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Extension of direct modulation bandwidth of photonic-crystal lasers based on photon-photon resonance (1I)
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Fig. 1. (a) Schematic of a photonic-crystal laser with photon- Fig. 2. (a)(b) Calculated small-signal frequency responses of the designed
photon resonance. (b)(c) Schematic of band-edge frequency PCSELs with various Aa for (a) R = 170 cm™ and (b) R= 110 cm.
distribution and photon-density distribution of each mode. Normalized response of -3dB is shown with a dashed gray line.
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1. Introduction

In recent years PT obeying non-Hermitian optical
systems have gathered considerable research attention
due to their various advantageous features [1]. One can
realize PT symmetry in an optical structure if its
complex refractive index satisfies the condition
n*(—z) = n(z), which means that the real part of
refractive index symmetric while the imaginary part is
anti-symmetric. Recent studies show that PT
symmetric optical systems have potential applications
in invisibility, non-reciprocity, coherent perfect
absorber, exotic lasing, enhanced sensing,
unidirectional transparency, optical isolation, etc [2,3].

In this work, we investigate the generation of multiple
laser point (LP) and exceptional points (EP).

a > clL > bR
bL = &= ag

Fig.1. Schematic of layered gain (G) and loss (L) structure.
2. Theory

The system under investigation a layered structure of
materials with gain and loss as shown schematically in
fig. 1. To study the system, we have used scattering
matrix method, which is expressed as

A t g

s=[, 7l @
where t, 1z and r; are transmission, reflection to the
right and reflection to the left, respectively. The output
field by, relates with input fields a; z by scattering
matrix as; (b, b,)T = S(a,, az)T where superscript T
denotes transpose. The transmission and reflectance of
considered structures are calculated using transfer
matrix method (TMM) [4].

3. Results

Transmittance, reflectance and eigen values of PT
symmetric structure are plotted in Fig. 2. The refractive
indices of the media with gain and loss are ng =
3.53 —iqg and n; =3.53+iq respectively. The
thickness of each layer is assumed to be 50 nm. For
q = 2, we observed one LP and two EPs as shown in
Fig 2(a, b). Fig 1(c) shows absolute values of
eigenvalues which support the above result. Two EPs
appear at wavelengths 0.86um, and 1.425um.
Further, at 1.0um wavelength, transmission and
reflection simultaneously become greater than unity

which represent LP point. When we consider
sinusoidally varying imaginary part of the refractive
index with wavelength, multiple EPs are observed
while preserving LPs as shown in Fig. 2 (d, €). These
observations may have potential applications in
sensing, lasing and optical isolation.
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Fig. 2. (a) Transmittance, (b) reflectance from left and right
for gain/loss layers. (c) The absolute of eigen values for
constant loss and gain parameter, for modulated loss and
gain, (d) transmittance, (e) reflectance from left and right for
gain/loss layers.

4. Conclusion

We have reported the generation of multiple EPs in PT
symmetric structure without disturbing LPs.
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Real-time control of lasing mode state in multiple-electrode PCSEL under CW condition
based on CMA-ES and deep learning
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Introduction of in-plane temperature control mechanism for photonic-crystal surface-emitting lasers
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XTI
FRBIHNT F b=y RGO EDER
WX AR E(LTFE S LT, feh e
DHEILDINT A — X B EBICERHTHZ &
RBFERN LIS A2V EOfREL LT, 1
L7+ =y rfERIcBW TS TN D,
Bt e B 2 O CERLEZRIET H &V ) Fik
DRRBIHINT F F =y 7 fEE~D#E IR %
BF5[1,2]. AilElE TICHAIBERE K D OFk
BEHCBWTH#EIG L2 233], AL, bR
OYANT F b=y JREMERKICRT D
Z-bend FEIKIZ K} L TIT o 72D THET 5.

TRIE 8 A~ i 7= #E
AFFIZBNTHWD AR IV T 4+ b=
v 7 FEEEOBEA N AFig. 1@ICRT. hARr Y
HVT b=y 7 FEERIC BT D AN O
FRTA—=21%, EZALO—HORSL, B
AL D H L B IE = A LD HE L FE TOHEER,
BN D JHH O3> THREE N RIE S LD, 4lH
(T 1.55 um TEMES S K 512, MIEGERS
Z A — 4 (L, R)[nm]% Trivial#% & 1% (281, 231),
Topologicalt# it i%(284, 264), %730 nm& L,
ROBEIRIEFE DT A—H L L=, fRITIC
IEFig. 1(0)D L 512, bARa TNV RERICE
WCZIRITHI T 7o MRk 2 W 2. jlF 8o
76 X 6HLNL Al DFEIK I 35T, & HAL RIS 5
%RIZ, Trivial, Topological D & FEHEfE & LT
H A 53H TEAL S 7. 4 [aliX Topological i
ERSANME 25T E2BE L2720, 2
H O Trivial 238t/ ARl & 72 2 #h i I2 >V Tl
A2 EAL & T W Rw L iR
2D-FDTD(Finite difference time domain)i% % F >,
Hi (P o fric B i o &I x 3+ 5 M0
[Power| DI iE % & #1784 TIE1%02000[2] T1T - 7=
2D-FDTD A L o THRO TGRS H ) O XF i
Bz o7 —4%ty hE2HWT=a—T L
Xy NU—=I OFEEITo . ZOFEMET
& D Loss DK OB 1% Fig. 2(a), FEFERT
b5, =a—I Ny =TI LDTHIHT
fE|Power|yy & FDTD ¥5(2 X % H 71 E|Power|roro
L DOEFER A Fig. 2(b)12~ 7. FHEIFRE A
0.956 & 720, HEEITKET 5 H O T HIH HERE
LCWBZ EnmREnk. £z, 7—%&v b
DO Th b\ |Power|(=0.196) 2 x5 71 H
T2 B |POWer |target(=0.23) & 5% & L 7=, Z @ H FE A
WXL THEE L= a—F %Xy NT—2 &

T, EAROHE)S R ZE (LS EHE T
A—BEMERKRTHZLITED, |Power|target
TS A Lz, Z oEFHEEIC oW
T 2D-FDTD EIZ X DT 24T W ) F O R
ZiTolz b A, |Power|=0.211 & 720, JHEAHE
EED HREREZMEZ L. (Fig. 3)

BRE ARWFZELL, ISPS BHIFEE(22H01520), JST CREST (JPMICR18T4),
JST ASTEP (JPMJTR22RG), ARIM (JPMXP1223IT0011) DEENIZ L
1T,

B3EH

[1] R. Li, et al. Optical Materials Express 11 (7) 2122-2133. (2021).

