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Motivations

Â The direct-photon flow puzzle :
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Â It is difficult to fit both the spectra & flow simultaneously.

Â Many theoretical attempts : 

B-field enhancement, Polyakov-loop corrections, slow quark chemical equilibration, 

transport models, etc.

Â In general, all approaches underestimate either spectra or flow.

Â Thermal photon production in holography:

ü Starting from the N=4 SYM plasma 

ü In various backgrounds : 

D3/D7, SS model, bottom-up models, inclusion of B fields and pressure anisotropy, etc. 

Â Although the gravity dual of QCD is unknown, we could still learn 

something from holographic ñmodelsò.  

Â Without the convolution with hydro and the inclusion of other 

contributions, it is hard to compare with experimental data. 

Â We perform the state-of-the-art computations of holographic photon 

production in heavy ion collisions.
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Holographic Models

Â Two bottom-up models : 

ü Gubser model

ü VQCD (Veneziano limit large ὔ& ὔ with finite ὼ ὔ/ὔ=1)

Â The glue sectors are constructed to reproduce thermal properties of 

the QGP from lattice QCD.

Â In the flavor sectors, we fix the gauge-field-gravity couplings by 

fitting the electric conductivity from lattice QCD.

Â The Wightman function and emission rate :

Â Computing spectral density from holography :

Â Electric conductivity :

Gubser & Nellore, Phys.Rev. D78, 086007 (2008)
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Electric Conductivity

Â Fitting the conductivity :
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106008 (2014)
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3-flavor lattice QCD :



Emission Rates
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Setup for Simulations

Â Convolution with the medium evolution :

Â CGC initial states+ viscous hydro

Â Direct-photon production : 

HTL or holographic models QGP

R. Rapp et al.

prompt photons : pQCD
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thermal photons : 
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