Hot and dense perturbative QCD in a very strong magnetic background
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* Magnetic thermal pQCD with physical quark masses indicates that loop
. corrections are subdominant in the pressure for large B.
F U I I p ressure W|th ba N d S * Window of applicability is still narrow, but results obtained from a clean first
""""""""""""""" principle calculation that can be systematically improved & controlled.
25 | e o 1.4F . .
et {;—jflf’“‘;f*;'-ll_f” ~' | | * |t would be great to have lattice results at even higher B (and T).
o X .-=..'.T , o, lels)) ./,) ] 2; ] ]
D R V4B - * For huge values of B, one can extract analytic results in the case of cold
s (1,25 1 A= V"r':g'.TT]l el o, » — 10l . . . .
O o L2 magnetic pQCD [3]. Might be relevant for magnetar microphysics.
2 020 o v ) E R ol T =0.6 GeV - .. :
i ) £ =Hate 7~ | 2.0 | * Strange quark number susceptibility and Taylor coefficients [6] in good
0.15} 1 QU } 5 15 GeV. o (leBl) ] . .
y / | "6f e oaranet H agreement with lattice results [7].
| ().4: ------ A =2«T, (‘1,.‘ | ]
0.05} ,// | | 0 A=,/(27T)* +¢B, a, . .
ey T L Acknowledgements we thank CAPES, CNPqg and FAPERIJ for financial support.
eB [GeV?] eB [GeV?]
(.40 —r— ——— —r— T T 1_2’ . — — —— v R f
0as | A=15 F:e\". (u(l.lTHj eB = 2 GeV? | §= 1.5 GeV, a,(|eB)|) eB = 9 QeV? e e re n C e S
— ;}::Zn'I,Cr,{chIJ 1.0F == A« 27T, a|cB|)
0.30F A=2T, a, ! A = 2+T, a. o _
o i = /@) 1 ¢B, o, —_o0s} W R /ZTFTE, . 1] E. S. Fraga, L. F. Palhares, and T. E. Restrepo, Phys. Rev. D 108, 034026 (2023).
> . > | 2] J.-P. Blaizot, E. S. Fraga, and L. F. Palhares, Phys.Lett.B 722, 167 (2013).
o 0.20 5 06 y
A 01 'QN'M 3] E. S. Fraga, L. F. Palhares, and T. E. Restrepo, Phys. Rev. D 109, 054033 (2024).
0.10 ; 4] G. Endrodi, JHEP 07, 173 (2015).
0.2¢ - —- . . ofe .
005} puputet®™ / 5] M. D'Elia, L. Maio, F. Sanfilippo, and A. Stanzione, Phys.Rev.D 105, 034511 (2022).
0'04?.20 0_125 TT030 035 040 n.:ls n.:')n T 055 060 n'l?.zli 025080 h.'357'1' [('"ciifi \']("1115' 050 055 060 6 E S Fraga, I_ F Palha reS, and T E REStrepO, tO appear SOo0on.
T [GeV T [GeV .
(GeV] 7] N. Astrakhantsev et al, Phys. Rev. D 109, 094511 (2024).




