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Abstract

Metal halide perovskites (MHPs) have garnered significant attention in X-ray detection due to their strong X-ray
attenuation coefficients, high carrier mobility-lifetime (pt) product, exceptional detection efficiency for imaging
applications, and solution-processable scalability. These attributes position MHPs as promising candidates for next-
generation high-performance semiconductor materials for radiation monitoring. However, uncontrollable ion
migration within MHPs leads to inconsistent response and limited stability, posing significant challenges to their
implementation in imaging applications, particularly in 3D perovskite systems. This presentation will explore the
underlying mechanisms of ion migration contributing to nonlinear response behaviors and discuss the development
of advanced strategies to address this issue. Specifically, approaches such as heterojunction design, molecular
engineering, dimensional control, and composite material innovation will be highlighted, aiming to achieve high-
performance, stable direct-conversion X-ray detectors suitable for practical imaging applications.
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