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ABSTRACT

Photonic time crystals represent an emerging area in photonics in which the optical properties of a medium-
particularly the refractive index vary periodically in time rather than in space. This temporal periodicity leads to
unconventional behaviour in light propagation, energy exchange, and band structure, fundamentally distinct from
that observed in conventional spatial photonic crystals. This review article presents a comprehensive discussion
of the fundamental principles and physical interpretations of photonic time crystals, recent research advances,
experimental realization techniques, and their potential applications, with a particular focus on high-sensitivity
sensing.
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