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ijk

LiQjD̄k + �00
ijk
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h?2 +QMb2[m2M+2 Q7 i?Bb bQK2r?�i �/ ?Q+ /2}MBiBQM Bb i?�i BM �HH BMi2`�+iBQMb i?2 iQi�H
MmK#2` Q7 BM+QKBM; �M/ Qmi;QBM; bmT2`bvKK2i`B+ T�`iB+H2b Kmbi #2 �M 2p2M MmK#2` 2n- bQ
i?�i i?2 iQi�H _@MmK#2` Bb (�1)2n = 1X h?Bb H2�/b iQ i?2 7QHHQrBM; p2`v BKTQ`i�Mi T?2@
MQK2MQHQ;B+�H +QMb2[m2M+2b,

Ry�HH i?2 bmT2`TQi2MiB�H umF�r� i2`Kb H2�/ iQ +QKTQM2Mi }2H/ i2`Kb Q7 i?2 7Q`K Ai j kX A7 i?2 b+�H�` Ai

?2`2 Bb MQi � >B;;b #QbQM- i?2M Bi Bb � bmT2`T�`iM2` �M/ B7 MQM2 Q7 i?2 72`KBQMb +QK2 7`QK � >B;;b bmT2`}2H/
bQ i?�i i?2v �`2 �HbQ � bmT2`T�`iM2` i?2 i2`K #`2�Fb _@T�`Biv +QMb2`p�iBQMX h?2 bmT2`TQi2MiB�H K�bb i2`Kb
?�p2 +QKTQM2Mi }2H/ i2`Kb Q7 i?2 7Q`K  i j X A7 QM2 Q7 i?2 72`KBQMb ?2`2 +QK2b 7`QK � >B;;b bmT2`}2H/- i?2M
Bi Bb � bmT2`T�`iM2`- �M/ B7 i?2 Qi?2` /Q2b MQi- i?2 i2`K #`2�Fb _@T�`BivX



d9 *>�Sh1_ eX h>1 JALAJ�G alS1_auJJ1h_A* ah�L.�_. JP.1G

RX �HH bT�`iB+H2b Kmbi #2 T`Q/m+2/ BM T�B`b UB;MQ`BM; i?2 p2`v HQr T`Q#�#BHBiv Q7 T`Q/m+BM;
7Qm` Q` KQ`2VX

kX aT�`iB+H2b Kmbi �MMB?BH�i2 BM T�B`bX

jX h?2 HB;?i2bi bmT2`bvKK2i`B+ T�`iB+H2 UGaSV Bb �#bQHmi2Hv bi�#H2- �M/ 2p2`v Qi?2`
bT�`iB+H2 Kmbi /2+�v /QrM iQ i?2 GaS UTQbbB#Hv BM KmHiBTH2 bi2TbVX

eXe amT2`bvKK2i`v #`2�FBM; i2`Kb BM i?2 JaaJ
q2 +�M /B`2+iHv �TTHv Qm` T`2pBQmb �`;mK2Mib QM ;�m;2 BMp�`B�M+2- i?�i r2 mb2/ r?2M /Bb@
+mbbBM; i?2 bmT2`TQi2MiB�H- QM i?2 ;2M2`�H bQ7i@#`2�FBM; i2`Kb BM 1[X U8XdV BM Q`/2` iQ /2i2`@
KBM2 r?B+? bmT2`bvKK2i`v #`2�FBM; i2`Kb �`2 �HHQr2/ BM i?2 JaaJ- F22TBM; �HbQ BM KBM/
i?2 `2[mB`2K2Mi Q7 _@T�`iv +QMb2`p�iBQMX

J�bb i2`Kb Q7 i?2 7Q`K

�
1

4T (R)
M✓✓✓̄✓̄Tr[WAWA] + ?X+X,

�`2 �HHQr2/ #2+�mb2 i?2v ?�p2 i?2 b�K2 ;�m;2 bi`m+im`2 �b i?2 bmT2`bvKK2i`B+ }2H/ bi`2M;i?
i2`KbX AM +QKTQM2Mi }2H/b QMHv i?2 72`KBQMb BM i?2 p2+iQ` bmT2`}2H/b bm`pBp2- �M/ �`2 7Q`
i?2 JaaJ,

LbQ7i = �
1

2
M1B̃B̃ �

1

2
M2W̃

iW̃ i
�

1

2
M3g̃

ag̃a + +X+X,

r?2`2 i?2 Mi �`2 TQi2MiB�HHv +QKTH2t@p�Hm2/X h?Bb ;Bp2b bBt M2r T�`�K2i2`bX
umF�r� i2`Kb

�
1

6
aijk✓✓✓̄✓̄�i�j�k + ?X+X,

�`2 �HHQr2/ r?2M � +Q``2bTQM/BM; i2`K 2tBbi BM i?2 bmT2`TQi2MiB�H Ĝ K2�MBM; i?2v �`2 ;�m;2
BMp�`B�MiX AM +QKTQM2Mi }2H/b QMHv i?2 b+�H�` T�`ib Q7 i?2 bmT2`}2H/b bm`pBp2- �M/ i?2 �HHQr2/
i2`Kb �`2

LbQ7i = �aeijL̃iHd l̃
⇤
j R � auijQ̃iHuũ
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