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Code test VISH2+1 with Gubser's flow



Code test iSS particle sampler

MCKLN 0-40%
⌘/s = 0.20
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iEBE-JET interface
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Our VIP customers:

Abhijit (WSU): Jet (HT)

Shanshan Cao (Duke): heavy quark

Baoyi Chen (Tsinghua): heavy quark

Jiechen Xu (Columbia): Jet (CUJET)

Will Horowitz (Cape Town): heavy quark

Damir Devetak (CMS): Ebe-VISHNU

Guangyou Qin (CCNU): Jet (AMY)

Jonah Bernhard (Duke): Ebe-VISHNU

✤ Min He (NUST), Zhou You (ALICE), Chiho 
(Nagoya), Jingfeng Liao (Indiana)
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Hydroinfo package
Hydrodynamics evolves energy stress tensor,

Tµ⌫

uµ

e(GeV/fm3) s(1/fm3) p(GeV/fm3)

T (GeV)

⇡µ⌫(GeV/fm3) (optional)⇧(GeV/fm3)



HDF5 Format (Hierarchical Data Format)

• Binary format!

typically 8 times smaller than text file!

• Fast random access!

very handy for future MC jet quenching!

• Platform independent (Mac, Linux, and Windows)!

• Compatible with lots of languages and softwares!

C++, Fortran, Matlab, Mathematica, ...!

• Friendly GUI (easy to check data)

http://www.hdfgroup.org/HDF5/

http://www.hdfgroup.org/HDF5/


Interface Example
Initialization:

Get hydro information:

Hydrodynamic variables at 
tau_local, x_local, y_local
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Thermal photon emission rates can be calculated by 

Viscous Photon Emission Rates: General Formalism
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Equilibrium rates

Hadron GasQGP
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Equilibrium rates

Hadron GasQGP
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Fitted Teff vs. True Temperature

• About 50-60% of photons are emitted 
from T = 165~250 MeV, they are strongly 
blue shifted by radial flow

Te↵ = T

r
1 + v

1� v

Te↵ = � 1

slope• Photon emission rates / exp(�E/T ) log(E/T ) Te↵ > T,
• All photons with T < 250 MeV at RHIC and < 300 MeV at LHC 

carries Teff within the experimental fitted region



Mapping thermal photon emission

• By cutting hydro medium both in T and tau, we observe 
a two-wave thermal photon production

early time production — high rates at high temperatures
near transition region — growing of space-time volume



Event-by-Event Full Viscous Photon vn

⌘/s = 0.20

0-20% @ RHIC 20-40% @ RHIC 0-40% @ LHC
MCGlb ⌘/s = 0.08

MCKLN

Thermal + pQCD
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RHIC 0-20% LHC 0-40%

Comparisons with exp. data

• Current calculations still underestimate the experimental 
data by a factor of 3

arXiv: 1308.2111



RHIC 0-20% LHC 0-40%

Comparisons with exp. data
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• Thermal yield is also missing in the azimuthally 
integrated photon spectra at low pT



EM decays of short-lived resonances (I)

Contributions from the short-lived resonances:
Thanks to Ralf Rapp and EMMI RRTF 



Thanks to Ralf Rapp and EMMI RRTF 
Contributions from the short-lived resonances:

EM decays of short-lived resonances (II)

Small but significant effects in the right direction



Pre-equilibrium flow (I)

Contributions from pre-equilibrium flow and       :⇡µ⌫



Pre-equilibrium flow (II)

Contributions from pre-equilibrium flow and       :⇡µ⌫

Free-streaming
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Contributions from pre-equilibrium flow and       :⇡µ⌫

Free-streaming

T

µ⌫(⌧s, ~x) =

Z
d

3
p

E

p

µ
p

⌫
f(⌧s, ~x, p)

=euµu⌫�(P+⇧)�µ⌫+⇡µ⌫Tµ⌫u⌫ = euµ

f(⌧s, ~x, ~p) = f(⌧0, ~x� ~̂p(⌧s � ⌧0), ~p)

Pre-equilibrium flow (III)

Small but significant effects in the right direction



Conclusion and outlook
• iEBE provides an advanced model framework 

to describe the bulk dynamics of relativistic 
heavy-ion collisions event-by-event 

• Bulk viscosity, conserved current (net baryon 
density), pre-equilibrium dynamics

• iEBE-JET interface couples medium evolution 
with rare probes (EM, jet, heavy-quark) has 
been developed

• iEBE-JET has been applied to phenomeno-
logical studies to resolve direct photon flow 
puzzle

Coming soon



Thank you!








