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Abstract

Lorentz invariance - a foundational symmetry of Einstein’s theory of relativity - may be subtly
broken in certain quantum gravity scenarios, potentially leading to an energy-dependent
dispersion in the propagation of high-energy photons. This seminar will review the current
status of testing Lorentz Invariance Violation (LIV) through the observation of energy-
dependent time delays using Imaging Atmospheric Cherenkov Telescopes (IACTs). We will
outline the modelling framework used to test modifications to photon arrival times and its link
to a fundamental energy scale. We will describe the data analysis techniques employed to detect
short time shifts in gamma-ray emissions from various astrophysical sources. By examining
recent observational campaigns, we will discuss the constraints placed on LIV parameters and
detail the statistical methods used to assess the detection of time delays, along with the
challenges posed by systematic uncertainties. Finally, we will provide an outlook on future
prospects, highlighting the anticipated advancements in IACT sensitivity and analysis
methodologies that may push the boundaries of current LIV limits, thereby offering deeper
insights into possible quantum gravity effects.
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