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Thermodynamics on the lattice
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J. N. Giinther et al., Nucl. Phys. A 967, 720 (2017) [arXiv:1607.02493 [hep-lat]]
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(#u, pd, ps are such that (ng) =0, (ng) = 0.4(ng))

Calculation of ¢qp:
S. Borsanyi et al., Phys. Lett. B 730, 99 (2014) [arXiv:1309.5258 [hep-lat]].
G. S. Bali et al., JHEP 08, 177 (2014) [arXiv:1406.0269 [hep-lat]].
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Coefficients of the expansion

Our choice of chemical potentials:
Hu = pid = fhq;  ps =0 = uB =3pg; pQ =0; pg = pq.
Pressure expansion:
Neut Mcut

p P
i DB 0F + > 5,08 + 0805 + 5 0%0% + ¢l 050% + 0505 + ..,
n=0 n=1

0 = pup/T, 0s = pns/T =08/3.
Densities of the conserved charges:
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Lattice setup

@ Tree level improved Symanzik gauge action.
@ Staggered 2 + 1 fermionic action.

@ Stout smearing improvement.

@ Imaginary chemical potential: p = iuy.

@ External magnetic field:

B = Bé.; B = const Agt=Bz/2, AJ*=-By/2, A}'=0, p=zt
@ Splitting of the rooted determinant:

Z= / DU e~ 55 [det D(B, mu, qu)) T [det D(B,mg, q2)| T [det D(B,ms, qs)] 1

D(n|f) = Znu [uu B,q,n) 2, Up(n)ésmyn — u;(B, q, f) EZ U;(f)‘sf,n—ﬂ] +mdfn
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Uz (B, ¢, No — 1,ny,nz,ny) = e 0@ 1B WNatDny /2. uy (B, q,na, Ny — 1,nz,m;) = '@ 1BNyFna/2,

= — etaHIXug
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67k
Periodic boundary conditions = eB = L, keZ
Ny Ny a?

Simulation parameters: 6 x 243 lattice;
eB =0.5,0.6, 0.8, 1.0, 1.5 GeV?;
T = 123 — 206 MeV;
physical quark masses.
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Conclusions

@ Simulations at non-zero chemical potential and with external magnetic field are carried out.
@ First results on expansion coefficients ca, ¢4, cg in external magnetic field are obtained.

@ Strong dependence of the EoS expansion coefficients on magnetic field is observed.

Plans for future:
@ Increase statistics on 6 x 243 |attice.

@ Perform simulations on larger lattices and take continuum limit.
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