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What’s new
 More data simulated (0<b<9 fm)
 Energies: 11 GeV, 4.9 GeV(c.m.s)
 Answer from prof. Marcus Bleicher (granted permission for UrQMD code usage for direct photon studies). Also he send us a link to his work with simulations for FAIR energies (2-35 AGeV). We compare now with them our results. 
 Reference: Phys. Rev. C 93, 054901 (2016) 
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Short overview of this work 
 Similar to previous work with simulations for WA98 (Phys.Rev.C81:044904,2010), also based on AMY rates from QGP and Turbide, Rapp, Gale rates from HG.
 HG EOS (not BagModel!) 
 Discussions on non-equilibrium dynamics (additional contribution from hadrons) 

Why fig. 8 and 11 show different results???

Interesting results on γ/π0 dependence on energy
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Centrality
 Centrality intervals approximately taken as in CBM studies. Do we have similar for NICA?
 b<4.5 fm → 0-10% centrality
 6<b<9 fm → 20-40% centrality

V. Klochkov, I. Selyuzhenkov
2017 J. Phys.: Conf. Ser. 798 012059
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Simulation setup
 1000 events for 11 GeV, 2000 events for 5 GeV
 Imp -9
 Tim 30 30 (to exit if simulation takes too long, maybe can increase)
 1 event per job
 Bag model EOS
 Each job produce final particles (f14 file) and hydro output (modified fort.21). Can compare them event by event!
● Prompt direct photons simulated by D.Peresunko using JetPHOX package. Scaling by Number of binary collisions with values taken from LHC calculations by D. D’Enterria. Do we have Nbc calculations for NICA?
● Details in previous talks
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Calculations at √sNN = 11 GeV
● New results have smaller errors due to statistics increase.
● Rγ is ~ 5% at 1 GeV/c (for b<4.5).
● Comparison to Elab=35A GeV – results consistent.

b<4.5 fm Previous! b<4.5 fm New!
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Calculations at √sNN = 4.9 GeV
● Rγ is ~ 2% at pT < 1 GeV/c (for b<4.5).
● Comparison to Elab=15A GeV – results consistent.
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Centrality dependence at 11 GeV

● Compare 0-10% and 20-40%
● Yield smaller by ~ 3 times.
● Rγ for 20-40% is about 2-3%. Much larger event-by-event fluctuations  

b<4.5 fm 6<b<9 fm

Note: Rγ doesn’t contain prompt gamma contribution
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Centrality dependence at 4.9 GeV

● Compare 0-10% and 20-40%
● Yield smaller by ~ 10 times.
● Rγ for 20-40% centrality is below 1%. 

b<4.5 fm 6<b<9 fm
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Directed flow of hadrons

● v
n 
= <Cos(nφ

i
)>

● pT > 0.5 GeV/c
● Compare different energy and centrality. Strange behavior at 11 GeV not understood

E 11, b < 4.5 E 11, 6 < b < 9

E 5, b < 4.5 E 5, 6 < b < 9



MPD-ECAL meeting 24.03.2021 11

Elliptic flow of hadrons

● v
n 
= <Cos(nφ

i
)>

● pT > 0.5 GeV/c
● Compare different energy and centrality

E 11, b < 4.5 E 11, 6 < b < 9

E 5, b < 4.5 E 5, 6 < b < 9
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Directed and elliptic flow of direct gamma (11 GeV)
● Results for pT > 0.5 GeV/c (sum of vn bins weighted with fit to spectrum).
● v1 slope positive – like for protons
● Magnitude (v1 about 1-2% at y=1) is 3-5 times smaller than hadrons
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Conclusions
 Direct photon yield studies are ongoing. New calculations: 

● More statistics added;
● Results for 5 GeV added
● Comparison to PRC 93 054901 done, similar yields 

 Collective flow studies ongoing (model data).
● pT cut for gamma flow is made consistent with cut for hadrons
● About 2% directed flow at 1 GeV for pT>500 MeV is obtained for central Au-Au collisions at 11 GeV