[2] T. Asano & S. Noda, Nanophotonics, 8(12) 2243-2256. (2019).

[3] A, 55 70 [HIEFZFolTk %S, 17a-D215-7 (2023)
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Fig. 3 Mode distribution by FDTD method.
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Ge,SbyTes MBIRBVERT S & 53K RO D hILIRER O ERMZET

Experimental demonstration of photonic topological phase transition with selectively loaded Ge2Sb.Tes
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NRETANT F =7 A%, BIWEICBT 5 bR e o—0EEZ Y~ L2 CTh
%o R ARe P—0RHEIC mﬁiéi//%~°i i ~ DO G & AT T R O EE &
S - BRROEE 2855 [1-2), L PERDNK M AR v U—DFRELGIEIL, BEE S oSS
A7 LTz, LARTOFRFRIC b\f TENT 7 A(a ) &R () DO TR E e EfrEa v b
Z A N ERF ORI BT d 5 GesShaTes(GST) & v iz, MR~ ISR AIEEZE b AR m o v
M AR L[3]. AR, 2R LG 2 ZRICERT 2 2 & C, MEHEERRRIC L D530 R
fin % EERAOICHERR LTz, ZAUIMBHRIGRIC X 206 bR e U R & L CIWIOFEREE 72 D,
X1(a)iz &~z@%LtLfﬁ%bt%%fuywwﬁ%%mmwﬁx%fTo:@+@%
FTD/—H LEICB I 5EAE— R ThoHpE— FedE— K (K1(b) DJEFEED K/IBHRIC
roTikEEND[1-2], 51, GSTOREHFrEa T A b (An=2.86) [4IZ L > TpT— KDAIZ
Bz h5zon5 X5, KI@IIRTpE— REdE— ROELH 2 F T A MIHESE, GSTEER
FCEET L2 (MA(b) » SEMIEIE L 0 . #I120nm X 200nmD T3 KL ONEAE180nmERFE D /%
X DNIERELZ W%éhf“é:k&\ﬁ BOERENRIFTH D Z &2 Lz, KL)%, 7
— Vo NHEICL D, V7 A T7EE (@-GST) BLOT =—/ (¢-GST) D7+ h=v 7
v RERT, wa—F kmfﬁﬁ@#%ﬁ%ﬁ%@%#m%ém/DHE%TH<&5kw5@
BEFHT2Z LT, TRICBIT 2 EAE— ROBHEEO K/ NEEE, #&b%%fu/wwm%ﬂ
ERRETH D, M6, a-GST Tlitopologicalfll, c-GSTCldtrivialkH & [FE L. GSTOFERRIC
DNy RIERDN R S Ve E it T 7=, GSTZ )/ A — /L CHEffIz 2 ﬁ#é%&ﬁ\kﬁm
CANT F h= T AR LT, FETIL I — FRFROIEMEEE Ok 4 7057 BP0 H FTEE
HD, EE T, TH k i} % Cross section <2< /7 M5 JE R B oA iﬂ% D=
T NARERRE DR E TEEIICNLGET 5,

[ 2% 3¢k 1 [1] Wu, Long-Hua, and Xiao Hu, " Physical review letters 114.22 (2015) [2] Barik et al, Science 359, 666-668 (2018) [3] _E#,
it 25 66 [mlS AW E RS R HIES 11a-W631-1 (2019) [4] D. Tanaka et al, Optics express 20(9), 10283-10294 (2012) [#t#E] A<
WFFEE, BHEF s AiBh4 (20H05641) DIRBYO FIctT bz,

(@) SIS |5, DErequency

\] |Ed|2

Intensity Intensity

\

Low-
radiation Q

High- ’0
radiation Q

kx/k0 “ kx/k0
GST: amorphous <:> crystalline

PhC : topological topological trivial
transition

Fig.1 (a) A base Si PTI structure and |E,%/|Eqf? contrast in a unit cell. (b) H, distribution of the eigenmodes in the PTI. (c) SEM image of the
fabricated PTI. (d) Measured reflection spectra showing photonic band diagram. The left is the result for as-deposited (amorphous GST) and
the right shows the result after annealing (crystalline GST).
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BRI+ b=y 78R L—F—OBHRHED RCWA &I & 5 R (1)
Detailed analysis of emission properties of modulated PCSELs by RCWA method (II)
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ER7+ b=y 7L —V =3, 274 h= v ZHEEORE S (M R) (28T 2 KRiEfEIHE
MRERND EEHIT, 74 b=y 7RO ROMERKE IOLEFNCLY | ALED 2 IRILH A
~OHERE—LAHEZREE T 20272 B8R L —F—TH DH[1-3], &ETIE B 7+ b=v 7
AEERICR L, CERTEEAEATO I E AR L. UKD, K - & e — AR EENEN AEE
LD L BT RORE SEROLTIEEDO NN R TORIRDAREL 2D 2 & S OICARERE
WP 2 ATRECTHDH Z L2 RHLTWDH[4], 2D XD RER7 + b= 7ML —F—Dfifiric
BWT, f7ilEl, BROT v v BSOS % B 1D AT Z & A3 A[EEZ: RCWA {E&E A L, FEXTR
TRkE T RIIR D B % 5 W TN R 2 3RS EAT L 72 (5], ARl @ EEICS W TEE L 72
7 B N & (DBR) 238 L7258 O REIC W T, kD — BB KO- 7 " EK &
N LT G OFEMRRT - i 24T o 7o O THRET 5, sk

LICHE, T L L — P — g oW & R, £#H7 iyl
F b= 7 ERIE D T HICHI SN RIE, DBR TR S 28w
Nz, EFICHE SNt E TFHT 5, HOHEKIZEWT
WX, WEZe TR ESED ZENEE L2 DD, T4 b= ——
v 7 fEE S DBR OO p 77 v RBOREI #2{L 38T, (DBR)
T EBLS T, £, RO —TKFER 7+ b= ®L ZH 74 b=y 2 iaL —
> 7 fEdR(N > R A/B QBN Z (L& D25, C/D Ot 2K % — o,

T XOERIC L dlECR LT, R E R E LR

p-935YR
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Z, K2@icmd, 22T, REBFE LT, N PmABE

O C OIMREZ R LTS, RKEY, N R A & C o 00 o 0° E

T, BURBRENERE D p 7 7y REBORIIZ, 200m F2JE T 51 . '

