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Among the questions at the center of multimessenger astronomy is the nature of dark matter. Various methods for indirect detection of dark matter have
been employed, taking from phenomenological models that predict possible dark matter annihilation and decay channels into Standard Model particles.
In the case of dark matter decay, measurements of gamma-rays by Fermi-LAT were combined with IceCube neutrino data to obtain constraints of dark
matter mass and lifetime for various models and channels. However, tensions existing between these measurements suggest that gamma rays become
heavily suppressed below energies of around 50 TeV. A reason for this could be that properties of the traversed medium, which consists of extragalactic
background light (EBL), the cosmic microwave background (CMB), and the intergalactic magnetic field, significantly alter the final gamma-ray spectrum
that reaches telescopes on Earth. The existence of competing models for the EBL, moreover, complicates estimates of these dark matter constraints.
My research aims to address these questions and to improve measurement techniques in order to understand the impact that the EBL has on indirect
measurements of dark matter decay. I present my predictions for gamma-ray spectra undergoing attenuation by different EBL models, and I show how
optical depth varies across these models, as well as its dependence on injected energy and redshift.

Gamma rays originating from dark matter decay Below we show CMB and EBL optical depths, where we use the EBL model from [2]:
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where 7 is the optical depth for pair produc- We use GCascade |3| and CRPropa |4| to propagate photons and obtain final spectra for different
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