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Unfolding the Mysterious Scroll of Novel Photoelectric Perovskite Step by Step

ZHAO Jinjin', ZHANG Wenhua®

(1. School of Chemistry and Materials Science, Hebei Normal University, Shijiazhuang 050024, China; 2. School of Materials
and Energy, Yunnan University, Kunming 650500, China)

Under the guidance of achieving the national dual carbon goal, novel perovskite has drawn great concern in
multiple fields. Various national policies related to the perovskite solar cell industry in China have been continually
released, providing strong support for the development of novel perovskite materials (e.g. halide perovskite) and
their photoelectric devices!'. Owing to the advantages of large optical absorption coefficient, tunable band gap,
strong photo-induced electron ability, long carrier diffusion distance, dual p/n type, high photoluminescence
quantum yield, narrow full width at half maximum, ferroelectricity, tunabilities of ion migration, and
dimensionality”®™, novel perovskites are promising in the fields of photoelectric conversion, electro-optical
conversion and photo-photo conversion (all-optical conversion)™™, especially for solar cells, luminescent displays,
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resistive transformers, memristors, ray detection, nanomedicine tracer etcl®.

Perovskite (PVK) is the mineral with crystal structure of ABXj3, discovered by German mineralogist Gustav Rose
in memory of Russian scientist Lev Perovski'®. Novel organic-inorganic hybrid perovskite materials were firstly
applied to solar cells as the photovoltaic conversion materials in 2009"”). Up to now, conversion efficiency of
certified single-junction perovskite solar cells has exceeded 25%, comparable to that of crystalline silicon solar cells
which have developed for nearly seven decades. Chinese scientists have not only made remarkable contributions to
the development of various perovskite applications including photovoltaics'*'", but also carried out in-depth and
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fruitful research in their mechanisms as ferroelectricity, ion migration erct'*"’)

. The study on novel perovskite
materials involves interdiscipline such as inorganic material, optoelectronics, organic synthesis, physical chemistry,
mechanics, and biomedicine. The collaboration of researchers from interdiscipline for material preparation, property
modulation, micro- and nano-fabrication, applications, and mechanisms is required to achieve more breakthroughs
in perovskites'' .

Research of halide perovskites is still full of unknowns, including material manufacturing, interfaces and devices,
applications for energy conversion, and deep mechanisms, which needs more researchers to dedicate in. Therefore,
the editorial board of Journal of Inorganic Materials invites Prof. Zhang Wenhua from Yunnan University and Prof.
Zhao Jinjin from Hebei Normal University as contribution editors to organize articles of Fudan University, Nanjing
University of Science and Technology, Lanzhou University, China Academy of Engineering Physics, Shanghai
Institute of Ceramics of Chinese Academy of Sciences efc., and publish a special issue on the topic of Novel
Perovskite Materials and Photoelectric Devices. This special issue is dedicated to presenting the latest research
progress in multiple domains in this field, involving key areas of synthesis and regulation of materials, design and
optimization of devices, and performance testing and applications, aiming to unfold a comprehensive and in-depth
scroll of novel photoelectric perovskite.
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