DFNNEL TG ZERDND, Zhid, Sy FHA & C g0 :
OIIRWWEZEN, bbb ImBELHLZ LI T, N %H-’W%A S *
R A & C OBSIFEARLR Y | Ko, RESEFCEV M o) S0 ¢
S8 Bl CIZBW T, ERIBFOFLOTE S OB K 514 s

0 KL PARONMENZEB T 5 2 LICRET 5, 7, 9036 038 040 042 0.214.0.516 0.48 o.Tso

X 2(b)\ 2R HEAR TG (AR T DR E SOHREZLM)ITE
WTIE, BERED R R E 2D p 7T v FIEDIESIZIZLE A
EENIRUVERT N RTINS, 2T, mREHTOEREIC &
V. N2 R A, C ORI RAEN NS 70D Z LA T,
WO REORBST S R E SEFNTEES L 72DIT, IR
DALEITIEE WV EEZNR RN TH DL EEZDBILD, ZDX
IR KD L TR BERPH A~ D2 RIS SRR L S 0
TH, BEHITHEE AV Pz @R L, H—F— FTOEER
AIREIC 72 D EHIFF T X 5, FEMIZY HEE T 2,

[B&E] ADFTED—#i3. BFE (22H04915, 23K13679) @
SHEEZ T T,

[3CH#R] [1]S. Noda, et al., IEEE J. Sel. Topics Quantum Electron.
23, 4900107 (2017). [2] R. Sakata, S. Noda, et al, Nat.
Communications 11, 3487 (2020). [3] R. Sakata, S. Noda, et al.,
Applied Physics Letteers -Perspective- 122, 130503 (2023). [4] &
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p? 7 v FEEE(um)

FTOEFOXRISERIRIE 0.03a%
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B2. RCWAZEIC X 3. DBRIE A
DU FHE D fENTHE R . () —HEt&

T

(b) —HH&T-

K, BFHE, fth, 2022 FEFFEIGY) 25p-E303-7. [5] HH, BFH, fth, 2023 FEEIGH 16p-A501-13.
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ILI772bATSZRAVEARFILIA VERE - LERETF
An optical skyrmion crystal beam generator based on elephant couplers
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MR YO EICE T 24 DR —ERD 2EELRBER L AREINTE D, IEFETIE

FIRESRIC D R A RFIFCIRENFE R XN T WS, ATH 2 RDFRE b —RECRM 5N 2
FEB YA NICIEARREMEE R RONAF LI AV IETEHONE R o TV, FfEEIZFEIC
Y (b LIEESRZ PVEEO 3 Xtk X)) oZEfEEhcilXh T, T ETH
—DHAFN I IV [1,211MZ, BERELTIEEZAFN I A 2232 KTk TR AT A F
VI AR 3] DB IR T WS, ZOFTHRLAIX, R CAEZ SIE U 72 B % s i) il E
THZLIWED, HRAFAIAVERELERE-—RFE L THIEBTEZ 2 ZREELTWS [4].
Sla], MIREER R 2 RSB XL 7 7 > Y A 7T [5] B REHSHIGEITRE A2 TR . LT
FIFH U2 R LI 4 Uil — 2 ERET2EH - FHli L 720 TlRE T 5.

ER LR FIEEH—D A2 573 LTz 4 D Si0y H e iAAIARTER Si MHAREREIC XL D
MR XN5., 205 4 ROBREKIZZNZNBHEERIK L IZBFHES M2 S R T45°(3 LI
225°) FOMEDMEEE L TW3 (X 1(a). [AEEIC XD, SERE IR OB ¥ 13 45° 72107 F)
DR IEMRRIEERIL, TSR PERED X % 2 & TZDZERIRIES MR D
RHADHEEHEOR T Y (N—TRAFX N IFV) s 7o F RO DIETHREREIND. £, BEEK
BHERIDMAZED 7/4 L 122 5FFTIE, X8y« 70 FRAarDS5 bR HRHIELE 7255
% ?5 ETRAXIIF UFERDTER SN 5. HRFHEOIRE CrERETICHE 1550nm ©

—NEAS LIz 25, BHEFICTRFIROBESM (X 1(b) &, & FIR»OEEE R
%“ﬁ#ﬁﬂéﬂﬁxlﬂm FFEFD 4 HHED 55 2 RS DM 7 4 L2V 7L, D
EHIFTELN 2 THEEZENS 2 2 & THMHEZ RS 2 Z e TE, RED SNAHZE
WX 1(a) A R OREHRZ FHEICS 2 2 REHE D Iz TERh 208 —0.57, 1.0, 0.631 TH - 7=,

IS DAMHZEZRE L7 BUEGT B O RITBIH X W7 mYEH (K 1) & K < HEL, RER
HICHSWTETFIEIET 2 2 e 2 RITERME SN

Si waveguide (b)

Fig. 1. (a) Optical microscope image of the fabricated device. Red arrows indicate the orlentatlons of polarization upon TE-mode
incidence. (b) Observed lattice-like far-field intensity profile. (¢) Measured spatial polarization (Stokes parameters) texture at
the far field.

BEXMA: [1] A. M. Beckley et al., Opt. Express 18, 10777 (2010). [2] W. Lin et al., Phys. Rev. Res. 3, 023055 (2021). [3] S. Tsesses et al.,
Science 361, 993 (2018). [4] ¥k S1# fth, in 55 81 [ELHYIH AR FKZE A2 (2020), 10p-Z18-6. [5] T. Yoshida et al., IEEE Photonics
Technol. Lett. 32, 1319 (2020).
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Narrow-divergence and multi-dot emission based on
modulated PCSELSs with double lattice structure
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BR7+ b= 7L —V—13, 2R IE7 4 b=y 7RO REEIZBIT 28RS M8
DOREFEILRIEHEZFIH L DD, T RICKRE SOMEDOERME 5252 LT, E—AHHFOH]
L, xR — L RE = DT EFREE T 5, Filo B8Rk —F—Th D [1-3], Fxlx, Kb
— =D, ERLEH T, P —DENRVENEEZEBLT 57200, BT 4 b=y 7 i 0 EHK
THEEDOEANE LG L TV D [4-6), ARl ZRIFEREHR ATREZR LT 7 4+ b= v Z i L —F —~~|
THAR S A LIS, EAE 250pm DT SNA R B EEITERLL, ~04° LD BRVENR D A D HE—
T— FEEZEBR LIZOT, 5T 5,

