â'�¾M���,��m�»�Ë�Ì!�iypz E[ρ]

Ñ$NOQPSRUTV��WÁ�!���
〈H〉 D �ýÿ¼��¹	ö$�^»^Ë�Ì��iy�zi� ; �^�	NCOQPSRUTV��W	öiã�¹°Ä�Å!§[� O mM·���Qc��¹�ö��!»Ë�Ì��iy�zih�÷>��ÿæõ�Ð�ñ	4?·p�ÖºÅ���iÑ��

Hohenberg-Kohn
Îiö�G

Kohn-Sham
h*Æ_W�mpñ�K�Ð	K,�*Ç:È�L��R�

��É�K:� Ä�Ê�Ë h$°[lMm�Ë,Ì���ycz�4�á D ��Ì V hHÍ,k�Scç�ð!»	Ë,Ì!��ycz�4�á D Ñ$�ý
�L���÷,ø��,����Ë,ÌÖ��Î,Ë
6



h*Ï�wnlnmcË�Ì���y�zn�AÐ�Ñ�lnm à ·Ê",-
Hohenberg-Kohn

��4V6i��Ò5Ó�h$�F¼HÔ�� ;!Õ h�ö!Q$�A�,g�K�L���w,x�yzÖ�pò�²Vlnm -
Kohn-Sham

4,á�6 »[ù à�D k[�[mpË�Ì��iy�ziÑ�� ÃÅÄ�Æ�Ç j�kM��}�q V �-Ö�× -Ø� -
18,19

6 6 D Ñ	�ÿæ��Ù K Æ yV��ÚEÕ�é[� ;�Õ D âAã�å[ç[ði¹¯�[�9Û�k[lnm$»�ù�º�lMm à · D ��Ü[�[m Hartree-Fock
4�á ö�ã¯¹¯ÑVm

éVh*Ù!Ý�Ìi� ��Þ �*ß � ñ�4�à�q¸�\�!w[l�m	� D>O mc»ñ�K[�Vò:á¸�^Ð:â¸h�Î��,� ¹p�¯ËVÌ>�¸y$zV4[á£·¯�[yHã¸h�Î��,�
Hartree-Fock

à,q¸�-ä>å�SMZ öiº�·��CºÁæ>ç
�5è 7)é ÿ·'Fê�S$çV�[�nm$» é �-ë�b�ìý��¹*=�í��¯��bnh¯°E���5� -

18,19
6n�9Ã[k?���

Hartree-Fock
à�qý� � ºà ·c� D ?	�[��»,ù àMD!î(ï Ñ!�

Bruecker
4�á D �

G-matrix
��� D �Vü��ib¸��þ�?��,ù[�!�Vü��ib�h!÷��n�V�

Hartree-Fock
�p÷�ð�¸�{,mM·��Öº\ñ N ; �MÛ�k�Scç��)?^ð¯»n��éÖ��� à �5ñ N ; �\��ò��c��ó$�ih�Ã,kC���!��ô V �²5õ ��Î)S¯í�ð!ÒF{ D Ñ��CÿU��ß � ñ	4�h�¹V·°��ÿ -ö=�W�ã÷íM�c�Vb[hn¹�·°�?ÿæ6 Hartree-Fock

à�q�Ñ��>W53�ä!å�ø
¼ D>O mn·p� N mc»Mù�Ô�l�m�ö�ºph���ô V �$²�õ¸�9ú�í����Vm���Ñ��°w�x�á V �$��ü Æ�Ç j�k��pk���ð Hartree-Fockà�q D:O m�»5è 7 Ñ�� î�ï ·�Ñc�n�Vm	�������)=(WÖãUË�Ì��iy�z�4,áM�����[éýÕÅñ	K,���	����4,á��p÷�ð�¸){[ö�º�·�¸ºjû)h	�5�«ÿÊ�)Scç�����m$» à ç�Ñ$�	�[b�h$°[lMm�/?�c�My�` -

Effective Field Theory
���Q6���ä�åE·�¹°ã,x?�

�,�[mc»[ù���ü^é!�
VlowK

|
UCOM

�R���c��ü��Vb[h�y^l�mp/��p�V���,���^ �é Õ��*ý�þý¹ O m�»

2.3 Skyrme Hartree-Fock ÿ�� �������ä@��
	
�
�
Skyrme

�	ü Æ	Ç j,k

vph(r1, r2) = t0(1 + x0Pσ)δ(r1 − r2) +
t3
6

(1 + x3Pσ)ραδ(r1 − r2)

+
t1
2

(1 + x1Pσ)
(←−
k 2 +

−→
k 2

)

δ(r1 − r2) + t2(1 + x2Pσ)
←−
k ·δ(r1 − r2)

−→
k

+iW0σ ·
←−
k × δ(r1 − r2)

−→
k (52)

−→
k = 1

2i
(
−→∇1 −

−→∇2)←−
k = − 1

2i
(
←−∇1 −

←−∇2)
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