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Inverse magnetic catalysis

CEP in T-eB plane

G. Endrodi, JHEP

1507(2015) 173
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Taylor expansion of the QCD pressure: ,
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No sign problem !

Nf=2+1 QCD, M_(eB = 0) ~ 220 MeV, with a~! ~ 1.7 GeV and HISQ action, fixed a approach (T = a~!/N)
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Peak locations shift to lower T in a
stronger magnetic field.
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Consistent with the reduction of Tpcin a
stronger magnetic field

Close to the critical end point in T-eB plane?
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Ne=2+1 QCD, M, (eB = 0) ~ 135 MeV, T, (eB = 0) ~ 157 MeV,with HISQ action
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X (eB, Tpc(eB)> R, like
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N¢=2+1 QCD, M (eB = 0) ~ 135 MeV, T, (eB =

) pC

0) ~ 157 MeV,with HISQ action

X (eB, Tpc(eB)> R, like

0 2 4 §) 8 eB/M?
3.0F XlB?(eB,Tpc(eB)) % xrifz
X7 (0, Tpe(0)) cc:r:t. est.
2.5+
2.0} E E I
()
et
15] $
g &
3 3
¥
IR e o

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 O0.16

eB [GeV?]
ﬁ

Central Collisions

Jun-Hong Liu (CCNU)

Peripheral collisions

Quark Matter 2022

b bl
X(O,Tpc(0)> observable

At eB ~ OM?: ~2-2.4



1.4

1.3

1.2

1.1

1.0

0.9

1.8

1.6

1.4

1.2

1.0

0.8

0 2 4 8 eB/M?

" x5(eB, Tyc(eB)) %xﬁ?z
Xg(Ovac(o)) k.

B cont. est.

BasEaaas o

BEEssisiiad

0.00 0.02 004 006 008 010 012 014 016
eB [GeV?]

X 2 4 8 eB/M;?

| XB5(eB, Tpc(eB)) ¥ N.=8

| cont. est.

g

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 O0.16

eB [GeV?]

Jun-Hong Liu (CCNU)

0 5 6 8 eB/M2
1.4 ' ' '

Xg(eB, Tpc(eB)) % xr=$2

i Q0, T, o
1.3 X3 (0, Tpc(0)) cont. est. At eB = 9M7%
1.2}
Ratio of )(S ~ 1.1

1.1} o,

Ratio of)(zQ ~1.07

1.0 ;!—i ¥ §% ffi ;3

0-%.00 0.02 004 006 008 010 012 014 016
eB [GeV?]

0 2 6 8 eB/M2

131 ' - —
x5 (eB, Tpc(eB)) % x ?2
Qs 0, T,-(0 =

1.2F X0 ToclO) cont. est.
1.1} Ratio of)(lBls ~1.2§5

0.9

BiEaEts s

I I Ratio of)(lQIS ~1.03

0.8

Quark Matter 2022

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16
eB [GeV?]



Lattice QCD Proxy of )(1 S/ )(2
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Lattice QCD
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Thank you for your attention!
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Backup
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B pointing to the z direction

. 2
_ ) exp [—zqa Bany] (nx =N, — 1) .
() = | No sign problem !
1 (otherwise)
Uy, (nx Ny, N, N T) = exp [zqaan ]
Landau gauge
G.S. Bali, F. Bruckmann, G. Endrodi, Z. Fodor, S.D. Katz,

u, (nx, ny, N, ”r) = U, (”x n,,n, n1> =1 S. Krieg et al., JHEP 02 (2012) 044.

Quantization of the magnetic field

, = 2/3e
Qu=—13c —dp g
q. = — 1/3e NN,
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N=2+1 QCD, M,(eB = 0) ~ 135 MeV, T, (eB = 0) ~ 157 MeV,with HISQ action
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m, = mphy , 1y = mlphy ,m_ ~ 135MeV

The N, is fixed t0 32,48; N, =N, =N, = N,
The N_is fixed to 8,12

T window: (144MeV,165MeV) around (0.97,.,1.1T,,)

C?

: 1
a is changed to get the targeted T , T = —
a

T

eB window: (0,1GeV?)
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Finding the peak location of y*

at each eB value
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