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Effective diagram
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sfor singles 
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���������� �������������! #"�$&%'$)(*��%�+-,/.0 #�1.#2-,435���6��78 0,/.9��:;+<�6"= #�>31,?7@�! A #B�,C��"6%1,?�!.D��,/EF,?�
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�HG C � ����
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G � ¢ � ¼ �:c5Vh¬�� G CML�ON ����
I 5�| Q 5�|as ����� J ����

G � ¢ � ¼ �:c5V¤�2�
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G � ¢ Q �HG C � ����
I 5�|�s �¤���¯ Q 5�|�s �����V J ����
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� G CML�ON ���� 5�| ����

G � ¢ Q � G CML�PN ����
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5 ����� ����
G � ¢ �:c5V�~k�
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� G C � ���� U 5�| � s

�h¯°� X ����
G � ¢ � § � G C � ���� 5 �	��� ����

G � ¢ �:c5V  k�
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�HG C � ����
I 5�|as ����� J ����

G � ¢ � § �HG C � ���� 5 | ����
G � ¢ �7c5Vh¬ ¼ �

WF1 4N*-, ® 4)7¶0>6d4I*-,^>q Vdc@?D¬ ¼ ,�qraS;74N?D021(^84I*-,G4I,�=ILXH/076
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�HG C L�ON ���� U 5

|� � s �D¯°� X ����
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G � ¢ �7c5Vh¬2¬�
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G � ¢ �7c5Vh¬�2�
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G � ¢ � § � G C � ���� 5�� ����

G � ¢ �7c5Vh¬ :k�� G CML�PN ���� 5�|as ����� ����
G � ¢ � § � G CML�PN ���� 5�� ����
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< .�4N?hi2,J*-02:D,�HJ��: ck� � � � � � ¬ ¬ ¬ ¬
< .�4N?hi2,J*-02:D,�HJ��:  k� : : : � � ¬ ¬ ¬ ¬
< .�4N?hi2,J*-02:D,�HJ��E :k� : : : : : � � ¬ ¬
< .�4N?hi2,J*-02:D,�HJ��Ekª2� : : : : : : : ¬ ¬
< .�4N?hi2,J3S;>=�4N?B.�:B,�H c E E : : ¬ ¬ ¼ ¼

)+*5,J.�02=I=@,�:B;74N?D021|,�1-,�=Ib>E�?DH+.%;>:D.�a-:B;74N,�T�a-HI?D1-bg4N*-, >q V :�?  5^>!?'y ² 5�| Q ¦ � 
³ >ry ����

G � ¢ � ¦ ����
G � ¢

u =@0
	@,�.&4N?D1-bg4N*-,s,�qraS;t4N?B0>1pCkE|4I*-,s=I,�6K,�=I,�1-.�,JH@4N;74N,7^�HG � ����
>!?'y ² 5�| Q ¦ � 

³ >ry ����
G � ¢ � ¦ �HG � ����

G � ¢ �7c5Vh¬[ck�
» ~
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4n,�15.�,>^ ¦�� ����� � � G � ����
5 | ����

G � ¢
ef*-,�=@, ¦�� ����� � ¦ § ¦ �	� VjWF1 :B?B15,%;>= �+� )d^	4I*-,�T-?B;>b2=N;7L�HJ.�021k4I=I?BC5a54N?D1-bG4I0j4N*-,/.�02=@=I,�:B;74N?D021,�1-,�=Ib>E�;7=I,sHI*-0�ef1G?B1 v�?Bb5Vdc�?h¬2V

( a ) ( b )


���	��� �
�,�5�.!���$*B9B1;=V2-�890O$:6M;=6';CB9@ ?�<�0W-�@*B1-*H�/�026�VW026';=-�Ba7�$:4'I.VO;=<'PS7CV24�/?8?;CBa89E';C$*B ?*&

