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Solution-processed light-emitting diodes (LEDs) are attractive for applications in low-cost, large-area
lighting sources and displays. Organometal halide perovskites can be processed from solutions at low
temperatures to form crystalline direct-bandgap semiconductors with intriguing optoelectronic properties, such as
high photoluminescence yield, good charge mobility and excellent color purity. In this talk, I will present our
effort to boost the efficiency of perovskite LEDs to a high level which is comparable to organic LEDs.1-7 More
importantly, organic LEDs are difficult to maintain high efficiency at high current densities due to their excitonic
nature and low charge mobilities. Low temperature solution-processed perovskite LEDs demonstrate remarkably
high efficiency at high current densities, suggesting unique potential to achieve large size planar LEDs with high
efficiency at high brightness.
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Colloidal semiconductor nanostructures have attracted a great deal of attention because of their intrinsic
advantages over traditional epitaxy- based semiconductor heterostructures in luminescent device applications.
Particularly, colloidal semiconductor quantum dot LEDs have already been in the process of commercialization.
As a class of Nobel prize winning materials, colloidal semiconductor nanostructures, have been recognized to be
advantageous for semiconductor lasers for several decades. In this talk, the speaker will first present the
motivation and the current progress of microlasers made from colloidal semiconductor nanostructures. He will
then update the latest achievements made from his group, including WGM lasers, integrated microlasers and
topological lasers. The talk will conclude with summary and sharing future research prospective.
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SIBAUK 4O, IR A BRI 2 TR, SEBL T A LR AR R R I R A A A
e PRI AR R S A B S, HAR TR 6 b Ol i A 75 5K SEIL T S B = m R T
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ITO/4-nm-Al/5-nm-TAPC/Ag NPs 3: FE [, JE1% 5 H B ARSI 1 e Lm0 . s i i) RS 0 vy 055 75 A
FIVAZ: OLED il %5 (3)iId¥s DBR 4515 OLED HHLEEMK, & Bh AT ALH) Fabry-Perot fiftfis f H st
DBR &5 B MG A%, M5 T A RS SR E 5848 & OLED #34F, SiBl 721k OLED Mgttt
Jem AL F . EEFE OB, L UP 23X HA 8 nm 1S A .
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Long-range cascaded organic laser mediated by metal surface plasmon
Jinlong Zhu, Qing Liao*
Capital Normal University

Coupling organic exciton into metal surface plasmon are shown to provide effective long-range energy
transfer (ET) from donor materials to acceptor ones. Although some progresses have been made in linear region,
the photoemission with high ET efficiency in nonlinear region remains unexplored. In this work, we construct a
donor-silver film-acceptor sandwiched structure, in which two organic crystals possessing laser gain are
respectively selected as the donor and the acceptor, to achieve a long-range cascade laser. Steady-state
experiments confirm the cascade laser from the acceptor across a metal film of 60 nm thickness. The femtosecond
transient absorption spectroscopy measurements indicate the ultrafast ET process of approximately 1 ps supports
the lasing emission of the acceptor. Our finding providing a sight for effective long-range ET and open an avenue
to develop the novel cascade laser towards long-wavelength laser and on-chip integrated photonic devices.
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D43-27
HTRAE T B MNEL
i S

IR R

freth &= F-BiF (Colloidal Quantum Wells, CQWs) 1 A—Ffr X AR 4E 2 SARGOR AL RE, DRI AT 11
BRI R TR AR R TR A AT T, R S M RE TN O B I B R AR
AL GL & T 5, CQWSs fEAR S 7 APE . B A 75 2 ) N3 2 e 1 5 T R I H B R Bk i PE e . AR
REGNHT CQWs ML BT 5H %, B AR ILAE ORI 26 A R AR 34 S 3L 2R SO 1
REISEm . R, R IDE R T IRATEER T CdSe/CdZnS &5 CQW 1A & (1T K HHgo L 2e . LGS LL &
o P AR IO #5 J5 TH AT 7 R, R0 730 CQW [ ZH 25306 5 5 R s IR B R & . ARFFE R, CQWs
AONAREIE . B PRGN BT UE T AP RIERE, HoAB RO BRSO T8 F I R B IR AE T
1) 2 T 5%
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GaN 2 T e BB BT 7T
HEPE L st FIE Y Sark . phsh t. R L. SRR
1. EITRY¥
2. BRI RA:

