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Lattice allows calculate path integral and expectation values of observables:
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Lattice: Euclidean; hypercubic; with spacing a. Tk nf o ¢
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Measured quantities: O = Tr H Uu(n), Pm)Uu(n)p(n+ ), Pn)Iypn), ...
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Continuous limit a — 0 should be taken!
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J. N. Giinther et al., Nucl. Phys. A 967, 720 (2017) [arXiv:1607.02493 [hep-lat]]
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noo_ M = 2c2 + 4cyq (N?B) + 6¢cg (M—B) <+ coefficients can be found from fit
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(Hu, B, ps are such that (ng) =0, (ng) = 0.4(np))

Calculation of ¢gp:

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]].



Our choice of chemical potentials:

Hu = phd = pg;  Hs =0 = uB =3ug; HQ =05 ps = g

/ 1D section of 3D surface p(up, g, is)

|— We want to reconstruct EoS on this section

Dimensionless chemical potential: 0 = /T

Axes rotation (tana = 6g/0p = 1/3):

6x = (365 +05)/v10 = 6,110

Correspondent density: e
nx = (3ng +ng)/V10 = (ny +ng)/V10
\ ¥ Y |
Expansion of the pressure on the section: % = % + c§0§< + ch‘)liv + cé‘H% + O(9§()
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Expansion of the density: X _ M =2cX0x + 4cy 0% + 6¢5 0%
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Tree level improved Symanzik gauge action.
Staggered 2 + 1 fermionic action.

Stout smearing improvement.

Imaginary chemical potential: = iu;.
External magnetic field:

B = Bé; B = const Ayt = Bx/2, AZ*=-By/2, A}'=0, p=zt
@ Splitting of the rooted determinant:
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Periodic boundary conditions = eB= ——, keZ * T = *
Ny Ny a? Ni-a

Simulation parameters: 6 x 243 lattice;
eB = 0.0, 0.5, 0.6, 0.8, 1.0, 1.5 GeV?;
T =123 — 206 MeV,
physical quark masses.
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@ Monte Carlo simulations are carried out on 6 x 242 lattice in presence of non-zero chemical
potential and with external magnetic field.

@ Contribution of chemical potential to the pressure is obtained for various temperatures and
external field strengths.

@ Temperature dependences of cumulant relations are obtained for various values of applied field.

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

Plans for future:

@ Perform simulations on larger lattices and take continuum limit.
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Thank you for your attention!