112, ZAREHNER 7 + =y 7 L —VF—DaEREZ TR, 74 b=y /i s L
T, ZHEETHEE (K 1AK) ZEAL, BIRICTET D 4 DO RO SR 207 k&
ST D70, TEOKT EMMUTE T OZNZTIUCH LT, K& SEREIT- TS, HHE—20
FOV X, ~60° & L., 28 RzxfFRpICHf T2 L olc, Bz, £/, 7354 ADOEREATE
BUTERE 250pm & U EE AT & L C DBREIE ©EA L TN DI Z 1T > 72 [7]. X 2(2)I2,
ERL U725 34 A h | EBRIICE O NS v — 24 GERER) 287, RKFPOIEKRICRT LD
2, BN ML LT, BHFRAICITV ~04° (1/e2 2f8) Ao, £/, K1 FloRde—
LT T 7 AN (Log 7my b)) X0, TUAREROE—LBRTHY, A =712 LTy
77T RULEBEZE 3R Z E BB LT, ZORFORIEAS hL (K3) L0, B—0D
T— FTOIMERHELNTNDZ EBRHLMNE o7, FEITYS BHRET 5,

[B8E] AWF7ED—80%, BAFE (22H04915, 23K13679) D X4E4# %1 7=, [3C#R] [11S. Noda, et al.,
IEEE J. Sel. Topics Quantum Electronics 23, 4900107 (2017). [2] R. Sakata, S. Noda, et al, Nature
Communications 11, 3487 (2020). [3] R. Sakata, S. Noda, et al., Applied Physics Letteers -Perspective- 122,
130503 (2023). [4] A4, BFH, fth, 2022 AEHRZRIGY) 25p-E303-7. [5] 4K, BFH, fil, 2022 4EFKZIEW) 21p-
A101-2. [6] A FF, BFH, fih, 2023 4EFEZRIG 16p-A501-11. [7] HH, BFHE, fh, AISH.
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1 RET L—T 4 VTI2E T BEHRE BIC DRERHRA
Experimental observation of propagation of off-I' BIC in 1D grating structures
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FT )74 F=T AZBNT, 74 b T7A DO EIZHDICHLBEDLLTHEENICHALIAD LN DT
— Ri3 Bound states In the Continuum (BIC) & FEIZFV, & DR 72 K5~ BT KE JIHIISHFFEDM T 0
NTWAD[1,2], BIC IE, HEZEM DO T AIZAEL D at-T BIC &, %S TROWLEEICBWTAEL D
of -I' BIC @ 2 FEEHIZ KB TE . WIFIIZBWTH HHEZEMAOHE T v > RN E2IZH T 57
W, JFEICHERRKD Q EA H -, at-I' BIC (%, BIC #F2ELLRIN BT TIZE < OWMERIRH 25—
77, oft-I BIC I3 ZE M B 1 D MO AFFESTAEL, PRI NVRHEIZ L > THED
LT % (Topologically protected) Z & 28R 41, KERIEA ZHEH TV S[3], oftf TBICDH H—D
DOFFHEIT, JFRTRWEEICB W TRIAT 72012, AT T7THNEGIRT D E VI HTH D, Fox
. ZORMEEZ WD Z & T, FEDBE DN DI A TR T DT 4V FER A TR LT2[4],
BIC JAHEcTIE, HBEHRRDN 2 < SDiRhn 20z, oKLY b L0 EREHRET 5 2
EMAMHEIC2 S (Fig. 1(a)) s AR TIEL, BICZHD 1 RILITL—T 4 J/ERIL, ZD/N K
HEPR L OSREEIER ) S . SR BIC O EBRAVBIZ1T - 72 f B2 W TS T 5,

AW TIE, YV arhbid 1 Ry b—T 4 > 7% Si02 B2 L. PMMA % v
TH v v 7L, ANy RHER RS, E 1460 nm 173071 BIC DIF(EART, N2 FIE50MH
KEBR U, oo, BRAFEOHREARNTHZ LT, Fv—T7 4 7 OEMIG~DNAR
BOBMEZIT T2, TORER, BIENXEEZONDNOUMBN T L—T 4 VT InEOHELE LT
B SN2 (Fig. 1(b)), 7o, Z7b—T 4> 7 OKME (VU a R EDORE) (2B 5O
FREE DI RAKFMEZRIE L7 & 2 A, BIC JAEEICH W T, mWisE 8l S 7z (Fig. 1(c)), =
NiZ, BIC 3@V Q il RWREHES) ThH7-di, L0 EREEZEE2R< BB LIZZ & 2R
LTCW5, AIFEIE. ZNETHEVER SN TR0 il BIC O N EFEO BN L)

L7ebDTHY | (s BIC O¥F

(a) off-T" BIC frequency %~ No radiation 72D B 2 L BN EAFG X

N5, RBFGEIE, BEERRZe B &
(20HO05641, 21K14551) D& DO F
AT

[1]C. W. Hsu et al. Nat. Rev. Matter. 1,
16048 (2016). [2] C. W. Hsu et al
Nature 499, 188 (2013). [3] B. Zhen et

______

R ‘T el = .“ e .‘"‘ g 140 1450 1500 ..1‘5.5
Sl RS - al. PRL 113, 257401 (2014). [414%17
fit, 25 79 [B B A L Ptk T
Fig. 1(a) A waveguide using propagation of off-I" BIC. FITIEBE(2018).

(b) Scattered light images at the end of grating. (c) Scattered
light intensity as a function of wavelength.
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Topological optimization of diffraction grating in SLG beam scanner
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E-mail: hirotani-keisuke-fn@ynu.jp

Si 7Ab=vZfEEERE (PCW) 2R LA —J A/ MNeldi#E 1 (SLG) 13 — 2% @D A0
BEF A TAF YL CTED 1D, HxTINET, b FIERFREIHE O R ki kY, B2 ED
TE2Y. LinL, (b7 SLG DAR—F A MIBERITHR ng 23 15 LT THY, K0 Ezhee — L A% ¥
Y DIDITIE ng R OLME N DT, Fio, BT —L0O8 (¢) FIAAAVA X FWHM T 28 ~34°L0%0
KEL, TN RICEDAV AR TOREE L ATV, KPR ITZNSOkEL BIEL, BrlcZETH
(B SO JE O A FHEEL TUOZIRE 10 nm ORI EITHE - O MR IV il Y% 5l 7.