F A EOCE LGN RS mi i BT (Q B AIMEIUAR R ARII AR R L% 32 %0 . sk
BT W' 2 AN B = B0, AR (GaND SRk DR JH: 5 w1 (1) B H s B RN v R G 03 o AR
PR A ARG T GaN FEMUE o' 88 16 5o ik 2, BLFE 1 s T R S0 8 (VCSEL) | [H] & BEAE :0(WGM)
OGBS e ZEME U O 8% I G 2 I SE L T UVCIUVA I EL L FLZE T SE B T 44 I B GaN 2 VCSELs;
FE InGaN  FEFE HROULI S BB BT A BT IUR R R L L% . 75 WGM BoL#s i1, il Q
BT 12000 1) GaN f O #s - SE I FVE NS o AL, B R OB g 68 2 AT R, AEIE
S NUMAE BN FH R AL 10 L .
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TCIRESE A AT RE R AR AT, I H SR 2 e A e 63 i o 5 mT A6 P ) R AR RS e e R B B
A HLin A DPAVBI il i kA -1 D g, A AR IR R ) AP Bk O A B EAT 2R
I ARG PR B SEEL T B SRR AL BOT RO B . PR TS AR A . I H SRl
i€ A i B8 i A1 B AL T O AE R R B R TT TR T B R S o B AR AL SO A 1 B LB RS & 10 4 & T
WALBOTEER 02 4SRRI TSR A 7R R G E, G E e, et S8, O A Tef
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D43-P01
Room— temperature continuous— wave pumped exciton polariton condensation in a perovskite
microcavity
Jiepeng Song, Kwok Kwan Tang, Qing Zhang*
School of Materials Science and Engineering, Peking University

Microcavity exciton polaritons (polaritons) as part- light part- matter quasiparticles garner considerable
attention for Bose- Einstein condensation at elevated temperatures. Recently, halide perovskites have emerged as
promising room- temperature polaritonic platforms because of their large exciton binding energies and superior
optical properties. However, currently, inducing room- temperature nonequilibrium polariton condensation in
perovskite microcavities requires optical pulsed excitations with high excitation densities. Here, we demonstrate
continuous- wave optically pumped polariton condensation with an exceptionally low threshold of ~0.53 W cm-2
and a narrow linewidth of ~0.5 meV. Polariton condensation is unambiguously demonstrated by characterizing the
nonlinear behavior and coherence properties. We also unveil the trapping potential landscape strategy to facilitate
polariton relaxation and accumulation. Our findings lay the foundation for the next- generation energy- efficient
polaritonic devices operating at room temperature.

D43-P02
Exciton polariton condensation from bound states in the continuum at room temperature
Jiepeng Song, Changhai Zhu, Qing Zhang*
Peking University

Exciton—polaritons (polaritons) resulting from the strong exciton—photon interaction stimulates the
development of novel low-threshold coherent light sources to circumvent the ever-increasing energy demands of
optical communications. Polaritons from bound states in the continuum (BICs) are promising for Bose—Einstein
condensation owing to their theoretically infinite quality factors, which provide prolonged lifetimes and benefit
the polariton accumulations. However, BIC polariton condensation remains limited to cryogenic temperatures
ascribed to the small exciton binding energies of conventional material platforms. Herein, we demonstrated
room-temperature BIC polariton condensation in perovskite photonic crystal lattices. BIC polariton condensation
was demonstrated at the vicinity of the saddle point of polariton dispersion that generates directional vortex beam
emission with long-range coherence. We also explore the peculiar switching effect among the miniaturized BIC
polariton modes through effective polariton—polariton scattering. Our work paves the way for the practical
implementation of BIC polariton condensates for integrated photonic and topological circuits.
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D43-P03
SMELEHINS GaN = VCSEL HERRIRTFHHRIFL
FWHE 1. HEFE L. 5KORT*L,2
L JITRFHR TR SHORER
2. BT RHER S GORALE S R Tt

