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Introduction
No theory predict the observation of large yields 
and large  for direct photons!v2

Time of evolutionprompt+pre-eq photon

Thermal photon ∼ T4

Temperature
Momentum anisotropy

Hadrons

vγ
2 ≪ vhadron

2 vγ
2 ≈ vhadron

2

Puzzle!
ExperimentTheory

Methodology

Results

EM field is Weak at hydro-evolution!

Weak magnetic non-equilibrium correction.

Use a tilted fireball configuration to capture the rapidity-odd  of charged hadronsv1
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Summary Acknowledgement

 Weak magnetic photon emission: Weak magnetic field + the non-trivial longitudinal dynamics of fireball. 


 The elliptic and triangle flow of direct photon both get significant increments, which confronts the experimental data.


The sign of  is flipped and the centrality dependence are reproduced.


The  structure in  is expected.
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Trento3D initial condition : event-by-event simulation Realistic collisions !
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Electrical conductivity: LO pQCD evaluation (AMY)

 dependence is used as in vacuum and the time average B field  is extracted.ηs ēB ēB
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NEW CONCEPT: Non-trivial coupling effect between the weak magnetic field and the 
longitudinal dynamics of the fireball!

The experimental data are 
reproduced for all centralities.

Averaged B field is extracted and is 
under weak magnetic assumption. 

The B field magnitude grows as 
centrality increases: correct trend!
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How about spin polarization?

Opposite sign of the 

Opposite trend on the centrality dependence

With SIP term, the sign can be flipped but the 
magnitude is almost centrality-independent.
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Trento3D is used to generate the smooth 
initial conditions: Rapidity-odd 

S-quark memory: 
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A “tilted” fireball : single-shot simulation

B field flips the  sign successfully and the centrality dependence is reproduced.

The B field used to fit the experimental data is still weak and follows the centrality trend.

The  structure in  is expected.
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Preliminary

Only thermal vorticity!

https://arxiv.org/abs/2302.07696