FTINETERBRICRN—RL722 PCW O M FLELAIZMFITEL >, EARRI7R/ SR T 25 ~ 30 LW E ng &
52 DG ST WICH—B/LVNO 4 [HOMLONRRE, 7 @I EILIZBHHE 7 O IRE TG A—2 L1
THEhRE{LAZTT 7. 22Tl Ansys/Lumerical @ 3 Rt/ N Rat5 300y 8 7156 s AL BRI 2 R L,
I(a) OREIEZEAST-. L TFIEFRBCIE AL BT 7 COBELIEEOLN T H THHIEL I ZE
IZEVAECDOT, BIHTHE T OBMER TR OO E OWFE N L0 @O R E T, it T DA —F A Mgtk
& B RE 1(0) ~ (d) (. B REERIE 90%0T< 12720, K ng DEED 95%IZIZ IR ED D,
FATEWMETHD. Flom ng THEET DL, RIS FE2SFIL2NEED 85%L L T L, F2jk
FARLEMEBII DN NEL Ao T,

[FERDFIEE FANT, BT —DA808 8¢ OIEIEIToTz. T2 CIEMEITH ISR L TRl Fefiis L
T, LB ERITRELE 50% Thd. fai{bik OiEZ X 2(a)ls, X5 8¢ %14 2(b) ~ (d) IR 7.
ZZCHEE RIS T OIRITERE e 57208, BUERREERNZE OB IIRITE T, Ko
A —F A MEHIRN O/ R R EHTE - THOIRS - E DO F BRI R k / (21 /a) = 0.05, 0.08, 0.11 (2% L
T, 8¢ ITZNFH FWHM T 28.2°,24.0°,20.20L 727, SHICH AR —T DIREAEZE —2D 20%ETHET
MUE, B TOFRPHT20LL FETDIEETED. ZNBITE — AU A—M A R ICRER T LSS,

A FETIE LA FEBRFEVE N BT =L —  FERE AT & PH IS (NEDO) DZFEHEH (INPN14004),

72BHONT B ARSEATR B B AR F0 A Bh & BRI JE (A) (22H00299) LU TITONIZb D THSD.
Z2ECER 1) H. Tto et al., Optica 7, 47 (2020). 2) T. Baba et al., IEEE J. Sel. Top. Quantum Electron. 28, 8300208

(2022). 3) S. Suyama et al., Opt. Express 31, 22170 (2023). 4) D. Vercruysse et al., IEEE J. Sel. Top. Quantum
Electron. 26, 8301706 (2019). 5) K. Hirotani et al., Opt. Lett. 46, 4422 (2021).

(b) 0.264 - (OFH ; @ 1.0
0262 P! s04 - 0.8 /\
0260 1 01 £ 0.6
< ! <301 2
802584 w4 / §0~4 . % K89.2 %
E 1 -
0.256 : 101 202
0.254 . r 04— 00—
035 040 045 0.50 1530 1550 1570 1540 1550 1560
k [27/a] Wavelength [nm] Wavelength [nm]

1 & ne TO_EFHEREZFHDOLNRa Y IVEE L. (a) b S ziEE. (b) 74 b=y 73R, (¢) ne
2RIV, (d) R,

@y HEPRO oK Pl g © 1o ©1.0 @ 10
ﬂ DI ) 081 08 08

D) ¢ o O A\ C 3 3 FWHM [ 3 FWHM

Py HNO  OMTNPHC =°] Soey [ | 0| Soe [ =200
> WO OIRNDIZ ¢ 70 2041 o4
)Eg ? ‘jo o%’\ D %éc =02 Eo024 Z02]

D D
: @‘5 O OXHONGAC Ty " o m e
D[] O[] O[]

2 B MEA 0%/ NS T B R L RGEI. (a) ol LS. (b) ~ (d) B — A0 557,
[EIH7 4 T CHIOIRS A S R OB K(2n/a) = (b) 0.05. (c) 0.08. (d) 0.1,
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FOoFvTAFY Sy TARITIAEARBEHE
KHITL—T1 2T NTIICET %5
Study on a lateral-projection focusing grating coupler for on-chip ion trapping
RASTEME |, RAHKE
OMNEL, AHARE2, RAEE!
KIS, Univ. Tokyo', College Arts Sci., Univ. Tokyo?
OW. Lin!, D. Ishii?, A. Osada'

Email: lin-w@g.ecc.u-tokyo.ac.jp

AR & TR X N BRI X N A 4 Y IZEBEN R B TRD 1 DIz o, ARIEZET
AV 2—K/TI 2L —REEETLOORNREMEBINS. A4 > OfENIEEECH]
HXNEBEEEDOL —F —EERAT 208N H D, ZBEEEREFHAT 2RO FIETIEKR
BB LS ZEMICHRENET 5. FFEL WIRT 2N BB FRECIER A AV Iy T
PHET XN TED, IR ETRENFIEXIN TV [1,2]. Zh s OB TIXERERIED 5
AFNHEIRI T2 LTI L —T 45 7 h 77 B Z2FHLTWED, BEOBEIMED
N EEL, HERBI LIS EBORT OB —DA 4 R T 2 Z e ERE N
. L2L, BFRIBIAACKEZER T 2@8EDO 7L —7 4 ¥ TR FTIIREERNRDO A 4 oA
RTEAF 2720, REOREEMZ OO 4 VIAFCZBOETREET 2 Z L IXEH TER
V. SEFRAIGERFFOBHEL D XL, BIENRDA F AR FORFHAZAT 2 BED
W, B ESKEERYT - BT EZ L —T 4 VO H T IEEERE LD THRE T 5.

MEEEIX LR 2um BEOA 7 X7 7 v RIZHEDAENEA 100nm, E20um OZEL> Y a >
(SiN) B 2 FIC L TW b, B FICIEEE 100nm, 1850 nm OENEBALI T TED, &%
BIEZ N2 NEE TE € — FOAGHIHN U TREE Q2RI B THAAHE ST % X 5 WWERSPHEFR L O
MR XN TS (X 1(a). BEARMZREEH e LTSIt 4 4 > D S-D BBIHE (674nm) 128
WTC, ZL—7 4 Y7 DOBIAMED SHE - B BICB X Z 50um O EICEET 2 MEE R L
72 (X 1(b)). FIRFTTIZHEDARED 1504, RTFOREIWEBIZ50um EETH 5. HEHEEIN
U CHRARITEIBE RIS X 2 BRIGIT 2 1T o722 25, L —TF 4 ¥ ZHHEFETIZR T D2
& RXIE S 2B S DM E RS (K 1(c) £) —77, & 50 um H S TLEE 50 um D& TEIGAH
L RTEL (K1) ), HWED I L —T 4 Y IR/ TOMATANHE - 832 Z e B TE -
Y HIFHRTFORME - IR S D THE L.

