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Introduction

The study of strongly interacting matter in
presence of magnetic field has become very im-
portant topic of research over recent years.
In a non-central ultra relativistic heavy ion
collision, short lived magnetic fields having
strength eB ~ 15m2 can be created and sub-
sequently it can affect the evolution of the fire-
ball. The situation is similar to that of a mag-
netar where the magnetic field is as strong as
eB ~ 1 MeV?. Tt is expected that the pres-
ence of magnetic field may affect the spectral
prperties of charged hadrons. In Ref.[1], pion
mass and dispersion was shown to be sustan-
tially modified for eB # 0. In the current
work, we have calculated the self energy of p
meson with 77 loop in presence of weak mag-
netic field (eB ~ 0.1GeV?) using an effective
lagrangian. The spectral function of p me-
son is reasonably modifed due to the effect of
nonzero magnetic field.

Formalism

We take the well known phenomenological
effective lagragian for the pmm interaction as

»Cp'frﬂ' = gpﬂﬂpﬁ' (7? X 8#7?)
1 - . — —
+590mn (P X 7) - (B x 7), (1)

and calculate the 1-loop vacuum self energy of
p which is given by,

)oe = i [ Gz N Ar(p)Ar(E)
+ 20200 Ar(R) )
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FIG. 1: Feynman diagrams for the p self energy

where Ap(q) = (ﬁéﬂﬁ) is the pion vac-
uum propagator and the factors from vertices
are contained in N* = g2 (¢" — 2k")(q" —
2k”). In order to obtain the p self energy
with nonzero magnetic field, we replace the
charged pion propagators with the Schwinger
proper time propagator for a charged scaler
field [2][3],

o dS ; 2 2 tan(eBs) 2, .
D(q) =1 _ @5 is[af et EEF —ml tie]
@ /0 cos(eBs)
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where e is the charge of the particle, B is
the constant external magnetic field along
z-dirrection, q“r (¢°,0,0,¢%) and ¢/
(0,4',4?,0). In the weak field limit, we obtain
the self energies of the p° and p* respectively,

" = ("), + A¢"q” + Bg" + Cg'”
+ D(¢"qd7 +4"¢))
v 1 12
I = ("), + 5(Ad"q” + Bg" + Cglf

+ D(¢"q" +4"4})),

where, g" = diag(1,—1,—1,—1) and ¢/ =
diag(0,—1,—1,0). The coefficients A, B, C, D
are given by,

. 29577%(@3)2 /1 3
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B =3 162 [m2 ; dx(l —x)
1 m?+2¢% 2% — 2%¢?
2 (A * A? ]
_ 4 giﬂ'w(QB)Z ! (1 B x)g
=3 e /0 |
_ 18a(@P [ [0 020
3 16w A?

where, A = m2 — z(1 — 2)¢*® — ie. Having ob-

tained the self energy we calculate the spec-
tral functions for the p® and p* using the spin
averaged quantity IT = —%Hﬁ. The spectral
function is the imaginary part of the complete
propagator i.e.

al 3)

e
Q2 — m% —1II
Results

Now we present the numerical results of our
calculation. In this work, we have taken ¢'= 0.
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In fig (2), we have plotted the spectral func-

tions of p° and p* at different values of mag-

netic field. The effect of magnetic field is more

on the p° as compared to p*. This is expected
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FIG. 2: Spectral Function of p

from fig (1), where the p° self energy diagram
contains two charged particles in the internal
lines, as compared to that of p* which con-
tains only one charged particle. Moreover the
spectral functions are shifted towards small
values of ¢° and this is due to the negative
contribution from the real part of self energy.
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