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Inclusive and direct photon production in heavy-ion collisions

Photon source How we compute it
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(Adapted from Nayak. Pramana 79, 719-735)

Simulating heavy-ion collisions with MUSIC and IP-Glasma

IP-Glasma MUSIC and parameters Pions, 0-10% centrality

e Event-by-event, second order (Israel-Stewart) relativistic hy- ALICE (2012) ==
drodynamics

e Lattice + PCE hadron resonance gas equation of state with
chemical freeze-out at 7.;,.,,, = 150 MeV

e Hadron production through Cooper-Frye on constant temper-
ature hypersurface at Tro = 103 MeV

1/2nipt dN/dpt dy (GeV2 c?)

e Transport coefficients: shear viscosity to entropy »/s = 0.22
and shear relaxation time 7, = 57 /(e + P)

Initial energy density (1) and flow
u" (179) of hydro matched to IP-Glasma [1]
at 70=0.4 fm/c

LHC, Pb+Pb, /s = 2.76 TeV
e No initial shear stress tensor: 7*"(79) = 0
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Inclusive photons Computing the photon v,

The photon v, is measured with the event-plane method,
S which reduces to the scalar product v, due to the low hadron
Wilde (ALICE preliminary) + - multiplicity used to determine the event-plane:
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... but how the event averaging is done matters:
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Charged hadrons, 30-40% centrality

LHC, 2.76 TeV, 0-40% <X>v —
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What is the effect on photons of the IP-Glasma intrinsic

initial flow?
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Direct photons
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preliminary inclusive photon measurement by
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Cocktail and subtraction Our calculation also agrees well with the v of

ALICE’s cocktail simulation of hadronic de-

N e ) cay photons, although our calculation gives a
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The photon v, generally gives different results when computed directly (eq. 2) :
or by subtracting the cocktail from the inclusive (eq. 1) S 015
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It is also interesting to compute the photon v by subtracting the experimental
cocktail [4] from the hydro inclusive photon prediction
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