(b) 4 60 |lz|(ailh)
40
2 20
0
20 0 20 40 60 -20 0 20 40 60
222X x (um) 0

Fig. 1. (a) Schematic of the studied device structure. (b) Grating structure designed to diffracts and focus light at (z,y, z) =
(50,0, 50) pm. (c) Computed electric field profiles at (left) 5 um and (right) 50 um above the grating surface. The red solid and
dashed lines respectively depict the waveguide and grating regions.

BEIHEK: [1] K. K. Mehta et al., Nature 586, 533 (2020). [2] R. J. Niffenegger et al., Nature 586, 538 (2020). [3] K. K. Mehta and R. J. Ram,

Sci. Reports 7, 2019 (2017).
SEE AR IST A—> > ay MRIIERBREEL— > ay FHIE 6 JPMIMS2063-5-2) ONED D L FR TSN,
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E7LUVBEF/NAL—T7+ by OB ROBUERNT

Numerical analysis of moiré superlattice valley photonic crystals

BEET ', EXEMHMH? CM)BHEH |, 6. L, SFXH?, KARK'
'Keio Univ., 2RCAST, the Univ. of Tokyo, °Y. Ishii', G. Lu?, S. Iwamoto?, and Y. Ota'

E-mail: rinkobu@keio.jp

BUHIZ 7T 72 R0BBEES A Va4 R(IMDC): EDRBIRWEIL, A A MNEEIZ
FOET VKT ERMT 52T, BNy MEENER S, IiE2pEngili+ s, [k
DNFTF e LTRIHF2RITT + b=y 7 #E5aPhC)ZHH LR T, FFEDY A A b
A TIRVOLRENSAEL D112 & Z2FM L i REE L —%— RINEESATWD, —H,
TMDC %4 L7238 L —PhC IZ X 5 A A F R TIL, HiJE PhC 28 KK )RIZBWT AV R¥y v 7
ERTZEICERLT, V7772 B LTERLY IRV T A — 2 FHH CRRENIIFRFCTX 5,
AMFFETIE, /S L —PhC & R\ 7=E 7 LBk 723 L —PhC 12%F L CEUB B 21T - 7=, T DFE R,
77w MV RO E ZIUTEI LRIENEE D 2 L 2R L7z THET 5,

MR Pt 2E 7 VBT —PhC (MVPhC) % Fig. 1(a)l2/~d, A& Tk, Hg 2 T 7AIC
B TEXL 600 nm DATTHE T2 5722 2 DD =/ L —PhC Z A EZO TS THEL TV D,
AMFFETIE, Z Ok L CARERIEICE D 2 RILBERA L I 2 b—1 3 VEITWV, 74 B
=y 7N REFHE LT (Fig. 1(b)). 7 VBT OERIZE LT, SO/ L — 0 0NER L
TeXy RHEENAE L D 2 LR T 5, FFIC 208THz Hif21Z 1% Brillouin ' — > 22 - CTIE
WAEHMEDO @SOS RER)BTER S, T — RoF4i(Fig. 1e))IZB W T AA A R ~DFRVIESR
TEEETHZERMRINT, SIS BERET D,

ZZ CHR [1]H. Tang, et al. Light Sci. Appl. 10, 157 (2021). [2]X.R. Mao, et al. Nat. Nanotechnol. 16,1099 (2021).
BEE  AWFZTIL IST AIFAOWFSE SR F3 JPMIFR213F 36 KX OFHIFE: 22H01994, 22H00298 12 L V) 4T

SNz,

b - - -(C ;

(b),,, Twisted Valley PhC @ 6 = 6.01° (C) gy T 1
............ N
215"UIEI:=::|00|;:::-EII" .
T 210
= SR (R ) N _
I L L T A S =
B : : -
© 205 3 o : =
=] : . Ut . : 3 45 206/9THz =
) oo ol ¥ 3
g o -
) s 3||uui':'3:'l
S200 iz i
[ '
195
3: o3
19 =- .=
P Ki My K Frm 0

Figure.1 (a) Schematic of a MVPhC and its first Brillouin zone. (b) Photonic bandstructure of the MVPhC at 8 =
6.01°. (c) TE mode profile of a flatband mode near My,, showing the localization near AA regions.
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ERI7A v oBRL—F—DEE—I A - F/ULABEDIRE
Investigation on high-peak power short-pulse operation of modulated PCSELSs
FHE— ABES, FEat, FAEF, HPEE, De Zoysa Menaka, TFHE (FRKERI)
R. Sakata, K. Ishizaki, T. Inoue, R. Morita, S. Tanaka, M. De Zoysa, S. Noda (Kyoto Univ.)
E-mail: sakata@qoe.kuee.kyoto-u.ac.jp, snoda@kuee.kyoto-u.ac.jp

T4 h=v R L= =X 2T 4 b=y 7 RERORRS THE, M AS) 2B 5K
AR R 2 OO ER L —F —TH D1, ZhET, MATEET S 7+ b=
v IR L= =BT, BT ROMESCRKE SZERLIZER 7+ b=y 7R OE N X
D, LR O 2 WILHH~DY v MEOEH OB RE B — A DO HERZ A — A D RIFEH &
EEDOE—LRE = OHHED ke 72— Ll 2 B2 Z L ITE L T&E[1-3], £/,
ZDX DRI T 4 b=y Z L — T —IlZBW T, B — NEIEEHERF L D% IR
AR ZIER LT 72DIs, @KRE— Ra il fl a7 Bk A E O AIZ DWW T OB RG &
179 & & HIZ[4]. B 250um OFT NA RZBITHEE—LWE «- H—F— NEIEEZSGET 52 &
WZHEIILTWD[S], A, ZOL )72 "B TER 7+ b=y 7ML —F —Z2 A7 EEA
it (A7) CORBRRREOHEKITIT T, B 250um DT A A BT Hme— 27 ), B
7LV A(<100ps) EHEIC DWW CTHERIIICHR L 720 TG4 5,