GaN H:3 B [ R OGS (VCSEL) HI T HAARBUN BIME RS, SO, & T Sel =4k
MEZ SRR i, DARAERRI R, BOEIE E . & BOGAA MRS 7 I B RS /1, 052 3 A TR
Z[MRIE[1]. GaN #E VCSEL %t Rett CRUNBIME . RIEFRRERSE) 5RO B0 11 R 1 58 2 Y)AH
K2, 3] A THRABITHIRGIEE S, AR T =FAFERISMEL: 1) #4820 5 Last-quantum barrier
(LQB) #i#; 2) #iA41y electron blocking layer (EBL) £5#); LAK 3) i@ExfIELsM). FT LR =F
HPELER 53 4 T GaN HEOGIE VCSEL #Hth. siiesl R, Tl ss i VCSEL BRIE DI Z 5 KA
5.10 mW, HRE#IAA S EBL 4581 VCSEL, BIETIZ )y 2.51 mW, H/MURHTALH T LQB 451411
VCSEL, BIEIIZEN 1.47 mW. X =G EIRERT HEAT 2T A TR I, #3840 7> LQB DL #3417y EBL
REWS A BT PR DX BT BIBR B RE F7, AT SRAT L 368 45 Ay B AL P9 B R B e R AR 2 R
1. Yu, Hsin-chieh, et al. "Progress and prospects of GaN-based VCSEL from near UV to green
emission." Progress in Quantum Electronics 57 (2018): 1-19.
2.Wang, Ya-chao, et al. "Simulation of performance enhancement of GaN-based VCSELs by composition
gradient InGaN last-quantum barrier." Semiconductor Science and Technology 38.12 (2023): 125003.
3. Wang, Ya-Chao, et al. "Study of Ga-polar and N-polar GaN-based green VCSELs by Simulation." IEEE
Photonics Journal 16.1 (2024): 1-6.

D43-P04
FA% M InGaN/GaN 2 IEZ IR R 6 — &
BURFR HFAE>. Boalg
JE TR TR SRR B T 5 AR R R

IEAZ ARG HOARTE AT WO GIEAFE 1] 3D SBos [21A0 B2 2 AR [B155 S FH A B BRI 1. AWF T4
T —FhE M (20-21) InGaN/GaN - F: Al R A% B (MCLED), Hfg s [F] 7= A= 547 Al B 1 [10-1-4] 411
IEA ARG . dlId R A Si02/Ti02 73 A AT itk [ S 5 (DBR)FI Ag BiAE NI BE, TERL 1O iR, 22
T A REERIF L T R (~0.89) . JF il % 1 MCLED B4, £ fRfr IE A ik i) [F) A S 2 i vy 17
B Dh A X IUTARHERE 1 IESS ARG, JSEbRR HIFRHE 1B AT e .
1. H. Kaur and N. S. Grewal, “Ultra high-speed VLC system using polarization division multiplexed QPSK,
DSP, and matched filters,” Opt. Quant. Electron. 54(10), 636 (2022).
2. H. J. Cornelissen, H. J. B. Jagt, D. Broer, et al., “Efficient and cost-effective polarized-light backlights for
LCDs,” in Eighth International Conference on Solid State Lighting, (SPIE, 2008), 187-196.
3. M. Heger, J. F. Beek, K. Stenback, et al., “Darkfield orthogonal polarized spectral imaging for studying
endovascular laser-tissue interactions in vivo-a preliminary study,” Opt. Express 13(3), 702—715 (2005).

D43-P05
EiE R R IMERE RO AR E
FEH L. LK1, 48EA 10 M 1. 5kEF*2
1. BITR%FHE TR SH AR
2. MR R

IR A —E (RCLED) fIELRTE. REFITIAME. AT IESER . WA RN CAER RIH 25
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MEDCZI . MR Y897 B P FIAR B R R R IR T S5 0T A B AR R . SR 4E4 RCLED f#7E &1 it
5 DBR MELAA A WRUSCHFE AT HU 10 FE 7™ 55 5% (0] R, IR L 7E 1) 2628 Ah iy 1t B8 RCLED 7 T 75 50 JL 4 A4 A
TZHHTIRA . TEARTAES, FRATMHI4 T Wi DBR 45141484 RCLED, RIYGHKAE 376.7nm. 14 i% ]
FHZE TR IR, RO B E I A MU RO 1R, @i 51N iR AT
B TS IEAGE ), SRR IS R R IR R TS DR

A TAEFTH % RCLED FEAREEL 540 0.24 nm, SR iR (Q) ik 1570, 4tk Q fEn)
PURZI T KSR 1ITO BT 57 AL AT FEAS 7RISR AR, =i SO 3 (>99%) DBR FEAIS 1 HilfiiiE, 1k
NI CH RS 1 A R HURA0FE . R, I8 Tl 2285 B2 F iRt AR IR G &R PR 0 i 34
FHAL FHIR o X328 T P B H 25 A L5 ARV 70 AIND R B 11 LI BIR A 8 0 [1], 45 88 1R AT DAYE 8 i (1 74
SRR T (28 mA) SEIVEL S R Th 3% L (84.03 Wiem2) .
[1] Y. H. Chen, Y. Mei, H. Xu, R. B. Xu, L. Y. Ying, Z. W. Zheng, H. Long, and B. P. Zhang, IEEE Photon.
Technol. Lett., vol 33, pp. 19-22, 2021.

