A ER- G

Chinese Optics B

WA/ RITATRHER LR P BT R

A Wl E WDedE WOEAR sk HS% JusiHs sars

Twisted van der Waals materials for photonics

ZHENG lJia-lu, DAI Zhi-gao, HU Guang-wei, OU Qing-dong, ZHANG Jin-rui, GAN Xue-tao, QIU Cheng-wei, BAO Qiao-liang

FIHASL:

B, Wb, WGLE, OB AR, KRS, H S04, Jusith, SR, YarBte /R T RHERE St sh it e HE (D). P D27,
2021, 14(4): 812-822. doi: 10.37188/C0.2021-0023

ZHENG lJia-lu, DAI Zhi-gao, HU Guang-wei, OU Qing-dong, ZHANG Jin-rui, GAN Xue-tao, QIU Cheng-wei, BAO Qiao-liang.
Twisted van der Waals materials for photonics[J]. Chinese Optics, 2021, 14(4): 812-822. doi: 10.37188/C0.2021-0023

TEZR R View online: https://doi.org/10.37188/C0.2021-0023

L] RERGBR A HAN SO

Articles you may be interested in

BT T BRI [ RO A8 P A R RIS
Advances in new two—dimensional materials and its application in solid—state lasers

HE 2. 2018, 11(1): 18 hitps://doi.org/10.3788/C0.20181101.0018
T TR B OT KRR K B

Terahertz—wave devices based on plasmons in two—dimensional electron gas

HEDE2. 2017, 10(1): 51 https:/doi.org/10.3788/C0.20171001.0051
PHERE AR ERO L S Y AIF 5T i

Research progress of perovskite materials in the field of lasers

Y2, 2019, 12(5): 993  hittps://doi.org/10.3788/C0.20191205.0993
ISR IR B BRI 2t e

Recent research progress on optimal design of halide perovskite photovoltaic materials

H1EDEAE. 2019, 12(5): 964 https://doi.org/10.3788/C0.20191205.0964
A1 i i N F2 PR B AR RIS T A9 R

Spectroscopic ellipsometry and its applications in the study of thin film materials

H 2. 2019, 12(6): 1195 https://doi.org/10.3788/C0.20191206.1195
BT PR UG TN ARE AL FH E

Advances in application of materials of super—resolution imaging fluorescent probe

HRE Y. 2018, 11(3): 344 hitps://doi.org/10.3788/C0.20181103.0344


http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2021-0023
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20181101.0018
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20171001.0051
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191205.0993
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191205.0964
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191206.1195
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20181103.0344

CAVECIE P¥ thEDEA Vol. 14 No. 4
2021 4E7 H Chinese Optics Jul. 2021

WXERS 2095-1531(2021)04-0812-11

SERERNMHERAXEFNMRAER

HER, REE, FLE, WOE R, KiESR, HEH, R E, ff e
(LBEZEMAF HARFEIRZR, BE BL 710065;
2. EMEAE (RX) HE5HFFEK, #4b KX 430074;
BHmMHE LAY BFH5UHENIBRR, vk 117583;
4 ZMERFHRBEEIRER, £ T £ /KK 3800;
SHEAIVL A HEMFEHAFR, RE BL 710072;
6. FBEIAY MAMESR, ¥ 999077)

FEE: AL BT S AR AT A AR T B 6 BT Mk, W TR RUEE e, 2624 . 3k
LRAMERLN 35 SO AUBA A BN T SR S 2 R R A 0, AR, BEE AT MR AR R W AR R
LR AWIR A, Horhir 2388 AR AL TEOT IR R W IR /R o A8 SCERIR T I AR SR 5% MR IR Wb REHE
TR AR FE R, A5 A BRI VR 2 TP A B AR, B A 2 A R AR AR TP 0 B AR AT S S T A AL
(h-BN) 5 a-MoO; R R FRACIOTS . )5 JRERSE M 4y fa e /R Bk Bl b AL IOTAE 9ok RUEE T 6 595
AHELAR AR 4 i T T R A L R 77

x B O ARTE; AR SRR RATA; BT

FESES:0472+3 MHEIREE: A doi: 10.37188/C0.2021-0023

Twisted van der Waals materials for photonics

ZHENG Jia-Iu'", DAI Zhi-gao’, HU Guang-wei®, OU Qing-dong*, ZHANG Jin-rui',
GAN Xue-tao’, QIU Cheng-wei*", BAO Qiao-liang*®”
(1. School of Materials Science and Engineering, Xi'an Shiyou University, Xi'an 710065, China;
2. Faculty of Materials Science and Chemistry, China University of Geosciences, Wuhan 430074, China;
3. Department of Electrical and Computer Engineering, National University of
Singapore, Singapore 117583, Singapore;
4. Department of Materials Science and Engineering, Monash University, Melbourne 3800, Australia;
5. School of Physical Science and Technology, Northwestern Polytechnical University, Xi'an 710072, China;
6. Department of Applied Physics, The Hong Kong Polytechnic University, Hong Kong 999077, China)
* Corresponding author, E-mail: zhengjialu xsy@163.com; chengwei.qiu@nus.edu.sg;

qiaoliang.bao@gmail.com

Abstract: Polaritons are half-light, half-matter quasi-particles formed by the interaction of light and different
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polarons. They can be applied for light-control at sub-wavelength scales and have shown intriguing potential

for optical imaging, enhanced nonlinear optics and novel metamaterial design. Recent advances in the twis-

tronics of two-dimensional van der Waals materials have enabled a vast variety of extraordinary phenomena

associated with moire physics, which also inspired new direction for the research of polaritons. In this article,

we briefly review the rise of “twist-photonics”, including plasmon polaritons in twisted graphene system, ex-

citon polaritons in a twisted transition-metal dichalcogenide system and phonon polaritons in a twisted h-BN

and a-MoO; system. Twist van der Waals materials may offer new directions to manipulate light-matter in-

teractions at nanoscale.

Key words: twistronics; two-dimensional materials; van der Waals materials; polaritons
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Fig. 1 (a) Schematic of the IR nano-imaging of twisted bilayer graphene (TBG). Reproduced with permission. Copyright

2018, Science (New York, N.Y.); (b) (Left) Visualizing the nano-light photonic crystal formed by the soliton lattice.
(Right) Dark-field TEM image of a TBG sample. Reproduced with permission. Copyright 2018, Science (New York,

N.Y.); (¢) 3D representation of the electronic band structure of graphene/h-BN. Reproduced with permission. Copy-

right 2015, Nat Mater.
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Fig.2 (a) The moiré potential of the interlayer exciton transition. Reproduced with permission. Copyright 2019, Nature;

(b) Spatial map of the optical selection rules for K-valley excitons. Reproduced with permission. Copyright 2019,

Nature; (c) Schematic of an exciton trapped in a moiré potential site. Reproduced with permission. Copyright 2019,

Nature; (d) The polarization-dependent second harmonic generation signal measured on the monolayer WSe, and WS,.
Reproduced with permission. Copyright 2019, Nature; (e) Schematic of the MoSe,/WS, band structure; (f) The PL im-
age of MoSe,/WS,. Reproduced with permission. Copyright 2019, Nature.
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