M1z, ML —EE AR 7+ b=y 7L —VF— X % r4, 2 2Tk, Z2M
AN AR R 2 AT 5 Z L2k D Q AA v F U VJEHE6IICEH L, #EOHRF 21772,
F9, RN IS bR T D K DT, Lo FORRICE AL+ b=y s
fhrn[4,5]2 B A L, mAEPTIREZF D=, £z, alfafnlaEkiE, BRI LRV 1R Re £
ZHHI Lo, BAKTH—ICRIESE L7202, T-X FhEd x HE)ZERREICEE L=,
—fFl& LT, HRAEE54 OBAIZOWT, IE 6.6um, JEH 44um O A IR I AR &2 EA L |
3 WoThE AT PR CREAT L7\ IEIS A RrE 2, X2 1R d, RKE D, HAER2A IZBWT, E
— 7 HJ1~6W, 7LV AHE~25ps D Al VARG Hivle, £70, 2 ORFORGLEHE O FH RS
£ (X2 L0, 1/21ET 04 LIFOBRPERMGENE—ARNE 6N, KFEICBWTIX, T
J RRED SOV AERZEANL T, BEIVSVABIORID 1 7V AORZEZRY 42 & T, {ER
DEAI VT TRBEASNVAEZELSEDLZENAETH LD, EAEBREMA S, L ViEiR
HEDOFHA~DICHIZH IR 5 EHfF SN 5, FEMITY HRET 5,

[BEE] AF7eo—ii%, B (22H04915, 23K13679) DX 4EA%%1F7-, [3CER] [1]S.Noda,
etal.,IEEE J. Sel. Topics Quantum Electron. 23,4900107 (2017). [2] R. Sakata, S. Noda, et al., Nat. Commun.
11, 3487 (2020). [3] R. Sakata, S. Noda, et al., Appl. Phys. Lett., 122, 130503 (2023) [4] 454, BFH, f,
2022 FEZICY) 25p-E303-7. [5] Ak, BFH, M, AISW). [6] R. Morita, S. Noda, et al., Nat. Photon. 15,

311 (2021).
Wt/ sz —

SR J—

, 1=2A |
6l i
TOBF I T
s s g T e |
? 8 2k -
y i o
L.x IR B (FTRSAIORAD) 1 2 3 4 35 |

Time (ns)
R1. 3L B TAERT b=y L —  RI2. ST A IR O R AT I o TR
P — DA, BHEE () ICBWT, HROfE VKRR 1 () L Eire (4) . 2AICE
tol 1 AT A AR N BRI A A TR RS IR A W TV ANE~25ps, B — 2 1 ~6W D H Jil S L X
FT, Fo TAM= Ok ) BT, oo BIERELN, T, EREGEILRKEIY, 0.4°
B35 Ay=0.5aD N B NTAE F-ZAH L Td, LI FOE — AEROAREST,
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SLG E—LRFr LM k Y0y YL TUVTERWEITIVEAL Si THR=HR
JEMHIEE FMCW LiDAR (1) - Fi5EtDEREIL
Realtime Si photonics nonmechanical FMCW LiDAR with SLG beam scanner and
interpolation k-clock sampling (II) --- Integration of interferometer
BMEXBRET, CLUBRE, EEEIE, kB, [HRE
Yokohama Nat’l Univ., °S. Yamazaki, T. Tamanuki, M. Kamata, T. Baba
E-mail: yamazaki-shumpei-xw@ynu.ac.jp

IR ETEWEEENRHIND Si 74 =7
2 AL — 22Xy S 2B LA T
LiDAR 2BAFESNTWD[1]. Hx 1x 7+ b= ik
Ea DD AR —T A MEl#T#& 1~ (SLG) A% v ) [2]&
FMCW LiDAR F v 7 [31& % Li=. ZZClIJEd
BT MSEL2 D, ZETIE SSB Ziisas 1
WTINEAER L TELD, KB5S
2%, —F, L—FEEEFR LT 7 AT WG
D k 7y 7 \ZE DI IE T TV T E A A
DOEIFELHD[4]. ZhuTxil, Bx lTBIEE =
BB AEY LT k 70y 7 ORME &2 E T
HZETT7ANFWEEER{EL, LIDAR Fv 712
FDVT NHA DEMER S LTZ[S]. A ENE Fig. 112
RTINS, ZoOTWEHEL L F oS ERLIET
TERRAEL, EEAERLT.

LR L TZDIIIES R~y Y = H — TG
(MZI)THY, MBI FE L0 R E A FL G o
TER7—24%240mm ELT-EXICH IS TFUAME
FRESNT. ZOIEND LIDAR Fv7 O RIE
[3]£[FIL Td 5. LIDAR AT LDOL (A% Fig.
2 IR T. IrANTHE R LRSI, WIEE S
EREAEIL, —F, TEWME T ICHIMLBE A HEL
T, FPGA \CX0H V7L FFT 24772, 1.7~
2.7 m OEFREEZHHR G EREEL, VT A2 A LT
BUF U7 1 IR TG AEEA A— % Fig. 3 1T, BifE,
2 WILAA—=TVEAGOFERICHBVAHA TS, A4
— VB IR S I KOS RE NS, Ed R
WERIILV—VE[MHIZLT. m7L—oLL—bRH
Frans.

728, ARWFGTILIE SLAFZE B R VE AN T = kL%
— « PE R D T BRI BERE (NEDO) D ZFEH5
(INPN14004), 725N B A SR L2 B 22 0P 78
A B4 HARITZE (A) (22H00299) L TiThh
7D THAD.

ZZICHR [1] X. Zhang, et al. Nature 603, 253 (2022).
[2] T. Tamanuki, et al., J. Lightwave Technol.39, 904
(2021). [3] T. Baba, et al., IEEE J. Sel. Top. Quantum
Electron. 28 (2022) 8300208. [4] M.Okano, et al., Opt.
Express 28, 23988 (2020). [5] S. Yamazaki, et al.,

CLEO. SM4P7 (2023)
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SSC Ge PD Delay Line
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|

Fig. 1 Full integrated FMCW LiDAR chip with k-clock
interferometer. (a) Schematic. (b) Appearance.

LiDAR Chip MR i
.| k-clock xN
~ [PDH+Threshold Multiplex
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Lump I ADCl+Register|

R\’
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Fig. 2 Schematic diagram of FMCW LiDAR system.

