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ABSTRACT

This study presents a systematic evaluation of transit-based validation metrics for TESS Objects of Interest (TOIs) using photometric light curve analysis. The primary objective is to assess the reliability of identifying true exoplanet candidates using only transit data, without relying

on resource intensive follow-up observations such as radial velocity measurements. Light curves obtained from the Transiting Exoplanet Survey Satellite (TESS) were processed using the Lightkurve package, with transit signals identified through the Box Least Squares algorithm.

A set of validation metrics was applied, including transit signal-to-noise ratio (SNR), odd—even transit depth comparison, secondary eclipse search, and transit shape diagnostics. Derived parameters were compared with values from the ExoFOP repository to evaluate consistency.

The methodology was benchmarked using known systems, including confirmed exoplanets and false positives, and further tested on a selected sample of TOls. Out of the analyzed candidates, several exhibited strong planetary characteristics such as symmetric U-shaped

transits, consistent depths, and absence of secondary eclipses, indicating high likelihood of being genuine planets. Conversely, a subset of candidates showed features typical of false positives, including V-shaped transits, depth variations, and short orbital periods. The results

demonstrate that transit-based diagnostics, when combined with careful visual inspection, are effective in distinguishing likely exoplanets from false positives. This work highlights the potential of photometric only validation as a practical approach for prioritizing candidates in large
L scale surveys, particularly in the context of the growing number of TOls and limited availability of follow-up resources.
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