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Introduction
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Dilepton as a probe:
@ Dileptons are emitted during all the stages of the expanding fireball.

@ Provide unaltered information about their production channels.


https://web2.ph.utexas.edu/~coker2/index.files/littlebang.htm

Introduction Magnetic field produced in HIC

experiment. = k. Tuchin

Spectators

o Possibility to generate very strong magnetic field in non-central or asymmetric HIC

Participants

Before collision

Reaction

After collision
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Formalism: DPR from hadronic medium

Interaction Lagrangain:
Ling(2) = {jj(2) + T} (2) } A*(x)
with ]L(x) = ez/;(:c)'y#@/)(x) and Jﬁ(x) =Fymppu(x)

The dilepton production rate:
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Spectral Function

e Dyson-Schwinger equation to obtain p° propagator D" is
P uY B
D™ =Dy — (O)HQBD

where




Spectral function: Rho meson thermomagnetic self-energy

Interaction lagrangian for p° self-energy

Ling = —Yprm ((%py) : (8’“7T X 8”7r)

The one-loop thermomagnetic self-energy

y [ dk y
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where
N™(q,k) = Gur [a" KK + (a- F)2a"a” = *(a- k) (¢"K” + @)



Spectral function: Rho meson thermomagnetic self-energy

In thermomagnetic background, charged pion propagator is

Bk) = i 2(—1)le™ % L;(2a11,) lkz + 2min(k - w)d(kf —
=0
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Landau level dependent pion mass,

my = \/m2 (20 + 1)eB



Spectral function: Analytic structure p° self-energy at ¢, =0

Re(q")

Im(¢°)
i 4k eB) g T lgz| G & Ak eB)
Unitary-II Landau Unitary-I

Unitary-1: \/qg +4(m2 +eB) < ¢ < o0, and

Unitary-II: — oo < ¢° < —\/qz +4(m2 +eDB)

2
Landau cuts: |¢°] < §o = {/¢2 + (\/m,% +eB— \/er + 3eB )



Spectral function: Lorentz structure of self-energy

Finite Temperature and Non-zero Magnetic field

e Two independent four-vector b* (due to magnetic field) and u# (medium
four-velocity) along with ¢* and g"”. Set of 7 independent symmetric tensors:

9", q"q”, utu” B, g, g u” + g ut uk b+ b

e The Ward-Takahashi Identity ¢,II**(¢q) = 0 further reduce the number of
independent basis tensors to four.

@ The choice of orthogonal basis tensors is

uy q*q” aHaY bHpv uv _ pHrpY
PA_(gMV_T_u_” )7PB_
2 1 ~ Uy ~UT L Hy __ ata
Py = TZﬁQ(ub+ub),PL_ s
with b= b — Lhgr — i




Spectral function: Lorentz structure of self-energy

o Lorentz decomposition of the self-energy

" (T, B) = I PY” + NI g P + Mo PY + 11, P

e By solve Dyson-Schwinger equation, the complete thermomagnetic p°
propagator is
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Numerical Result: Spectral funtion, ¢, # 0
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Numerical Result: Spectral funtion, q; =
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Numerical Result: Dilepton production, g, # 0
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Numerical Result: Dilepton production, g; =0

*xdtq (fm™Gev
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Summary

e We have presented an analysis of dilepton production from magnetized hot hadronic
medium. The principal component is the in-medium thermomagnetic spectral
function of p°.

The spectral function has been obtained by solving Dyson Schwinger equation.

o The thermomagnetic p° self-energy is calculated in employing the RTF of TFT.

The analytic structure is investigated in the complex energy plane.

@ A non-trivial Landau cut has been found in the physical kinematic domain in
addition to the usual contribution coming from the Unitary cut.
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Spectral function: Rho meson thermomagnetic self-energy
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Spectral function: Rho meson thermomagnetic self-energy

v 4’k v
Nﬁl (Q7kH) = /(27_(_;_ Nﬂ (Q7kHakL)

Nr’fl”(q,k:”,kL) = 4(—1)”+le_a’“_aPLl(2ak)Ln(2ap)N“”

e For the case ¢; =0, [ will lie between (n — 1) to (n + 1) and
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Spectral function: Lorentz structure of self-energy

o Lorentz decomposition of the self-energy
O*(T, B) = Py + Py’ + e PE + 11 P;"
@ The form factors comes out to be

1_~[L - %Uuuunuya HA = (guuﬂuy - HL - HB)

e = @{uubyﬂw — (b- @)l }

M = & {bub 0 + CEETT, — 288u,b,117 |
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