Fig. 3 Real-time-operation of k-clock sampling
LiDAR. (a) Target object. (b) 1D point-cloud image.
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GaN R 7 # b= v 7 & L —F — 2 AV K T 3 R3T ToF-LiDAR OBR% (ID)
Development of GaN-PCSEL-based 3D ToF-LiDAR for ranging in water (II)
WAL, 2ZL—B&K?: 9NIEE", DeZoysa Menaka'!, +BHIL !, TAE 2,
ANRAABA 21, AR !, FoiREFER Y, HEEM, RAEEE T, FHE!
Kyoto Univ. !, Stanley Electric CO., LTD. 2, ®Kenji Ogawa'!, Menaka De Zoysa',
Masahiro Jutori!, Kei Emoto >!, Tomoaki Koizumi >!, Shunsuke Morimoto', Koki Izumi',
Takuya Inoue !, Kenji Ishizaki !, Susumu Noda !
E-mail: ogawa@nano.kuee.kyoto-u.ac.jp, snoda@kuee.kyoto-u.ac.jp

[F#] 7+ b=y 7 ki L —3— (PCSEL) 1%, MBI FHICHR T -2 KT 7 + b=y 7 fEidhD
BRELS (DA% ICBUT 2 HIERZFH LKA Ca e — L v MEIEATREARE R L — P —
ThO, MLt v 7EOIZOO/NM L —F =R E L THIfF ST 5. Fix iE, PCSEL @
MEIZD—oL LT GaN #HH L, Ha#lko PCSEL OREFICHI VA TEX - 1. ZHET,
2008 FFICEIMIEANC LD U —F—RIEEFEIEL TLUR D, T30 AERLEAT & iR it ok %
W, & —AaE - m oL ZEE 29, CW B E~D RIS 39 21T - T& 2. 61T, HiEl,
iz E LT, KPFTONRBRILDOD I NFEH O GaN & PCSEL #{FH L, &HXL X7
U —®d7kH 3 kIt ToF-LIDAR D% - MIMIFGEZ 1T 72 9. 4B, ToF FHAIEIEES> FPGA %5
H L 7 A S A A, K 3 koT ToF-LIDAR @ HEME 21TV, U 7V 2 A L CKH 3 kIl
EAEITO Z LIS LD THET 5.

[328%] GaN 5% PCSEL % iV 727k 3 k7T LIDAR 3 27 A DR % 1 1(a)i~d. [FXO X
2T, KU AT ALX, GaN % PCSEL & ZDERE)RIEE, EAEI T —& ZOERERIE, =R,

ToF FHAIEIEE R LY, 26 ZHI#Hd 2 FPGA HlfHEI# 2> HAER LT\ 2. FPGA il fEl[a]# %
WT, oA, 2T T — RS, Zi L [ARFIZ GaN sk PCSEL % #/UL A

(<10ns) TEEEjSHETCE—2L% (L X7V —"7T) W+ 5. B E—L00KPITERE Lokt
G T2 o T 3A OB A APD TG L, ToF FHAIEIEE &2 VT oM TR - BEEEE 51
W 5. ZolEfEs BB EEAEEICHEY K LITY, VT AZA A TH-72 FoV IZBIT 5
PEEA A=V Z2BG L, 7 L —AEIZ FPGA flH[EIE b a v B a— 2 ~NlET — % 2575
XolZLTnad. 2O X572 LIDAR VAT A= HAWT, AL, K 10)DFEIZRT X ) K
HHZERE L2 2 > OADERIORIIEZ R 72, 2 SAOERO K& SIZFE UL ~8em BRETH Y,
=6 A H~30cm, ~50cm FREEIZBEN T ALE ICERE LW D, Lo b & K CoRERS R E
W, FARED, RAT ALY, KFD 2 5OROERIOEREZELL, 2B bEE
BNCFHIHR TV D Z E AR CTHENSD . FEMIITY AT 5. [B8E] ABrEo i, FHrgE
(22H04915)D b & fFbi7-.  [SCHR] 1) H. Matsubara et al., Science 319, 445 (2008). 2) LA fth, Jis
WA, 11p-W631-17 (2019). 3) K. Emoto, et al, Comms. Materials 3, 72 (2022). 4)+ & ftll, ik, 21p-
A101-7 (2022). 511 th, JS#4, 17a-D215-10(2023).

(a) (b)

GaN-PCSEL
FPGA Pulse driver Mirror and

control unit il control unit

| ==
* = . 2D beam
C 1) =
|
Computer . . 5 0.75 1.5

! : 0
1 ©u(Deg)
ToF measurement Condenser I
Gircuit APD line Measured region ‘ ?‘Sﬂﬁ(‘““_

30 40 50 60 70 80

Fish-model 1 Fish-model 2 (c)

Fish-model 1 Fish-model 2

-1.5-0.75

Fig.1 (a@): Schematic diagram of GaN-PCSEL based 3D LiDAR system. (b): Photograph of measurement targets
of 2 fish models in water. (c): Measured 3D distance image of objects in water.
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L—HEBALERERZI Y F U JEICES GaN R4 AT 4 R L—Y DR & Z D5
A GaN micro-disk laser fabricated by
laser-assisted photo-electrochemical etching and its characterization
BREEXE CMDRA #, KB M3, BR R&
the University of Electro-Communications, ©S. Sosumi, K. Uchida, and T. Tajiri
E-mail: $2331088@ql.cc.uec.ac.jp

AU 7 A (GaN) M B E T2~ A 7w dHRERIE, ATHDGH O L — P EA~OIGH 23
FFENTNDHUSL GaN v o 7 m RIROERUZITHE 2 R FIENR B 508, JedER(EY (PEC) — v
Fo 7R A nREBOER Y Ty RERRT D7 X4 =y b=y F o 7EO—DL L
THBNTWA[1-3], F4E, FIIC L—¥ & A2 L—F M PEC (LA-PEC) = v F > ZIE[3]
BCICRESNTEY, GaN 7 + b= 7 fEfRa O O EdEE N HE SN TWDH4], Ll
D, FFECIVERS N GaN v A 7 n HRERCEBIT 2 L—FRIROFIT /< L=
IROVERA~ OIS ATRENEIZI 52> TidZewy, ABFFE T, LA-PEC = v F > 7ikZ T GaN =
A7 0T 4 A7 MRG AR L 7V 2R N T LU —PRIRZ B L 72O THRET 5,

<A 7 a7 4 A7 ARG OMERIZIT, InGaN/GaN Ht& T4 E (E 350nm) & InGaN &7
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Fig. (a) SEM image of a micro-disk laser cavity fabricated by LA-PEC etching. (b) u-PL spectra measured
under pulsed photo-excitation. The spectra for different input powers are shown in different colors and offset.
(c) Integrated PL intensity of the peak at 450 nm wavelength as a function of time-averaged input power. A
linear fit above the lasing threshold is shown in black.
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