)+*5,�.�0>L�3S;7=I?BH@021X0>6_4I*-,�.�02=I=@,�:<;t4N?B0>1X,�1-,�=@b>EX.%;>:D.�a-:B;74N,�T�a5HI?B15bJ4I*-, �+� >���}c3-=@02b2=I;>L ;>1-T4N*-,g:D?B1-,�;>={a-1-39,�=�4Na-=@CP,�T�.�02a-3-:D,�T�¹ .�:Da-H@4I,�=sHI?D1-b2:B,�Hd;>1-T�T-02a5C-:B,�Hd3-=I02b>=N;>Lc?B1$4N*-,R:D?BLX?D4#0>6�4N*-,3P,�=@4Na5=ICS;74I?B021 5��	����
 ¼ ?BH+H@*-0�ef1j?B1�)	;>C-:D,>V c�?dc�V
���������[���2��!���$*B9B9;=V2-�8902$:6M;=6';CB9@:0O;=/%7C-*V27C4�V2-�8?;=<�b%0O89E�7�$:6oF*;CB1@*;=< 4�6�I�;CB1894'B9+K;=<X7CVW4�/?8?;CB�-*HJI.VW0O894�<';=/

�8;>H@?BH ¦�� ����� ��® �+� 7��s� ¦�� ����� �°® �+� >���} �
: c ¹���V�~ c q#¬ ¼ ? k ¹��\V ¼ ¬eqf¬ ¼ ? k:  ¹���V ¼ ¬ q#¬ ¼ ? V ¹l¬>Vdc E qf¬ ¼ ? VE : ¹���V¤��¬ q#¬ ¼ ? V ¹l¬>V�~kª qf¬ ¼ ? VEkª ¹���V¤� c q#¬ ¼ ? V ¹l¬>Vd 5¬eqf¬ ¼ ? V

Yp��� � _Y_a`cbed Q2�X�M�����6S ��� `e]

)+*-,�.�;>:B.�a-:<;74I?B021s3-=@,�H@,�1k4N,�TX?D1J4I*-?BH	.l*S;>354I,�=	?BH`6K02=�;f4N,�H@4�C-;>HI?DH	ef?D4I*]0215:DEd6K,�e i\?D=@4Na-;>:BH`02=@C-?D4N;>:BH�V)+*-,R=I,�H@a-:D4IH�35=I,�H@,�1k4N,�T�*-,�=I,>^	;>=@,g*-,�1-.�,/3-=@,�:D?BLX?B1S;>=�E2V < H@a-LXL/;>=�E 0>6Y4N*-,R=@,�HIa5:D4NHs02C�4l;>?D1-,�TCrE/b2=N;7T-aS;>:D:DEX?B1-.�=I,�;>HI?D1-b 4N*-,dC-;>HI?DH+HI,�4f?DH83-=@,�HI,�1k4N,�Tp4N0�e�;>=IT-H+4I*-,d,�1-T�0>6`4I*-?BH�,�.l*S;>354I,�=�V�)+*-,T-,�4N;>?B:DH80>6 4N*-,sHI?D1-b2:D,d3S;>=@4I?B.�:B,{02=@C-?D4N;>:BH8;>1-T�0>4N*5,�=f?B1-35a54NH#;>=@,d3-=I,�HI,�1k4I,�T C-=@?B,��-E$�)+*5,�H@?B1-b>:B,j3-;>=@4I?B.�:D,je�;�i>,�6Ka-15.�4N?D021-Hp;>=@,$.%;>:D.�a-:B;74N,�T£a-HI?D1-b �s);8{H�V�)+*-,Z?B153-a54�6K02=�4N*-,3-=I,�HI,�1k4n.%;>:D.�a-:B;74N?D021�?DH+HI*-0�ef1j?D1�)�;>C5:B,/c�?¤ª�V »  
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����������������!#"%$'&($*),+.-*/102/3)54�6�7�8902$:6�/34�/9;=<>8?$A@*;=6';CB1-�8?;D89E�;%;CF*;=6G8?;=HJIK;CB9;=<MLN0OB1-*7QPSR'$T79UG$*B9+.0289-*V2/3-*6�<
89E�;�7�$*B9B9;=/?IK$:6�<�0W6'@XF�-*V24';J$*)�Y � -*6�<[Z\4./?;=<�&J]�E';J8?$*89-*V^6_4�H`+K;CBD$*)a-*7�890OF*;�$*B9+.0289-*V2/D-�B9;>/9E�$cbd6e0W6
89E�;D+�B1-*79U*;C89/%$*)�fhg%7�8902F*;iE'$:VO;=/CfO&L ¯�j V � ¯�j V �

