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MOTIVATION AND SUMMARY

Lorentz Invariance Violation (LIV) effects arise in some Quantum Gravity (QG) models due to quantum space time fluctuations that may
exist at the Planck scale (~103° m, ~ 10'° GeV). A possible LIV signature could be spotted by searching for energy-dependent time delays in
the gamma-ray photons coming from distant and highly variable astrophysical sources. Blazars and Gamma-ray bursts (GRBs) have been
identified as the most promising sources for the search of these effects. As part of its scientific program, CTA will explore problems in
fundamental physics, including searching for LIV effects and setting constraints on the characteristic LIV energy scale. CTA observations of
flaring blazars would enable to look for spectral lags in the GeV-TeV range with high precision, in order to discriminate between possible
LIV effects and time delays produced by emission and acceleration mechanisms at the source. In this work, the results from a feasibility
study of the expected CTA potential to detect LIV and intrinsic time delays from blazars' flares are presented alongside the methodology,

modeling, and simulation tools used for this purpose.
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INTRINSIC AND LIV TIME DELAYS
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A searching strategy proposed to identify LIV signatures from Very High Energy (VHE) remote cosmic sources, such as
blazars, is to look for energy-dependent time delays on the arrival-time of photons at different energies [1]. Particularly, 751 751
flaring episodes from blazars have been analysed to check for LIV signatures in the VHE gamma-ray data from the - .
current generation of Imaging Atmospheric Cherenkov Telescopes (IACT) [2,3].
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SIMULATIONS: THE CTA-AGN-VAR PIPELINE

CTA-N Alpha configuration
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Table 1. Predicted peak time difference for the CTA configuration arrays between HE (1-5 TeV) and LE (0.03-0.1 TeV) band light curves. The color scale

indicates the significance of the delay:
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An injected LIV of 200 s/TeV compensates the effect of the intrinsic time delay.
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RN | C 24 oA %ﬁ characterize the regime of the delays (increasing or decreasing trend with energy at VHE).

3 Input: Temporal evolution of the SED 1E s A Mm@% < Comparing hysteresis between X-rays and y-rays could allow discriminating LIV from intrinsic delays:
during flare with and without an injected L Ot L L o opposite orientation in VHE would indicate the presence of non-intrinsic effects, possibly due to LIV.
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3 Output: Reconstructed light curves from  Fig 2. Simulated light curves in energy bands as possibly observed by CTA-N Alpha configuration From this analysis of a bright SSC flare, the CTA-N (CTA-S) Alpha configuration array seems sensitive to
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: flux detection (*50) are shown. intrinsic time delays at ~2o (>30) significance level. The Omega configuration will improve the significance of
_ | _ _ the measurements and seems to be required to open the possibility to search for LIV time delays. Furthermore,
3 Light curves are fitted using a Fast Rise simultaneous X-ray data would be needed to discriminate LIV from intrinsic time delays.
Exponential Decay (FRED) function. - "
< GTA-N Alpha configuration array seems to be sensitive at TeV Next steps:
energies to the effect of the injected LIV time delays. 3 Perform a full analysis to assess the systematic errors.
1 Check LIV time delays with quadratic dependency in energy.
3 Apply the corresponding LIV delay to a simulated photon list and use LIVelihood [12] to obtain a statistical
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