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Toke QCD with N{ flavours , temperature T,
quark chemical portential i, with mar (W T)>> Aacp-

ln'\'uara’n out Ferfuv‘bahu modes, P"‘m?(rt,T)
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Effective fheories have often extra symmedries,
O‘ﬂ\y broken b, hla\m'- dimensional bPem‘tors.
E.g-, $+\"M\atmss violatienis W QCD  induced Ly
L - -
Si; s -sjr‘:gsihzec [(dl.\'r‘\h-)(“l-,,usl-)f---] )

In n.nslo“, inclusion of M

iE = %Tr FrlHFPp : ; ¢ [!rbr."xo'l]‘l’,
breaks charge  Conjugation {nvariauce, C. Does
this lead 1o wew operators 1n HTL [Hov [DR Yheories?

S‘HCQ C Can 5:. COHYQV\SO\'\'{& "Qr LY r‘.g-r{’
coefficionts wust be odd W p

3
T irx“}-gn—l'(r(ﬁl*---) ,

Page 2
Rpp\i cations :
.<T-F,}(i.t) Tr "'.;F.:l""”) 70
( Te[reet]Ge) Telp-et] (00)) #0  Arneld, Yaffe
1P+l - (17 Bromef, Korthals Ales

. Oft- diwaonq\ q_umk wumber Suk(r“ibilii-r
{fayulre) dden))

V . Th( ‘Siaﬂ_ Pmblem‘ " +lK 5+"'\'HC. h'ﬁ"'.

Blaizel, lauce, Pebhan

Environ ments:

.« In CoSnoloar ‘% "'0-' .
V. At ond above AGS & SPS eﬂeraiesl -.':: s \.3.
V- Fodor & Katz = U';")-tmahc.l ~ {.5.

[n neatron stars % ~ o, @




Dr.MikkoLaine, ITP & CERN (ITP QCD-RHIC Program 5-23-02) Finite Baryon Density Effects on Gauge Field Dynamics

Page 3

contributions
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Assume Q; S \v"m(;"uar). Do first Matsubara Sum,
Cx(m& then %“; phase space \nfeara\ SFC---)
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This result is wet gauge wvarant s for soft”
{ielas ()~3K~3‘T) \'\i:‘\\ern. contribute al same order,

For'hm-‘h‘y, graphs are easi\y nml,kd with Jouge
choice. y.A = 0O [Frtn\u\,Tarlur; Elmfors et al].

Turns out only n=  could 3‘!\!& o Coﬂ‘h'ib“‘}"“‘-#;
but explicit comru'\'ad'lon shows result  vamishes .
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local form, b)’ introducin

as sucncs‘ted br classical Kinetic +l‘ltol‘7!.
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This S}!s'\'(m can W principle be fu‘t on a
442 - dimensiona\ [attice and shudied
numcﬁca\\r, as has beenn done in the HTL-case.

[C. D. Noore d‘n\; D. Badeker et al ; '\le'kg& Hiudmtrl\]

@
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LC.t us S‘h\dj in more detail the shwtic
case . Then system s local even without 541
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NLO correcKens 1o action have alse been compated.
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Measurements of correlation lev\a'm with the
effective theory Can now be used to test various
metheds for .S'tmu\\q-Hna ’-U# 0.
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@ "Ta\ﬂor ex?ansiOnS"

The coefficients C¢ (ou\d be
measured from OFCra‘l'u-s at ’4=O!

Orders of maam'l'vtde. :

Co Cq Ce
Ot 4.0 30 -1.0
O 5.8 2.0 “1.O

Aqain, no-H\ina is specific to

eff. Theory. For £, Corce suffice.
Used in 4d simulations o
S{udr Pkam diaanr\ br AlHon etal,

®

Summaﬁ\( . Static case & Sia'}_ﬂ‘ﬁ'.'."

o DK ‘\“neory allows v Fu"( asioR.
real problewm of 4d laftice, chival
quau-ts, and concentrate on ImSe

N Exfansion. Fammehr ~ (‘#F)z:p
m the RHIC regime, many wmethods
work oand are w~ ijuivdet\'('.

o For ruuci%H'ln o work, it is very

he\P'ﬁ\\ if escillations get in as
w2, net as w4V,

e Correlation 'cfnaﬂ\s NOn—Per*uqu{im
but known with qrce& frmiSion —

however how o connect +o Y ()
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Outlook : non- static cane

. For T22T_, eff. theo
allows in Pﬂncn‘)\q 1o defermine
oscillation frequewncies, mufina
vates, ete, ﬂon-Per'lurba\'ivdna—-
euen at finite M :

» However o NLO devivation ,
as wel as an  exhomstive
am\\lsu o’)- uv diu«amces
ond  renormali sation,  are
stll missi ma,




