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(F=3L) 2D material based nanophotonic circuits and their applications
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National Taiwan University, Distinguished Professor, Chun-Wei CHEN

Rt GRIREABRS)
ARFEIIVHITU - RFEE R 3,800,000 M
ZEN VAR B TR 1,900,000 9
2 H B TR 1,900,000
S H TR - M
. SRR R A E U s E R (R EEEETe)
H A2 N % 16 4
FEFE S5 11 4

* ZhIIE VAN (B BI(D) ICRRENDBFHEZIRFEL TESW (BT TRBIERST2HbE D,
ETOHM TSI B EDOSIME R LR ET),

URIE - 52 N FEAR
HAFHE % [ A
1 FEEH ()
2L 1 ()
3 H 4 1(0)

* JRIE - AR (B B1Q3) ICRREND B FHEEHAFLL TUZS 0,
IRIE : ZRE B 2 L7 B AMIZINE S5 OAR T E K& OAH FE DA~ D PSR GE~ A%,
SN AHFERZIEFOR B ERE CE~ANER) . Iy WIS FEE TliE&R S AHE LN,



8. WFFEAZ DML » pl R

(DAFFEAZ AR 2L (41 ] 2008 U 7 FE 22 i oD H 1Y » FERE R T)

Through mutually trusted research collaboration and intensive online meetings, we have achieved a significant
amount of research results during the challenging COVID-19 period. This has led to the establishment of a robust
network among researchers from both The University of Tokyo and National Taiwan University, further
strengthening long-term collaboration for future joint projects. In this project, we have been designing new
nanofabrication methods for promising solution-processed QD materials and developing on-chip integrated

nanolasers and waveguides, surface-emitting laser arrays, and optoelectronic devices with outstanding performance.
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In this project, we demonstrated top-down fabricated large-scale nanophotonic devices by using solution-processed
perovskite QDs with an original self-healing lithographic patterning technique, which overcomes the well-known
issue of deterioration of perovskite QDs when exposed to the lithographic solvents and realizing the lithographic
patterning on-chip photonic devices. This method was compatible with the standard semiconductor fabrication and

greatly improved the quality of the photonic cavity and device performance.
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Despite the restrictions on visits during the COVID-19 pandemic, through remote meeting and trustful collaboration,
we published 9 journal papers and presented our works at 2 international conferences as invited talks. As Japan and

Taiwan eased border restrictions at post-pandemic period, we also began bilateral in-person visits and seminars.
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Solution-processed perovskite QDs have been intensively investigated and attracting much attention with superior

optical properties. However, these QD materials have not yet been able to fulfill practical photonic devices. This

research open a window for solution-processed QD materials for on-chip integrated nanophotonics devices, and we

believe it will find widespread applicability in optical computing, data communication, and biomedical science.

(O FHIFEHE R A~DERR CE FHFTEE R A~DO B, AR

This project has provided excellent opportunities for research collaboration among young researchers including
assistant professors, postdoctoral researchers, and doctoral students. As a result of the research achievements,
several researchers have been recruited to research institutions as faculty members or researchers. The project PI

has also been appointed as a permanent researcher.
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We have established a long-term collaboration channel for young researchers from both institutions in Japan and
Taiwan. Based on our experience and preliminary discussions, we are optimistic about the collaboration with more

outstanding groups and introducing Japanese researchers to join, thus facilitating highly interdisciplinary research.
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2. As aresult of the research achievements, Prof. Chun-Wei CHEN (fH T=[Ef[{{;#3") has been awarded as the
Fellow of School of Engineering, The University of Tokyo for FY2022.