k
j V P

k
j V P'l j V m l j V mon j V K n j V K J9j Vp#a-L C9,�=f0>6	CS;>HI?DH :�¬ :k� :k� � ¼ � ¼ � ¼ � ¼ ¬ ¼ ¬ ¼� � �rqf¬ ¼ ? l � » �2ª » ¬ª » ¬ª »7¼2¼ »>¼2¼ c  kª c  2ª ckª2ª c2ª2ªG �\V » �>ª ��V » ¬ª ��V » ¬ª �\V »>¼>¼ ��V »>¼2¼ ��Vdc  kª ��V c  kª ��V ckª2ª �\Vdckª>ª

< .�4N?hi2,J*-02:D,�HJ��: ck� � � � � � ¬ ¬ ¬ ¬
< .�4N?hi2,J*-02:D,�HJ��:  k� : : : � � ¬ ¬ ¬ ¬
< .�4N?hi2,J*-02:D,�HJ��E :k� : : : : : � � ¬ ¬
< .�4N?hi2,J*-02:D,�HJ��Ekª2� : : : : : : : ¬ ¬
< .�4N?hi2,J3S;>=�4N?B.�:B,�H c E E : : ¬ ¬ ¼ ¼

WF1�4N*-,�15,&[\4gH@4I,�3�4I*-,/a-153P,�=@4Na5=IC9,�T .�:Da-H@4I,�=g;7L�3-:D?D4Ia-T-,�H�� s �¤��� ��;>=@,�b2,�15,�=N;t4N,�T�ef?D4N*�4N*-,;>.�4I?Di2,s*-0>:B,�H���: ck�+;>1-TG;>.�4I?Di>,�3S;7=@4N?D.�:D,�Hf;>HfHI*50ef1j?B1�)�;7C-:B,7Vdc�?¤ª�V�)+*-,�1_^94I*-,�39,�=�4Na-=@CPTp.�:Da-H@4I,�=;>L�35:B?D4Ia-T-,�HR;>=I,G.%;>:D.�a-:B;74N,�T¶a-H@?B1-b�4N*-, �+� >���} 3-=I0>b2=N;>LpV£)+*-,G3-=I02b>=N;>L .�021ki2,�=@b2,�T£?D1 »?D4N,�=N;74I?B0215HY;71-T�4N*-,)4�;>=�4N=@,�,&¹?vS0�.l�R.�0>1r4I=I?DC-a54N?D021�?DH�¡��3�+� § ¼ ? :2ª�q ¬ ¼ ? ¯F¯ ,%y{z,| � � V�vS02:D:B0�ef?B15b;>=I,{4I*-,d4N,�=@L�Hf.�021k4N=I?DC-a54I?B1-b 4I0R4I*-, >���} ,�[539,�.&4l;74I?B021�i7;>:Ba5,s;74+4N*-,s:D?B1-,�;>=8:B,&i2,�:�
¡���� ��� � �HG � ����

¡�s �h¯°� Q s �h¯°�	� ¡ ����
G � ¢

ef*-,�=@, ¡v� >ry�
��� � ¡ >ry�
����
V < 4#4I*-,s:B?D1-,%;>=�:B,�i>,�:°^ � ² ¬ Q s �¤��� ³ � ¡ ² ¬ Q s �¤��� ³

�©¡ Q ¡ s �¤��� Q s �¤��� � ¡��©¡ Q ¡ s �����¯ Q ¡ Q ¡ s �¤���V Q s �¤���¯ � ¡ Q s �¤���V � ¡
pn0�e�4I*-, >d��} ,&[�39,�.&4l;74I?B021|i7;>:Ba5,dCP,�.�02LX,�H�^
¡ ������� �©� �HG � ���� U s

�D¯°�¯ � ¡ Q s �h¯°�¯ � ¡ s �¤���¯ Q s �h¯°�¯ � ¡�s �¤���V Q s �D¯°�V � ¡ s �����V Q s �h¯°�V � ¡ s �¤���¯ X ����
G � ¢ �7c5Vh¬ » �

