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72, R C IR TRICEHNZEE T EEICESIRIETH 2, LD > TS ORSICIEH L TAS &, YRR
ZDE T TH. Ml branch FEO % El branch FOH & D 3 contour ETIERICH %,

CTP Tl&. BUH% =2 branch FIicEH LT

Y(x) = Ya(z), a€{+, -} (A2)
YEL, TDE E contour ordered Green B
G (x,y) = (Te pa(z)h(y)) . a,be{+,~} (A3)
CLTERSING, ZRa,y etz Ll - FRIDO XS 5D branch IZE & 5T
G (z,y) Gt (z,
cete) = (G E—60) a0

LWV 2 x 2 fTHIREEN TN S, 2D Keldysh FET o — SAHBIREE T H 3,

ZDUDDEAMZENZNE D Green BHENTINS 2 52%, branch FOEFZ2EZ 2 9 5%, 3. GTT Tl
B,y 225568 Efll branch Cy IZH 3B, C W @EE ORFE & [ U EIC tg D HARKRANEL DT, contour L THRIZH
3R ORKEVWETH %, LD > T To iFHEED time ordering T 2R UCIZZ D, G+ =GT ¥ 7%, —F
T, G~ TRZAXRESB S S Ml branch C_ 1I2H 3, C_ 3KEKD HBENR B EHKIZ DT, contour ETHRIZH % 53
YRR O/NSWRTH D, ZD72D To \EF ORMIERF 2 3@ =, G- =GT. $74%bHH anti-time-ordered
Green BAEIZ2 5,

IEXTARGT TR, ZRUEERR S branch ITEDPN S, CTP X Cp ZREZEFETHEATY?S C_ ITAS79, YWHEHKZD
fEiz & 53, T branch F® EiE EHI branch EDE LD B contour L THICH 2, LizhoT

Gt (2,y) = (Te v+ (@)y-(y)) —  (b)e()) =iG=(z,y), (A5)
G (a,y) = (Tev-(2)d+(y) —  (V(@)d(y) =iG7(z,y). (A6)
BEREDIEFE, +— B9 TE il branch 125 3 ) (y) AT K S T lesser 1 D —+ 5 T Ml branch 125 3

(x) BRFT IR B 728 greater 1IZ/25, L WVWHRTH 5,
FIIT DERIEIRD & 5 1B TE 2,

_(GT(z,y) G=(x,y)
Gelan) = (go ) o). (A7

Jbb, [T B branch 12 H &2 E Wz G IEEE O time-ordered Green B GT TH Y. [A U Nl branch 12—
MR BV G- 1T anti-time-ordered Green BA¥ GT TH 3, —J7T. E72 3 branch IZ S 2B W=IERARS B

G' (x,y) = G<(x,y), G H(z,y) =G (x,y) (A8)
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ST 3. ASTTHV BT
G<( —@y¢x> (A9)
G (2,y) = (@)D (y)) (A10)

ThHbH, G VHER. G” PEZIREOHEA, T74bD5 Pauli blocking K+ % 1#.5,
W D time ordering ¥ anti-time ordering . lesser/greater X7 Z W TH X E® %, KRXl%E 20,40 2 FHIHE

G (z,y) = 0(z° — )G~ (x,y) + 0(y° — 2°)G=(,y), (A11)
G (z,y) = 0(y° — 29)G” (z,y) + 0(z° — y°)G=(z,y). (A12)

ZDEKET, CTP @ 2 x 2174, & D propagator 7213 T . K FE= blocking % & Lo IE-HAHRE B Z FIRFIC
BHATWVWSD
XHI retarded/advanced Green PAEUH R Um0 LT & 5,

GR(a,y) = GT(x,y) - G<(z,y) = G7(x,y) — G (x,y) (A13)
=0(z" —¢°) [G” (2, 9) — G=(x,y)], (Al4)
GA(z,y) = GT(z,y) — G7(z,y) = G<(z,y) — GT(z,y) (A15)
= —0(y° — 2°) [G7 (2,y) — G=(x,9)] (A16)
L35 C, CTP BT
(GGG, } < {GT,G<,G”,GT} (A17)
BEARITE LTHB, SBEITHT T
GE, G4 G>-G<, G”+G< (A18)

DESLAHAEDEALZRLUTHWS 2N TE S, —a— Y/ BFEHRTIE,. 205 BRI G Mz Lo
BIETHN ST 272, Kadanoff Baym FERD lesser 0 2D B3 Z & CTHEESEANE LN B,

Appendix B: CTP (CH1T 3 EZIE

Kadanoff-Baym SF2RUCHB W T, HZUHZHCIALF -2 B EAIAA (LoG) THEZLN TV, T lesser ik
7. DFD (+, ) RDEMB e 2EZ L. THbHE Keldysh JER TRATHIZE 272D T

(LoG)* ZE*“ z, 2" G’ (2, y) (B1)
a,b

= NHGrT nt G (B2)

=x7G< - <G’ (B3)

e, FENPIZZ IS lesser Green BB EEN D2 D OD 5, 72720, TSI TH2ETYA FRAEW>TWBE DI,
CTP Ed branch ¥ LTIELLfToThoTZEZRWVWEWITIRWI T, ZobIdMAEICR2ZICHELTWS
Y WHERTAIVEND D, FNEHRT metric 2 LT

1 0
PEALTHo 7,

Time ordering X° anti-time ordering % advanced X retarted IR TH#IEZ1TS &

$TG< —v<GT = (2 4+ £9)G< - 2<(G< - a4) (B5)
=xfe< +o=gt (B6)
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CEWITE B, ZHUE Green BT A2 LEMEHDOHEDHETH D, ERIWIEEHOEEFET 5, DL 212X
HO T AL F—¥ Green B ONEBEBROWIET 5, EEA» SHEIEHOFERNDESEES Z ¥ T,

YRGS 4+ 2<G? - Gy —g<x4 (B7)
EWVOHEME LN,
ZZETHEEL7-BEE T AL F —=° Green BIEUIPT#LTH 2 DT, retarted B & O advanced 72771
GR-gA =G> -G~ (B8)
»E_yp4=yn>_x< (B9)

ERAWTEEST 2 e TEL0T, MR LTEZIED
YRGS £ 2G4 - GRY< — G324 = (87 - 96T - ¥5(G” - GY) (B10)
=¥Y>G< -¥<G~ (B11)
ROND XKD, FEIPIELTVD XDICRZ S5, T DHEL2M% kinetic term 2 H B L THIZICH -
TV Z e TE K RBERIEDIE (gain-loss) 1272 %,
TR LEETAME LT, BELIZHCT AT — & Green B ARTH 2 & L TIRIERITR 7205, =a— 1V

RENZ ZDBEEITIE 7L — N =2 B W TIEIEA#c 3, 2O ZE3AEEHE LTD loss EATEF L LT loss
PRI-RIERSZVDOT, KZXBERL LTEZONB K5I 3, BROTIDGEIIE. BRI EZEIED

Ceon ~ 5 [{57, G}~ {%,67}] (B12)

LLTthHEz6M %,
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