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(2)Mesons: RPA resummation (quantum fluctuation)
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quark propagator under external magnetic field
---- Ritus propagator
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Mesons: RPA resummation ><
—===Z= ~ -+ + ;e il T e——
>= 4< X )X+ YO S

meson Dy (x.2) =2G8(x=2) + | d*y2GTLy(x.y)Dy(y.2).
propagator:
My (x,y) = iTr[5,S(x, y)TaS(y, x)]

Du(k) = [ d'xd'y Fi)Du(x3)Fily). F, 28517 Klein-
Gordon A FERfiR

Iy (k) = [ d*x d*y Fi(x)y (x,y) Fr(y)

spectral function

with the neutral meson vertex

(5o, M =g pay (@, 0) = =2ImDy, (w + i€, 0)
T g ?:’}‘5)\3, ﬂ,{ = T 2G
M isAg, M =13 o = —2Im :
L 115(X6 £ iA7)/V2, M = Ko, Ko 1 - QGHM({U + i€, ()

pole mass:

and charged meson vertex

C (iys(O i) /V2 M =t 1 — Gl (m,,,0) =0,
FM{B"%(M:‘Z%')\ES)/\/@}M—K:E' M( M )



> neutral mesons K, 7wy, 1,1



eB=0

finite eB
(Landau levels)
pole mass: <
1 — GHM(mM,O) = 0,

Spectral function of 7, @ eB

0, arXiv:2025.XXXXX:Li, Mao, PRD 108, 0540(

Zhou, Ma
100; . .
sl T=0,pu,=0,eB=0
60F
40t
20¢
ol (.
00 02 04 06 08 1.0 12 14
w(GeV)
Q0T
- | — Without IMC eB =20 m,* |
30l — With IMC T =0 1
E yq=0 ]
20} ]
10t i
0- ............ PREPU U { IR S A S M. i
00 02 04 06 08 10 12 1.4

w(GeV)

0.13+
0.12} u
T
0.11} _ -
with IMC e ]
01L—-—--- without IMC M_;
0 5 10 15 20 25 30
eB/m?
30 40 50 60 eB/M?2
1.0? : . —
0.95 |26 “‘?}
09 LQCD :0 '_9_‘5
0.85 | o J——
0.8 | B
0.75 2© ¢ B "
0.7 | ae v B oy _
0.65 fae T o, F g
- B A .
0.6 - S S
0 05 1 15 2 25 3 35
eB [GeVE]



eB=0
oo [ T-015Gev
80' Y [
chiral breaking
60+
&
40}
20+t
===
00 0.2 04 06 08 1.0 1.2 14
w(GeV)
0]
I T=0.2GeV
400;—
300! chiral restored
Q‘200§

100}

J

O_- L ! T
00 02 04 06 08 1.0 1.2 14

w(GeV)

Spectral function of 7, @ eB-T u=0

Zhou, Mao, arXiv:2025.X
Wang, Mao, PRD 96,

ﬁnlte eB (Landau levels) fiAE ERENE@Mott 53

40! T=0.15GeV |

30}

e | hiral breaking
< 20?

10}

b . N N
00 02 04 06 08 1.0 1.2 14
w(GeV)

80; ]..“:O.l2 Ge\} 1
o0 chiral restored
< 40}

20}

ol

00 02 04 06 08 1.0 1.2 1.4
w(GeV)

m (MeV)

700
600 |
500 ¢
400
300¢
200
100

0

700 £

600

500
400
300
200 F
100 F
.
1000 |
800
600
400 |

200

0

iy =Ty /27

eB=10m’ ]




600

Mass (MeV)

1000
800"

400+
200

1200

1000

Mass (MeV)

200

oL

PNJL

B=20m>

800"
600
400!

0 50

NJL

100 150 200 250 300
T (MeV)
eB=20m>

0

50

100 150 200 250 300
T (MeV)

Ty (MeV)

210"
200
10 s-chiral phase transition
170

160
150
140

@ K,,ny,n,7 mesons @ eB-T u=0

1200

140 ¢

1%2NJL
1385 Pt
137 - N -7
136
135 Lo
_NJL 6 8 101214161820
5 10 15 20
eB/szT

Mei.Xi1a.Mao. PRD 107. 074018 (2023). L1, Mao, arX1V 2511.14150

——
-
-
-
-
-
-
-
——— 1
-
-
-
p—
-
-

- PNJL  PNJL

220

S
N < 200

_Z 180

N CONJL__
u,d-chiral phase transition 0.7
5 10 15 20 5
eB/m%

PNJL

ERIBRIIT T IE

FHIMottFH 3T

NS

n:

B fi%

~H
5 m

E?



Zhou, Mao, arXiv:2025. XXX X

@ Spectral function of 7, @ eB- U T=0  Wang. Mao. PRD 96, 43400420
_eB=20m>_________ — LS lEEREDIE

35¢ ; ‘
! 600 Frozrozrmrrrere e
. 30F |Hg = 0.2 GeV U
finite eB 5! 0}
(Landau levels) & % chiral preaking Sk m,
15f 200}
10; 100 F 111y,
5t " s S s e
] 2 E— . i :
0 0 0 2 0 4 0 6 0 8 1 0 12 14 300 ::’:7:1:;:::::::::::::::f:::::::::::::: ma_-|_-r0_/2
w(GeV) % 600 ]
Z 400} 5
_____ eB=20mi____________ =, sl
301 4, =025Gey 2 eB=15n
[ q— = m ]
. R 25 g . 0f— L . S :kr
Pauli Blocking ! chiral\restored w000f o |
g 152 800F Me Mo tlal
: 600}
' 200} eB=20m? 1
0 x . . . . : ] My, . l . ]
0.0 02 04 06 08 1.0 1.2 14 % 100 200 300 400
PRI ETAYA' Hq MeV)



@ Ky, my, 1,7 mesons @ eB- i

Mei,Xia, Mao, PRD 107, 074018 (2023)
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@ charged pion and kaon@ eB-T =0
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@ charged pion and kaon@ eB-u  pole mass
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&) Inverse Magnetic Catalysis (IMC)
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@ Analytical efforts for IMC ---- Beyond mean field

(1) magnetic inhibition: feedback from neutral pion to quarks
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(3) weakening (eB dependence) of coupling between quarks
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(4) quark anomalous magnetic moment:
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(5) eB-dependent interaction between Polyakov loop and quarks
Fraga, PLB731, 154(2014); Ferreira, PRD89, 016002(2014); Mao, PRD110, 054002(2024).
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@ feeddown from pion G(eB)
NJL model beyond mean field
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(2)Mesons: RPA resummation (quantum fluctuation)
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