W 4nL a-H�4�C9,]150>4N,�TG4N*-;74n4I*-,]0>3P,�=N;74I02=IHn¡ ;>15T^5�������;>=I,JC90>4N*GHI?B15b2:B,s3S;>=�4N?D.�:B,s0239,�=I;74N0>=IH;>1-TX*S;%i2,f4N*-,fHN;7L�,f=N;71-�p�	� V � ¬��&V < :BH@0-^rT-?<;>b>=N;>LXL/;t4N?B.�;>:B:hE{C90>4N*R4N*5,n0239,�=I;74N0>=IH*S;%i2,nHN;>LX,~ ¼
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=I,�35=I,�H@,�1k4l;t4N?B0>1-H�VB4n,�1-.�,d4I*-,d;74I02L�?D. >���} .%;7:B.�a5:<;74I,�T|CkE�.�021-HI?DT-,�=@?B1-bR5��	���£;>Hf; 39,�=�4Na-=@CS;t¹4N?B0>1 ;>1-T$H@a-C-H@,�qra-,�1k4I:DEZ.%;7:B.�a5:<;74I?B1-bR4N*-,g,�[�3P,�.�4l;t4N?B0>1 i>;7:Ba-,�0>64N*-,g?D1-T-a-.�,�T$T-?D3P0>:B,J023P,�=N;74I02=CP,&4Fe�,�,�1R4N*-,f39,�=@4Ia-=IC9,�TRH�4l;74I,�H!02=�4I=I,%;t4N?B15b{4N*-,+?D1-T-a-.�,�TRT-?B3902:D,�0239,�=I;74N02=�;>H�4N*-,+39,�=�4Na-=@CS;74I?B021;>1-T/4N;>�r?B1-bJ4N*-,{,�[�3P,�.�4l;t4N?B0>1/i7;>:Ba-,n0>6 4N*5, 5������ 023P,�=N;74I02=�^\?BHY?BT-,�1k4N?B.�;>:«V	)+*-?BHY?BHY3S;>=@4I?B.�a-:<;>=@:DE4N=Ia5,/6K02=]4I*-, >���} 3-=I0239,�=�4FE ;>Hg?h4 ?DHg;>1 ,&[�39,�.&4l;74I?B021�i7;>:Da-,>^a-15:B?B�7,/6K02= u p � ;>LX3-:D?D4Na5T-,�H�^6K02=nef*-?D.l*$?D4�?BH�15,�.�,�HIHI;>=@E 4I0�3-=@,�HI,�=@i>,R4I*-, 02=@T-,�=�0>6�3P,�=@4Na5=ICS;74I?B021_V � 02LX3-a54l;t4N021S;7:B:DE>^ ?D4{?DH{;i2,�=�E�,cw�.�?B,�1r4ge�;%EU4I0$.%;>:D.�a-:B;74N,X4N*-, >���}GHg?D1-T-a-.�,�T CkE�)�¹ u )d^�p 7K} ;>15T¶;7:BHI0j3-=I0239,�=�4N?D,�H:B?B�7,d4N*-,�3P02:B;>=I?DA%;>C5?B:B?h4FE2^�CrEGa-H@?B1-bX4N*-,�.�:Ba5H@4N,�={;>LX3-:D?D4Na5T-,�Hf39,�=@4Ia-=IC9,�T$CkE�4N*5,]?B15T-a-.�,�T T-?D3P02:D,023P,�=N;74I02=�V64n,�1-.�,7^	4I*-,R.%;>:D.�a-:B;74N?D021$0>6�4I*-,XHI?B15b2:B,g3S;7=@4N?D.�:D, e8;%i2,&6Ka-1-.&4N?B0>1-H�^�4I*-,Ra-1-39,�=�4Na-=@CP,�T;>1-T|4N*-,s39,�=�4Na-=@CP,�T ;>LX3-:B?h4Na-T5,�H8?DH+3P,�=@6K02=@L�,�Tp0>1-:DE/021-.�,7V
��������� �
	��������������������� �"! #�$&%'&()	�% *,+ �.-&	 /0 1 $&% /2 3 #4�5� 1 �.#6$&�

