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Introduction

« Spin alignment for a vector meson is 00- - P+1,41 P+1,0 P+1,—-1

element py, of its normalized density matrix. Prs = Po,+1  Poo  Po,-1
P-1,+1 P-1,0 P-1,—-1

« Spin alignment is measured through polar angle distribution of decay products
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Holographic model

 The D’Hoker-Kraus solution (X = 0,F, = FR~B ):

o Soft wall model:
dSngz( —f(©dt? + h(Q)(dx? + dy?) + q(§)dz? +ffo

The action: S = Sbulk + Sbndy + Sf’
f(O=1-% + (4ln -+ 0(e*B*);

12

+2),

Sulk = Torgs — [ dSx=g(R — FMNFyy +

¢
h@) = 1- 555Gt [ dy + 0(e*BY);

Sbndy =%G5fd4x\/— (K————FHVF ( )) |€ Y

<
q(0) = 1+§e 5 fin ‘"yd + 0(e*BY);

1.62

4D physical
magnetic field

S = 22 [ ax [ dge=® y=gTr (1DX1? — mIXI2 = (72 + D))
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Two point correlation function

Maxwell action for a bulk gauge field A,,;(x*, {):

Sy = —f deQ(()FMNFMN-

Equation of motion:

Oy [Q(OFMN] = 0.

Taking radial gauge A; = 0 and Fourier transform

d*p v
A[,L(x) () — f (27.[)4. elpvx Av (p) ()1

Action expressed by boundary values:

5 = -2 2L Qg8  Au(—p, DAy (0, OIS
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Two point correlation function

» Action expressed by electric field

d* L ¢ , — —n. A, .
s=-2 (Zn})?‘l {ng? g5 g™ G E;(—p, 00:E;(p, ¢ )} |oh . TEj(£p,$) = =peAj(£p, O + pjAc(£p, {)

> Separating { dependence  +E;(+p,¢) = +(OEX(Ep) = £(0) (—peAX (D) + p;A2(Ep)).
» The action can be simplified as

d* $h
S = I Gy (ECCPHEE D)) HEs =

lj — — (_SUJ [l ij — qikg)
with G = (=Y +75), 8V = g%

2Q(Dg*

t

g*GleND)0 5 ()

. ) Px —p: O 0
» Two point Green function EP(+p) = iCl“Aﬂ(ip). c' = <py 0 —p, O >;
Dz 0 0 —DP¢

525
ip = - = . HY = ' H — ' _rHylsrv
Cap = SaT (ol Gy | ey BT = 2 IR ety = 2 g Ny [~ CEHECS]

[4] D.T. Son, A.O. Starinets, JHEP 09 (2002) 042 arXiv: hep-th/0205051.
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Two point correlation function

» Green function projected onto different polarization vectors
spin states: p € p-€
* / n (/1,}9)5(- y € +—p)
G () = m, (4, p) G (PIny (A, p), : m "t m(w +m)

€, 1is spin direction in vector field’s rest frame, which is normalized as:
€1 - €y = Oyu1, n*'n, (A4, @ny, (A, q) = 6.
» Spectral function for spin state 4,

pa(p) = —ImGy, (p).
> Dilepton pair production rate from contribution of J /3 resonance state with spin A:

N 284Q2 1 zmﬂ 4mﬂ
d4xd4 ( ) 3(27t)5p2 D2 D2

> Spin alignment for J /3 mesons with momentum p :

[5] Y. Burnier, M. Laine, M. Vepsalainen. JHEP 02 (2009)

dN
fd4xdw d4 d4 (,1 0) 008 arXiv: 0812.2105.
poo(ﬁ) — 5 , [6] C. Gale, J. I. Kapusta. Nucl.Phys.B 357 (1991) 65-89
1 4 utu~ [7]1 H.A. Weldon. Phys.Rev.D 42 (1990) 2384-2387
— d*xd*p [8] L. D. McLerran, T. Toimela. Phys.Rev.D 31 (1985) 545
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Result @ Spectral function
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Result @ Spectral function
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Result @ Effective mass

2023/7/18

Temperature dependence: eB=0GevV? ¢ =0 GeV
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Result @ Effective mass

Magnetic field dependence:
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Inverse magnetic catalysis (IMC) at lower temperature and magnetic catalysis (MC) at higher temperature.
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Result @ Spin alignment

Spin alignment as a function of T — 1.4  2(eB)° (3|
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Result @ Spin alignment

Spin alignment as a function of

Spin alignment as a function of
magnetic field eB : (g=0Gev) momentum q, : ( eB=0 GeV?)
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Summary

» Derive spectral functions for J /iy mesons in a magnetic field or with finite
momentum.

» Heights for spectral function peaks decrease for increasing T, eB, and g,
Indicating that dilepton production rates are suppressed.

» Study J /1 meson’s resonance mass and spin alignment as functions of T, 3B,
and q,.

» At high temperatures, 6 pg Induced by eB is positive, while 6 py, Induced by
q, 1S negative. At low temperatures, §py, ShOws a non-monotonic structure.

Thanks!
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