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Basics from perturbation theory

<@—— ‘hydro cell’ w/ local T, Hy
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Emission rate per unit volume, I';z, of an equilibrated QGP [1]
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e Quark charge-fractions: @y (in units of the electron charge)
e Kinematic factor: B(z) = (14 22)0O(1 — 42)/1 — 4z

e  Spectral function p,, = p,/*

P (@, B) = Tm [ TS (w + 707, k)]
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NLO resummation: How & why?
Combine the LPM effect with the strict 2-loop truncation, [2]

NLO 1—loop LPM
p(w’k) |resummed = p| + p|beyond 0(g%)

O~ +(-®-+-©~)+ @D

NB: Spectral fncs. can be

|2—loop

+

midrapidity

checked with Euclidean corr.

computable on the lattice:

G(r) = / "l plw) K, 7)

= see D. Bala’s poster

M/T
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even for 1 $ M < 3 GeV, NLO corrections give at least 10% enhancement! ‘
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https://indico.cern.ch/event/895086/contributions/4727030/

a la refs. [3, 4, 5]

Impact on yield (p, =
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thermal dileptons during local equilib
classical YM action in 2D
— specified by viscous EM tensor...
— saturation scale Qs
TH = eulu? — (g" — uiu?)(p + ) + 7
IP-Glasma w/ b = 0...20 fm i
hydro: MUSIC 2 + 1D Cooper-Frye (iS3D) — UrQMD

oG @ :
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70 ~ 0.4 fm Ttreezeout @ 1T = 145 MeV




Considerations for non-zero i

e chemical equilibrium = py = pq = %,uB

e LO spectral function for u # 0 is given by [6]

1

N.M?2 1 4+ ew—z(wtk)/T
1—loop — c k} 1
Pv Ark {TZ log{He(u—;(oJ—k»/T] + (1)

e Debye mass mp and the ‘asymptotic’ quark mass meo

T2 2
mp = ¢ {(% o+ Ne) S "f%}

Cr Iy 2]
2 2 2

= — (T — &
Mo g 1 ( + 2 iL{VE
e large frequency limit: enhancement

3M? n(w2+§)(T4+ 6 e z+j 4 )
4(4m)3 36M*4 a2 BTk

N .M?
py 2 — + 447 CFNC{
47

NLO

resummed

NEW RESULTS: the full effect of py on p(w, k)|
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pv/ (wT)

pv/(WT>

Spectral functions at 7'= 300 MeV:
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—— LO from eq.(1)

-------- LPM¢u—LPMexpanded
strict 2-loop

—— NLO resummed

5-loop ai() at

‘optimal’ scale Qopt =

VI T @+ 2

for ng =3 and w/
Ays = 343 MeV [7]
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Summary

e many new hydro results w/ NLO dilepton rates...

(including polarisation info)

k=6283T

—0.5 WAL
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w/T

e more on the way, stay tuned!
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