798;:<7 #6$5��	�� 1 (=�>#4�5$

� 021k4N=I?DC-a54I?B021-H+6K=@02L ,%;>.l*$076�4N*-,s4N,�=ILXH�?D1!>q Vdc@?D¬ » ?BH#HI*-0�ef1 ?D1j)	;>C-:B,7Vdc@?�~5V+)+*5,�QS1S;7:	=@,�HIa5:D4
���������
���@?�!BA 6�<.0OF�0W<�4�-*V.7�$:6_8?B10O+�4'890O$:6�/� 021k4N=@?BC-a54I?B0215H+?B1p;74N0>L�?D.�a-1-?h4NH

s �h¯°�¯ � ¡ ¹9~kª�V  :
s �h¯°�¯ � ¡ s �����¯ ¹l¬ » V  T~
s �h¯°�¯ � ¡ s �����V Q ��V  cs �h¯°�V � ¡ s �����V ¹l¬ª�VFErª
s �h¯°�V � ¡ s �����¯ Q ¼ V ¼ ¬[ ) 0>4l;7: ¹l¬2¬[c�V : »

.%;>1�C9,s4I=N;>15HI:<;t4N,�T�?D1pa51-?D4IH#076 > §DC ^
¡��#�f� § :�?�~ » qU¬ ¼ ? V V ,%y > §EC

~5¬
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��������� �
	��������������������� �"! #�$&%'&()	�% *,+ �.-&	 /0 1 $&% /2 3 #4�5� 1 �.#6$&�

� &(��4	 1 ��� ( -�#���� �	� 	 $5�

)+*-, ¯�J'J 59K ;74I02LX?B. >���} ?D1-T-a-.�,�TXCkEg4N*-,#1ra-.�:D,%;>= 7�.l*-?hO�L�0>L�,�1r4!?DH!.%;>:D.�a-:B;74N,�TR6K0>=�4N*-,#HN;>LX,?B1-3-a�4b2?Di>,�1g?D1 4N*-,+3-=@,�i\?B0>a-HHI,�.�4N?D021 c�?FE�?D¬>V�)+*-,+LX,�4I*-0�Tg076Pb>,�1-,�=N;74I?B021g0>6 4I*-,+3P,�=@4Ia-=IC9,�TX;>1-T4N*-,ga-153P,�=@4Na5=IC9,�T�.�:Ba5H@4N,�=J;>L�35:B?D4Ia-T-,�H{?BH�4I*-,RHN;>LX,R;>HdT-,�HI.�=I?BC9,�T�;>C90�i2,>Vg)+*5,=4n;>=@4I=I,�,�¹9vS0\.l�.�021k4N=@?BC-a�4N?B0>1�?DH]¡��3��� § ¼ ?¤�2� q ¬ ¼ ? ¯ n ,�.�L 2

�� ��

V � 0>1r4I=I?DC-a54N?D021-HJ6K=I02L ,�;>.l*�0>6+4I*-,�;>C90�i2,4N,�=@L�H+?DH+HI*-0�ef1G?B1�)�;7C-:B,7Vdc�?  5V
���������
������!BA 6�<.0OF�0W<�4�-*V.7�$:6_8?B10O+�4'890O$:6�/

� 021k4N=I?DC-a54I?B021-H+?D1�a-1-?D4IHf0>6�¬ ¼ ? ¯ n ,s.�L ² �> m C k

³
s �D¯°�¯ � ¡ ¹ ¼ Vh¬2¬ :

s �h¯°�¯ � ¡ s �¤���¯ ¹ ¼ V ¼ �0E
s �h¯°�¯ � ¡ s �¤���V ¼ V ¼2¼ :  
s �h¯°�V � ¡ s �¤���V ¹ ¼ V ¼ � :
s �h¯°�V � ¡ s �¤���¯ ¼ V��>ª2� q#¬ ¼ ?��)	074l;>: ¹ ¼ Vh¬ª c

