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BQS EoS Module – Theory (Hitansh)

● We calculate pressure through Taylor expansion of lattice susceptibilities across 
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● Here, the lattice susceptibilities are parametrized as:
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Range of applicability:

𝑇 → 30,800 𝑀𝑒𝑉

𝜇8 → 0,450 𝑀𝑒𝑉

J. Noronha-Hostler et al., PRC 100 (2019) 064910

Inputs : 
• 𝑎k, 𝑏k, 𝑐> 	→	21 coefficients for 21 susceptibilities.

• Range for 𝑇, 𝜇", 𝜇$, 𝜇%

Outputs:
• 𝑃	 𝑇, 𝜇8 , 	𝑛8 𝑇, 𝜇8 ,
𝜒?8 𝑇, 𝜇8 , 𝜖 𝑇, 𝜇8 , s 𝑇, 𝜇8 , 𝑐q 𝑇, 𝜇8 ,
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𝑖 → {𝐵, 𝑄, 𝑆}



BQS EoS Module - Flowchart



Ising-TeX – Theory (Micheal)

M. Kahangirwe et al., PRD (2024) in press



Ising-TeX - Workflow



Holography – Theory (Yumu)

• Potentials           and            are tweaked 
to fit the lattice results

• Dual to baryon chemical potential     : 
Abelian gauge field 

• Initial conditions of                can be 
mapped in to 

• Coverage of the phase diagram:
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• Model QGP via 𝐴𝑑𝑆S black-hole dual: Einstein-Maxwell-Dilaton model
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J. Grefa et al., PRD 104 (2021) 034002



Holography - Workflow



Modeling heavy-ion collisions (Gregoire)



Muses?



What do you want MUSES to do with respect to Heavy Ions? (Dekra)



What do you want MUSES to do with respect to Heavy Ions? (Dekra)



Equations of state at 𝝁𝑩 = 𝟎

• Validation/parameter scans using lattice QCD constraints

• Output conserved charge susceptibilities (at least 2nd order, preferably to 4th order, ideally to 6th order)

Equations of state at finite temperature and density

• Main use case: using in hydro simulations of heavy-ion collisions

• Needs pressure as a function of energy and conserved charge densities; (𝑇, 𝜇") table is not enough!

• 2D grid 𝑝 = 𝑝(𝜀, 𝑛") under conditions 𝑛$/𝑛"=0.4, 𝑛% = 0

• 4D grid 𝑝 = 𝑝(𝜀, 𝑛", 𝑛$, 𝑛%)

• Transport coefficients, speed of sound 

Integration (interface) of Thermal-FIST into MUSES

What do you want MUSES to do with respect to Heavy Ions? (Volodya)


