CToxacTunyeckasa gnHamuka

Ewe oaHo npnbnuxerune — ypasHenue JlaHxeseHa. Hanomuum,
PacCMOTPUM OCLUNIASTOP B TEMJOBOM pe3epByape.
[NpocTo ocuunnaTop:

VpaBHeva raMmJibTOHa

op=—kqg=—-—- (2)




VY4yTeM BsI3KOE TpeHue

Dep = —kq — r% - —g—’; ~ rg—’: (3)
0:q = % = (?)_’:
Tenepb BCTaBUM Ciy4aiiHyto Cuy
0up = —kq T2 = —Z—Z’ _ rg—;’ L) (3)
Orq = % = aa—’;

U MONYHYUM CTaHZapTHoe ypasHeHue JlaHxeseHa, [ — koappuumeHT
Onszarepa, p, g — Moabl.



[ns cnyyaiivoii cunbl — "6enbiii wym":

<f(t)>=0, < f()f(t)>=0, <f(t)>#£0 (4)
< f(t)f(t') >=Dé(t —t') (5)

B noneeoii Hayke — no aHanorum
Croxactuyeckoe ypaBHetune JlanxeseHa (Mogenb A)

Dud(x, t) = —r% ) (6)

VcpenHeHne BeeTCs Mo Cy4vaiiHol cune ¢

<(>=0, <{(x,t)¢(X,t)>=Di(t—t)o(x—x") (7)
DyHKUUA pacnpeaeneHns ciy4daliHol cunbl bepetcs U3 npuHumna
MaKCMMyMa 3HTPOMUU C HaNOXeHHbIM ycnoBuem (7)

o) = L e kP (g)

Normi



Ins onpegeneHHocTw
_ 1 Tt &g
S= 0000+ 202+ 56t~ Ao (9)
VYpagHetue (6) nmeer Bug
Lo=C—TE6" (9)

L=0,+T(-A+7) (10)
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Pewenue yp. (9):
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TatoT 0, = — N -
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Nalimov



KoppensunoHHas

byHKUMS
Cn =< ¢(X17 tl)...qb(Xn, fn) >¢

PyHKUNS OTKAMKA

5¢(X17 tl)

G t b)) =< ————F—
(X17 1, X2, 2) < 5A(X27t2)A:0



HunarpammHas TexHuka Yanbaa.
Paccmotpum G =< g >

nocne
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rpaMm-
HOIA

TEXHUKU:

1.

B

KaxK-

nyto - _y

BZp— . B
LWNHY

o

4eTblpbMsi XBOCTaMUN BXOAUT OAHA JINHUSI CO CTPEJIKOIA

2, 3aMKHYTbIE UWKIIbI IMHWIA CO CTPeSikaMy OTCYTCTBYHOT
3. HeT BbIKyyMHbIX neTesnb

[Ba Tuna nuxwnii

N | =



1 1 1
— <+ = —— = D 5
N\ io+ylk'+t) —io+ylk +T)

—»— =

io+y(KF+t) |

Ak
T P

ObpaTtHoe Pypbe no w
dweiw(t—t’)
/ 27

Go = -1 = @(t . t/)efr(k2+7')(t7t/),

_ 1 —T(k2+7)|t—t|
<0020 e ) °

MNprynHHocTb, 3aTyxaHue, MSR



Dynamic equations

1)
Bu0s = —{arzs + M% &, (E()E(X)) = 20m8 (x — X}, (1
o = aTa /B — _/BTa
5Bab _

0
0P,




KBaHTOBasi paBHOBeCHasl AMHaMMKa
(OByBpemenHble dyHkumn puna,
BpemeHHbie CPyHKLI,I/IVI [ 'puHa npn

KOHeYHOoW TemMmnepaType,
HecTtayunonapHbie doyHkunn 'puHa npu
KOHe4dYHoW TemnepaTtype, HepaBHoBecHbIe
dbyHkuun I'puna)



The quantum statistical physics can be constructed using the field
operators

0 = [ dpszon)s i) = [ dpasse().

’:I0¢p(x) = Epd)p(x)a ﬁ(X) = 1/,;+(X)@Z(X),
fi = / dx[ib* () Fo () + / dydH ()00 (x — )3T (1) D))

Nalimov



Time dependent at finite temperature Green functions

N ~

Sp(T (DT (x0, £1)...th (X, tn))ePH) = Sp((hT(x1) e Fl2=t) .
...e‘iﬁ’(t"_t"—l)v,@(x,,, tn))e—ﬂﬁle—i(tl—tn)l:l) _
— / DDyt (Y F(xq, t)..40(Xp, tn)) ™
A
S(v.07) = [ dx [ el (@t i + iy — oy

t is at the contour C* which depends from the time and temperature.
Re(t) € (to, tr), where ty and t are initial and final times,

Imt € (Oa _ﬂ)a 5 = T




Keldysh-Schwinger contour




Propagators of the theory

R, A.T indicate the branches of C contour for times of fields
Grr = e (m(O(t — ') + n(e)),  Gaa=e TNO( - t) + n),
GTT _ e—ie(T—T’)(@(T N 7_/) + n)’ GRT _ e—ie(t—to—&—i’r’)n’
Gra = e~ n, Gar = efie(tftoJriT')n’ Gap = efie(tft')(n +1),
GTR — e—ie(to—iT—t’)(n + 1)’ GTA — e—fe(to—iT—t’)(n + 1)
(i) (t) = Gy, n(e) =1/(e” —1), e=p*/(2m) — p.

p is a momentum, 7 = —Imt.
Unusual for QFT singularities of Tt diagram expansion at large t were
found.

ie(t—t")



« regularization was introduced. n =— tg — —00 & = g + Va,
n= Yy — Pa

Renormalizible model
S'=4dnon™ + 0t (9 — iul — aD)E + (0, — iuA + aA)n
Y

iAo
+ e + S,

Nonzero « is generated due to the renirmalization with the initial
a=0



	Time-dependent Green functions at finite temperature (Tt)