)+*5,sQ-1S;>: =I,�HIa-:h4#?BH�^ ¡��3�+� § �@? ¼ ~�q�¬ ¼ ? ¯�� ,�.�L �> m C k
��������� � 1 �����4	�� 1 �4(��� 1 �.#���$ ����� ��� 1 � #�� 1 *�#��6# � +

u 02:B;>=I?DA%;>C-?D:B?h4FE+0>65;f.�:B02H@,�TJHI*-,�:B:k;t4N02LX?B.	H@E\H@4I,�L ?BH(.�;>:B.�a-:<;t4N,�TsCkEd=@,�3-:B;>.�?D1-b84N*-,B5����!�$023P,�=N;74I02=CrEJ4N*5,8?B1-T5a-.�,�TgT-?B3902:B,�0239,�=I;74N02=8��H@,�, 7�,�.�4N?D021(V¤ª@?h¬�&V ��?D4N*�4N*-,8HI;>LX,�?B153-a54�b>?Di2,�1g?B1 )	;>C-:D,>V c�?¤ª�^4N*-,s?B15T-?Di\?BT5aS;>:_.�021k4N=@?BC-a54I?B0215H+0>6	4I,�=@L�H+?D1L>q V c�?D¬ » ;>=@,db2?Di>,�1p1G)	;>C-:D,>V c�?h¬ ¼ �)+*5,J,�[�3P,�=I?BLX,�1k4N;>:(i7;>:Ba-,d076	4I*-,s3P02:B;>=I?DA%;>C5?B:B?h4FER?B1�;74I02LX?B.{a-15?D4NH�� : ¼ "`?DH : E�?FErª > � k���«ª ¼ xR�&V
��������� � ���� 1 �.+ ��� �.-&	 �>	��.�� ���

~k�
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�^�.����� �,� ����!BA 6.<�0OFT02<�4�-*V�7�$:6o8?B102+.4'890O$:6�/� 021k4I=I?BC5a54N?D021-H+?B1�� § � > � k�
s �h¯°�¯ � ¡ ¹l¬.E-Vh¬[c

s �D¯°�¯ � ¡ s �¤���¯ ¹ ¼ V ¼  c
s �D¯°�¯ � ¡ s �¤���V ¹ ¼ V ¼ E ¼
s �D¯°�V � ¡ s �¤���V ¼ V ¼ ª!c
s �D¯°�V � ¡ s �¤���¯ ¼ V ¼2¼ c)	0>4N;>: ¹l¬.E-V¤�0E
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Loop over two holes & two particles

Hole−hole H EDM IMS diagrams

Particle−particle HEDM IMS diagrams

Loop over open lines

Compute B−matrix diagrams
for singles

Diagrams CS3 & CS4 − T1−T1 block

Loop over 
Loop over 

Loop over 
Loop over 

’ ic ’
’ ir ’
’ id ’
’ is ’

End ’ is ’
’ id ’End 

End ’ ir ’
End ’ ic ’

Loop over ’ ia ’
Loop over ’ ip ’

Loop over ’ ib ’
Loop over ’ iq ’

Loop over ’ ib ’
Loop over ’ iq ’

Loop over  ’ ia ’

End ’ ia ’

a

c

Loop over ’ ip ’

End ’ ip ’
r

p

Loop over ’ ir ’

V_PPPH
clusters arising fromSingles

Loop over ’ ic ’

V_PHPH

Singles clusters arising from

End ’ ic ’
End ’ ir ’
Loop over ’ ic ’

V_HHPH
Singles clusters arising from

End 
End ’ iq ’

’ ib ’

’ ic ’End 

Compute T 1

( 1 )
for iteration

V_PPHP
Doubles clusters arising from

Loop over ’ ir ’

Compute B−matrix diagrams
for doubles

Begin doubles

Begin singles

End singles

��� � ! # $ � (�� + � L L! BGFG>)
,JMF0
O>RH5S L?>/FRQOH 6,>@8	�?HK>1>RL�
OFR8ENOH

Ä��



���������
	��?�5��� 	 " � � � "A� � � 	��0� �Y� ( � � �$� 	��,���	��
 � � � � ����&���������
	��?�5��� 	 " � � � "A� � � 	��0� �Y� ( � � �$� 	��,���	��
 � � � � ����&

Loop over ’ ic ’

End ’ ic ’

Loop over ’ is ’

Loop over ’ ic ’

End ’ ic ’
End ’ is ’
End ’ ir ’

V_PPHH

Doubles cluster arising from

V_PPPP
Doubles cluster arising from

V_PPPH

Doubles cluster arising from

Loop over ’ ic ’