D43-P06
Improved Indium Incorporation in AlInN by Atmospheric—pressure MOCVD
Shaosheng Fan'?, Masao Ikeda®®, Baoping zhang ™, Yang Mei*, Zongliang Liu?, Ke Xu*?
1. Xiamen University
2. Jiangsu Institute of Advanced Semiconductors
3. Suzhou Institute of Nano-Tech and Nano-Bionics, Chinese Academy of Sciences (CAS)
4. Institute of Nanoscience and Applications, Southern University of Science and Technology

Lattice-matched AlInN to GaN has attracted significant attention for its potential applications in VCSELSs,
particularly as the material for distributed Bragg reflectors (DBRs) and multi-quantum well active regions. For
lattice-matched AIINN growth, the growth temperature must be kept low enough to ensure the desired indium
incorporation, which contradicts the higher growth temperature generally required to enhance the diffusion of
adatoms, leading to improved material quality. The significant enhancement of In incorporation efficiency under
atmospheric pressure offers an effective approach to overcoming the narrow growth temperature window.
However, the intensified parasitic reactions under atmospheric pressure pose a critical challenge to achieving high
crystalline quality. We addressed the parasitic reaction under atmospheric pressure by employing a high total gas
flow rate and an optimized three-inlet gas distribution. The results demonstrate that AlINN grown under
atmospheric pressure achieves significantly higher In incorporation efficiency compared to low-pressure growth,
enabling the lattice-matched growth temperature to increase to 875 °C. Furthermore, an activation energy of 1.12
eV vyielded by the Arrhenius plot, lower than the In—N bond energy (~2.0eV), suggests that the
temperature-induced indium composition in AlInN films under atmospheric pressure is governed by thermal
desorption, which differs from the thermal decomposition dominant under low-pressure conditions.

D43-P07
B RABoT R PUERE R 2B PR
SR ML A, WKE S uE R
1. EEGURBEAF G
2. AERURFAMRIRL A S TR R

e B A 2 DR LR ) 2 TR AR A S A AR R R I, R Dl s . 24Dt mi% 5 & E B A
LI RN TS J1 . W AL OT e S YRR ST RAERL 1, SRR S R AR PR
BRI, WABOTEESR RGeS A A e MR &, T A i HUE R B 1T v, JF HsRmaE
2k A HL e i o T BOm AR, v 4Ee A5 SACEAR O TR G . AR, ARG R T A
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FRERUN, ML N YERF IR S . R, R PUE RO AR RS MR L R, A B ERE MR A
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TEFE ] IR 2 K BOLRES
Al Brimbe . NEE . M. JKERT
TR TR A S BOR R

2 WO S ) Fr BB RGERE G T A AU — TG BOR, XHGIR AR SE N AT 2
o AR, SEBLE QM (104 A VRGO & Akl IS O A VA7 AR R PRl AW FUER I 17— Fhdk
TH.— InGaN SME T AR T 2RI %, EINTE Si(100) i ESLBL 1 2 i K Rt o e s FE A1 10 9
o AERKIPIRIARAE T, SEHL T GaN AR BOCAR AT, Hah K 11k 13138, B{HAEE ¥ E (L% 57.85
w/em?s WFFUAIL, InGaN &1 FHiEd & 1 PR ITEE 7o B o S AN R TS AR FIPE Y, B R ) 1
o AR Y RGO U S8 RO DL R, IFEA R 2 AF T SEELA R
i WA, SEBL TR SO A ST I ], R4S T 455-503 nm i LY 0 B TR OB S .
KW SRR R B R PR RERE S LR AR LRt 1T B Ig 1.

D43-P09
FEWOT I B SR A A RO B PR
SRET BT LSO, KT R
R R AR 7

EEAORAZS (BIC) A2 [ 1Rk, T DM E it A2k 58 (3L R, AT & 25 48 71
W IR EAR R . SR, SE4/ A ) BIC Z IR TR, LR R 1. AT
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