
Gravitational Physics and Astronomy 2022

Contribution ID: 42 Contribution code: GPA22-13 Type: not specified

Real Time Ultrasoft Scalars Self Energy at Next
to-leading order in Hot Scalar QED
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In a series of works, we have used the imaginary time formalism to study the infrared behavior of the gluon
and quark damping rates [1, 2, 3, 4, 5, 6, 7]. The results have indicated that there are difficulties in the infrared
sector. A similar observation has been done in the context of scalar electrodynamics [8]. To look further into
the infrared behavior, we propose to calculate the next-to-leading order dispersion relations for slow-moving
Scalars at high temperature scalar quantum electrodynamics (Scalar QED), using the real time formalism (RTF)
in physical representation. We derive the analytic expressions of hard thermal loop (HTL) contributions to
propagators and vertices to determine the expressions of the effective propagators and vertices in RTF that
contribute to the complete next-to leading order contribution of retarded scalars self-energy. The real part
and the opposite of the imaginary part of the retarded scalars self-energy are related to the next-to-leading
order contributions of energy and damping rate respectively.
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