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Special Issue on the 120th Anniversary of
Shandong University
Haohai Yu 1,2✉, Xiangang Xu1,3, Zhanggui Hu4, Jiyang Wang1,2 and Yicheng Wu4

This special issue is committed to celebrating the 120th
Anniversary of Shandong University (SDU) (15th Octo-
ber, 2021), as well as capturing the most fascinating
research works and reviews from all aspects of optics and
photonics, including but not limited to, optoelectronic
functional crystals, basic science, applied and engineering
research and applications. The guest editors are five active
researchers in these areas: Prof. Yicheng Wu and Prof.
Zhanggui Hu from Tianjin University of Technology,
Prof. Jiyang Wang, Prof. Xiangang Xu and Prof. Haohai
Yu from SDU.
SDU is a key comprehensive university with a long

history and continuously features creativity and dedica-
tion. It is one of the initiative universities of modern
Chinese higher education and has been selected for the
“Double First-class Initiative” Scheme. Its main body,
Shandong Imperial College (Shandong Da Xue Tang)
established in 1901, was the second national university in
China. Moreover, it was the first university to be estab-
lished and run in accordance with a chartered constitu-
tion. With the motto of “noble in spirit, endless in
knowledge” and the mission of “nurture talent for the
world and seek prosperity for the nation”, Shandong
University is dedicated to the well-being of Chinese
society and world development. Since the birth of the
university over the years, SDU has developed at a
breathtaking pace into a comprehensive research uni-
versity, exhibiting great strength in research and making
remarkable achievements over the years. In the fields of
optoelectronic functional materials and optics, the State
Key Laboratory of Crystal Materials of Shandong Uni-
versity is featured by the researches ranging from design

and growth to device fabrication of optoelectronic func-
tional crystals, and has supported the construction of
massive national major optical projects in a long term.
Meanwhile, a number of national and provincial awards
have been granted, including the first prize of National
Invention. To date, the State Key Laboratory of Crystal
Materials of Shandong University has made great con-
tributions to the development of national optoelectronic
functional materials and the advancement of optical
subjects. The discovery and development of a variety of
laser and nonlinear optical crystals are famous all over the
world, and the research on wide band gap semiconductor
crystal materials has been on the international leading
level. Furthermore, the proposed concept of optoelec-
tronic energy materials and developed new materials has
attracted extensive attention worldwide, the developed
waveguides and ultra-thin functional crystals have pro-
vided important optical materials for some burgeoning
research fields. This collection presents some exciting
achievements in optics and optoelectronic functional
crystals, contributed by SDU scholars and researchers in
related fields. The innovative reports include: (1) Devel-
opment of large-size optical crystals, their growth tech-
niques and optoelectronic devices1–3; (2) discovery and
preparation of new functional crystals and their char-
acterization4; (3) innovative approaches in the laser and
nonlinear optics5; (4) novel concepts and techniques in
material and optical science6.
Enlightened by LSA, this special collection would sti-

mulate more insightful perspectives in related fields and
promote further progress and breakthroughs in optics,
photonics, optoelectronic functional materials and
beyond.
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device are shown in Fig. 1. Under high temperature, ions in
MAPbI3 can be controlled by an external electric field for
directional movement. After being frozen at low tempera-
ture, these migrated ions are solidified and form ion gates
with specific electric field directions in MAPbI3, thereby
forming non-destructive and reversible electrostatic doping
in nearby two-dimensional materials. Based on this working
mechanism, the authors can perform controllable and
reversible doping in WSe2, achieving carrier inversion and
p-n junction reconfiguration in the identical device.
Photodiode applications are further explored based on

the programmed diode. Under 532-nm laser excitation
(15W/m2), the negatively poled photodiode delivered an
VOC of −0.78 V, and the identical photodiode showed a
VOC of +0.75 V after the positive lateral poling process.
The results demonstrate that the p-n junctions can be
reversibly programmed by the electrical poling process,
which makes up the shortcomings of traditional silicon-
based p-n junctions with fixed performances. Meanwhile,
the extracted EQE of 84.3% at 532 nm represents the
highest value achieved from lateral or sensitized 2D diode
at zero bias voltage14. By integrating tunable graphene
contacts, the photodiode performance can be further
enhanced to a VOC of 1.08 V and a maximum EQE of
91.3%. Such strong enhancement indicating that MAPbI3
perovskite can served as not only programmable ionic
dopants but also the excellent optical absorber and highly
efficient sensitization layer.
The unique design of MAPbI3/WSe2 device provides a

new idea to fabricate high-performance programmable
photodiodes. In addition, the combination of atomic thin
2D materials and ionic solids enables effective coupling
between electronic transport and ionic transport, which
may open up a new pathway for unconventional computing,

information storage systems, and programmable optoelec-
tronic devices.
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Fig. 1 Schematic view of MAPbI3/WSe2 device structure and working mechanism of the programmable perovskite sensitized WSe2 photodiode

Li and Pan Light: Science & Applications ���������(2023)�12:139� Page 2 of 2



954  | Light Sci Appl | 2023 | Vol 12 | Issue 6 LSA

Wang et al. Light: Science & Applications ���������(2023)�12:108� Official journal of the CIOMP 2047-7538
https://doi.org/10.1038/s41377-023-01147-w www.nature.com/lsa

L IGHT PEOPLE Open Ac ce s s

Light People: Academician Junhao Chu
Hui Wang1✉, Rongjun Zhang2 and Cun Yu1

Editorial
The industrial revolutions of steam power, electric power and digital power have been three key steps in the
development of science and technology. Now, the fourth industrial revolution has quietly begun, a revolution which
will combine the powers of modern technologies such as the Internet, industrial digitalization and virtual reality to
trigger a major change of science and technology, and sensor technology is of vital importance to this process.
A famous physicist specialized in infrared and semiconductors, our featured guest not only discovered the intrinsic
absorption spectra of the optical transition between narrow gap semiconductor mercury cadmium telluride bands,
but also developed the theory of the band structure of mercury cadmium telluride and the theory of optical transition,
put forward a series of expressions such as the gap width of mercury cadmium telluride bands, making outstanding
contributions.
Born into a scholarly family, he inherited a love for knowledge, especially physics and enjoyed all the challenges it
presented. In research, he believes that technological development should be guided by the laws of physics. As a
teacher, he asks his students to focus on the depth and breadth of learning. In life, he is famed for being easygoing,
modest, well-mannered and meticulous.
He is Academician Junhao Chu of the Shanghai Institute of Technical Physics (SITP), Chinese Academy of Sciences
(CAS). Please follow Light People and discover what challenges Prof. Chu had to overcome in the study of mercury
cadmium telluride.

Professor Junhao Chu, an infrared physicist and expert
in semiconductor physics and devices, is an academician
of CAS, a researcher of SITP, and Dean of the Institute of
Opto-Electronics at Fudan University. Prof. Chu grad-
uated from the Physics Department of Shanghai Normal
University in 1966. In 1981 and 1984, he received his
Master’s and Doctor’s degrees from SITP. From 1986 to
1988, he did research work on two-dimensional electronic
gas in semiconductors at the Physics Department of
Technical University of Munich, Germany, sponsored by
the Humboldt Foundation. 1993–2002, he was director of
the State Key Laboratory of Infrared Physics, SITP. He
was elected academician of CAS in 2005. Prof. Chu has
long been engaged in the research of infrared optoelec-
tronic materials and devices, and has conducted material
physics and device research on narrow gap semiconductor
mercury cadmium telluride (HgCdTe) and ferroelectric
thin films used for infrared detectors.
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