
Пошук зникаючого світла: вирішення проблеми «Direct Photon Puzzle”

Search for the escaping light: solving “Direct Photon Puzzle” problem.

Yuri Sinyukov
Bogolyubov Institute for Theoretical Physics

NAS Ukraine

Поиск ускользающего света: решение проблемы “Direct Photon Puzzle”

For Professor Zinoviev, 
co-author and leader,

in connection with his Jubilee



Пошук зникаючого світла: вирішення проблеми «Direct Photon Puzzle”

Search for the escaping light: solving “Direct Photon Puzzle” problem.

Yuri Sinyukov
Bogolyubov Institute for Theoretical Physics

NAS Ukraine

Поиск ускользающего света: решение проблемы “Direct Photon Puzzle”

For Professor Zinoviev, 
co-author and leader,

in connection with his Jubilee



The initial huge kinetic energy of colliding nuclei converts into masses of the final observed 
particles (several tens of  thousands) + the energy of collective flow   

The stages of the  matter evolution in A+A collisions
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“Soft Physics” measurement
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Direct Photon Puzzle
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Direct photon spectra 
at different centralities

Azimuthal spectra asymmetry:
- coefficients (elliptic flow)
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Blow up the text

HADRONIZATION PHOTON EMISSION

where 

Hadronization layer



Photon radiation in iHKM
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HYDRO

HADRONOZATION

HADRON CASCADE
(UrQMD)

Pre-thermal 
stage

Tp ~ 156 - 165 MeV

r

t
• generation of the initial states: (MC Glaub & CGC) 

PROMPT PHOTONS

• thermalization of initially non-thermal  
matter;

PRE-THERMAL PHOTONS

• viscous chemically equilibrated 
hydrodynamic  expansion;

THERMAL PHOTONS FROM QGP

• hadronization of  expanding medium

HADRONIZATION EMISSION

• hadron matter expansion

THERMAL PHOTONS FROM HADRONIC STAGEThe initial (non-equilibrium)
state
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Direct photons. Transverse Spectra

We claim that a description 
of photon spectra and its 

anisotropy  could be 
significantly improved if an 

additional photon
radiation, that accompanies 
the presence of deconfined
environment, is included. 



Photon puzzle: 
Anisotropy of spectra, large v2 coefficients.
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Spectra: Photons at RHIC, c. 10-20 % 
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Contributions to photon spectra, c. 0-20% 
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Spectra: Photons at RHIC, c. 20-40 % 
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Spectra: Photons at RHIC, c. 40-60 % 
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Photons at RHIC, v2 , c. 10 – 20 % 
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Photons at RHIC, v2 , c. 20 – 40 % 
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Photons at RHIC, v2 , c. 40 – 60 % 



Triangular flow, v_3 coefficients, c. 0-20%
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Triangular flow, v_3 coefficients, c. 20-40%
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Triangular flow, v_3 coefficients, c. 40-60%
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Summary for photons
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В награду за хорошие статьи
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А ТЕПЕРЬ – НАРОДНОЕ ГУЛЯНЬЕ ПО тому же поводу
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ПРОДОЛЖЕНИЕ НАРОДНОГО ГУЛЯНЬЯ
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ШУТКИ ПАНОРАМНОЙ СЪЕМКИ: Г.М. – на  дальнем плане



The time when we all were young. It was 1986… 
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