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Lepton-antilepton pairs (dileptons) and photons provideulti-pion processes amgfj processes become the preva-
valuable observables for the properties of strongly irttera lent production mechanism. The slope of the mass spec-
ing hot and dense matter, created in heavy-ion collisionsum in this region directly reflects the space-time weighte
Due to their penetrating nature they leave the hot and denaeerage of an invariant temperature (without impact of
fireball nearly unaffected from final-state interactions; e Doppler blue-shift effects due to radial flow), which is
abling insight into the spectral properties of the electagm clearly above the critical temperatur@y_sjope ~ 205-
netic current-correlation function with relations to tlehic 230 GeV.
ral) phase structure of strongly interacting matter. Applications of this method to dilepton (and photon)

In this work, for the description of the bulk-mediumproduction in heavy-ion collisions over a larger range of
evolution the UrQMD transport simulation has been usedollision energies (RHIC beam-energy scan, GSI HADES,
A fundamental challenge is the implementation of reliand future CBM experiment at FAIR) are in preparation.
able dilepton and photon production rates from a hot and
dense partonic (Quark Gluon Plasma, QGP) and hadronic
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(Hadron Reson_anc_:e Gas, H.F_QG.) medium. Here, one re- B <de£=12& b s
lies on the application of equilibrium quantum-many body " HGEoS + Lattice EoS =+ GGP (Lattice)
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theory to describe the in-medium electromagnetic current-
correlation function. In [1] we have followed the strat-
egy to use a coarse-graining approach to make the de-
tailed equilibrium dilepton-production rates of [2], bdse
on hadronic many-body theory, as well as an extrapolation
of recent lattice results on the dilepton-production rates
finite momenta [3] applicable within a detailed transport 10°

(dN? /dMdn)/(dN_ fdn) [20 MeV"T

description of bulk-medium dynamics: UrQMD has been 0 0z 04 06
run several times for a given heavy-ion collision to pro- "
. . . =10
vide an ensemble, which samples the bulk-medium evo- 3
lution on a space-time grid, providing average values for §
the local energy-momentum and baryon-number density §1°'7g
(“coarse graining”). Using a lattice-QCD inspired equa- .5 . %
tion of state, extrapolated to finite baryon-chemical po- %ma_f“‘
tential, describing the cross-over phase transition from a g S
deconfined QGP to a hot and dense HRG phase of the o= [ %
evolving fireball, local temperatures and chemical poten- 2 E e
tials (baryon- and pion-chemical potential to take chemi- A Y
cal off-equilibrium after chemical freeze-out into accgun 0 "‘ L VA ¥
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have been fitted in the local Eckart frame, where the net- 0.
baryon-number flow vanishes. In the early phases the fit to

an anisotropic hydrodynamical flow pattern has been useﬁ'igure 1: The dimuon invariant-mass spectrum in

In Fig. 1 this calculation is compared to the high-15gaGeV In-In collisions at the CERN SPS, compared to
precision invariant-mass excess spectrum measured by mg data from the NA60 collaboration [4]
NAG60 collaboration in 158GeV In-In collisions at the

CERN SPS. The excellent description of the data demon-

strates the fegsibility o_f_ th_e coarse-graining metho_d to im References
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