End ’ id ’

End ’ ir ’

V_HHPH
Doubles cluster arising from

Loop over ’ ir ’

V_HHHH

Doubles cluster arising from

Loop over ’ id ’

V_HHHP
Doubles cluster arising from

Hole−Hole VN IMS diagrams

Loop over ’ ir ’

Particle−particle VN

IMS diagrams

End ’ ia ’

End ’ ip ’

End ’ iq ’
End ’ ib ’

Compute T
( 1 )

2 for 
iteration

End ’ ir ’

End ’ ic ’

End doubles
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SET0 = .TRUE.

Loop over ’ia’

Loop over’ib’

SET1 = .TRUE.

Loop over’ip’

Loop over’iq’

Loop over’ir’

One−body particle−particle IMS diagrams

Loop over’ic’

Two body (two−hole, two−particle) IMS

diagrams

Loop over ’is’

if(SET0)then

Calculate bare−Coulomb integral

endif

End ’is’

End ’ir’

Loop over’ic’

One−body hole−hole IMS diagrams

SET0 = .FALSE.

End ’ib’

End ’ia’

End ’ic’

Two−body four−particle IMS diagrams

< p b | V | a q >  &  < p b | V | q a >

Calculate bare−Coulomb integral

End ’ip’

End ’iq’

SET1 = .FALSE.

End ’ic’

End ’id’

endif

Calculate bare−Coulomb integral

if(SET1)then

Two−body four−hole IMS diagrams

Loop over ’id’

< c d | V | a b >

<p q | V | r s >
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End ’is’
End ’id’

End ’iq’
End ’ib’
End ’ip’
End ’ia’

Loop over ’ia’
Loop over ’ip’

a

c
p

r

Compute  
r,s,d

Compute  
d,c,s

Σ

Σ

Loop over ’ic’
Loop over ’ir’

 
Loop over ’id’
Loop over ’is’

End ’ir’
End ’ic’

Loop over ’ib’
Loop over ’iq’

a b q

p

r

Loop over ’ir’

Compute  
r

End ’ir’

Σ

a

p
c

b q

Loop over ’ic’

Compute  
c

End ’ic’

Σ

End of singles loop

End of doubles loop
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Loop  over
Loop  over

’ ib ’
’ iq ’

Loop  over ’ ir ’

’ ic ’Loop  over

End ’ ic ’

Loop  over ’ is ’

End ’ is ’
End ’ ir ’

Loop  over ’ ic ’

Loop  over ’ id ’

End ’ id ’
End ’ ic ’

End
End ’ ib ’

’ iq ’

End
End ’ ia ’

’ ip ’

( 0 )
VNT

p

q

( 0 )
VNT

( 0 )
VNT

a p

bq

p a

q b

( 0 )
VNT

qp

sr

( 0 )
VNT

( 0 )
VNT

Loop  over ’ ia ’
Loop  over ’ ip ’

a b

c d

a

b
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end ’iq’
end
end
end

’ib’
’ip’
’ia’

diagrams = edm_eff1(indx)
Contribution of first order effective

Effective diagrams at first order  arising from F1(A)

Loop over ’ia’
Loop over ’ip’

Loop over ’ib’
Loop over ’iq’

end ’ia’
end ’ip’
end ’ib’
end ’iq’

Z1
Deff( )

Z2 (b)

(0)
T1 &   Deff( )

EDM diagrams arising from 

Loop over ’iq’
Loop over ’ib’

Z1
Deff( )EDM diagrams arising from 

Loop over ’ia’
Loop over ’ip’

Loop over ’ia’
Loop over ’ip’

Loop over ’iq’
Loop over ’ib’

Loop over 
Loop over 

’ir’
’ic’

Effective diagrams of F1(B)
No. of diagrams = 22

Contribution of first order effective
diagrams = edm_eff1(indx)

No. of diagrams = 11
Effective diagrams of F2(A)

end ’ic’

end ’ir’

end
end

’ip’
’ia’

end ’iq’
end ’ib’

Effective diagrams of F2(B)
Call ’coulims.f’ routine 

Zeroth order contribution = edm_order0
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