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ECHO-QGP code, MHD version

Inghirami, Del Zanna, Beraudo, Haddadi Moghaddam, Becattini,
Bleicher - EPJC 76 n.12, 659 (2016)

Fundamental assumptions:

@ Energy and momentum conservation:
d, " =0

@ Baryonic number conservation: d, N* =0
@ Second law of thermodynamics: d,,s* > 0

@ Maxwell equations:
d,F* = —I", (d 1" =0), d, F*™"" =0
@ NO: dissipation, polarization, magnetization
@ Infinite electrical conductivity:
Ohm's law: T = pout + j#; jH =0""e,
= e =0 (LRF) = E = —7 x B (lab frame)

Energy-momentum tensor components:
E=-T0 = (e+p)7’ —p +5(ExE* + By BY)
S = T? = (6 +p)’y2vi +8ijkEjBk

T; = (e +p)y*v'v; + (p+35(ExE* + By B))6;
—E'E; — B'B,

Evolution equations:
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Pb+Pb collision at /sy =2.76 TeV, b=7 fm
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Blue line: vacuum Red line: o = 4.5 MeV
Giirsoy, Kharzeev, Rajagopal - Phys. Rev. C 89, 054905 (2014)
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Au+Au @ /sy N = 200 AGeV, b=10 fm
o =5.8MeV, g9 = 55 GeV /fm?
Inghirami, Del Zanna, Beraudo, Haddadi Moghaddam, Becattini,
Bleicher - EPJC 76 n.12, 659 (2016)

Au-Au at /s, =200 GeV, Glauber-M.C_, t = 0.5fm
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Roy, Pu - Phys. Rev. C 92, 064902 (2015)
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Initial conditions for the B field as in:
Li, Sheng and Wang, Phys. Rev. C 94, 044903 (2016) - Tuchin, Phys. Rev. C 88 (2013)
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Initial BB fields from axial charges produce a charge density asymmetry w. respect to the reaction plane
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Inghirami, Mace, Hirono, Del Zanna, Kharzeev, Bleicher - arXiv:1908.07605
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@ Resistive-“chiral” MHD:
OE —V X B = Jowm +Jome = cE +o0aB
Del Zanna & Bucciantini, MNRAS, 479, 1 (2018)

@ Explicit electric charge evolution:
Denicol, Huang, Molnar, Monteiro, Niemi, Noronha, Rischke, Wang - Phys. Rev. D 98, 076009
(2018)

@ Explicit axial charge evolution:
OuJ* = —CaE,B", Jh=nau'+J4,

1 e H
Bl = —;[CAMAB“ + Tet ﬁuuaa(TB)]

Warning: only first order. Second order under development.
Hattori, Hirono, Yee, Yin - Phys. Rev. D 100, 065023 (2019)

@ Re-inclusion of viscosity
Del Zanna, Chandra, Inghirami, Rolando, Beraudo, De Pace, Pagliara, Drago, Becattini -
Eur.Phys.J. C73 (2013)

@ Reconsider initial conditions and final hadronic phase
Eskola, Niemi, Paatelainen - Phys. Rev. C 93, 024907 (2016)
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