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Hot and dense perturbative QCD in a very strong magnetic background

Strange quark number susceptibility

• Lattice data from D’Elia et al 
[5] & Endrodi [4]. 
• Lattice data still far from
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We compute the pressure, chiral condensate and strange quark number 
susceptibility from first principles within perturbative QCD at finite T and 
very high magnetic fields up to two-loop and physical quark masses [1,2]. 
We also discuss the case of cold and dense quark matter [3]. The 
effectively negligible contribution of the exchange diagram allows for 
building a simple analytic model for the equation of state for pure quark 
magnetars at extremely large fields. Finally, we consider the Taylor 
coefficients for the pressure in magnetic QCD [6]. Our results for the chiral 
condensate, strange quark number susceptibility and Taylor coefficients 
can be directly compared to lattice QCD data [4,5] away from the chiral 
transition, and seem to be in the same ballpark.

Final remarks

★ Magnetic thermal pQCD with physical quark masses indicates that loop 
corrections are subdominant in the pressure for large B. The NLO term is 
comparatively very small [1,2]. 
★ Window of applicability is still narrow, but results obtained from a clean first 

principle calculation that can be systematically improved & controlled. 
★ It would be great to have lattice results at even higher B (and T). 
★ For huge values of B, one can extract analytic results in the case of cold 

magnetic pQCD [3]. Might be relevant for magnetar microphysic

Full pressure with bands

• Lattice data from D’Elia et al [5].
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★ Magnetic thermal pQCD with physical quark masses indicates that loop 
corrections are subdominant in the pressure for large B. 
★ Window of applicability is still narrow, but results obtained from a clean first 

principle calculation that can be systematically improved & controlled. 
★ It would be great to have lattice results at even higher B (and T). 
★ For huge values of B, one can extract analytic results in the case of cold 

magnetic pQCD [3]. Might be relevant for magnetar microphysics. 
★ Strange quark number susceptibility and Taylor coefficients [6] in good 

agreement with lattice results [7]. 
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