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The Crab Nebula has shown unexpected tlares in the GeV range detected by space ) §
telescopes. Although theoretical models predict that TeV flares should arise via inverse /
Compton scattering of the GeV electrons, ground-based Cherenkov telescopes have not VERITAS

yet observed these high-energy events. Atmospheric aerosols, which vary by location and
season, may affect the accuracy of these ground-based measurements, motivating a study
on how aerosol optical depth influences Crab Nebula observations.

Aerosol Optical Depth (AOD) measures the concentration of aerosols in a column of air

from the Earth’s surface to the top of the atmosphere, which may scatter/absorb gamma

rays in their path. We will focus on the AODs at 550nm wavelength. Understanding the 0w
correlation with varying aerosol levels may make us more sensitive to flares
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Atmospheric aerosols introduce systematic uncertainties that can reduce the sensitivity of ground-based gamma-ray telescopes to
transient events like Crab Nebula tlares. Incorporating real-time atmospheric corrections into the MC simulations for the instrument
response functions (IRF) of our telescopes can enhance measurement accuracy.

By combining data from different telescopes-across various time zones and weather conditions-we can better evaluate systematic
uncertainties over time and significantly improve our statistics.

Looking ahead, the upcoming Cherenkov Telescope Array (CTA), with enhanced sensitivity and full-sky coverage, together with
advanced atmospheric correction methods, promises better detection prospects for transient very-high-energy emissions.
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