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Analysis of self-pulsation operation in photonic crystal lasers with linear refractive index modulation

RARI, CHEsth, SHER, FEEFE, DeZoysa Menaka, RIGER, FHEE
Kyoto Univ., °T. Inoue, M. Yoshida, R. Morita, M. De Zoysa, K. Ishizaki, S. Noda
E-mail: t_inoue@qoe.kuee.kyoto-u.ac.jp, snoda@kuee.kyoto-u.ac.jp

[Fl 74+ b=y ZfidmL—V—=Di%, 2 KoL7 + b=y ZFiMmICBIT 2 KEfE/ > RindEREH
R LmRAEER L —F—Th b, Fexid, ZHKEF 7+ b=y 7 iEAEELEALTHR
%akwfmﬁfﬁﬁ(%wMWMﬁm>é%ﬁﬁb&$ 23) Al R RN I pE e 2 R L 72528 O
AA v F I LY 2OV AIE 100ps A D H SV AFIREED EIEICHRTIL TV D 9, &
[, 74 h=v 7k L —F—OmNICRIE 2 BT R A 2 E AT 5 2 LT, Al sh R %
FIAET &S BB SV ARIBEIENERAETH D 2 & MM CRE L0 THRET 5,
[RE] Fig. 1@IZR-T X1, (EAFEROZEHF R LK) 2 RimE 5z m N TRIEIC
AL 7 }‘*‘Vyﬁl:EiEIV P—%EZD, ZOLE, N2 RmBEREEN RS &SOEE (=
N7 + b=y 7 X R¥ v v 7 (PBG) 725K B W CTHNBERNR/NERDTZD,
Fig. 12T K 912, KIROEE CRFTANCHIRD MG E 5, MBI 5 & EfA—n N
—=27 (SHB) #hRIZEL > THIEGTOX ¥ UV 7 EENED (BITEN EH) 72508, 2ok
%Fg1@:f¢£5’ﬁmwﬂyﬁﬁﬁﬁﬁiﬁﬁ&b mG@@%ﬁ%ié FORER, F&
PRE— NIE Fig. 1R T L ICEHNERITIEDR > T LIZHEESND 72D, BHO7+ b=
7 b L — Y — kmhbfﬁ@%%ﬁﬁ<m%\ﬁﬁﬁA”X%%W%Bﬂé EHIREEN D,
[BATHER] ReRIfE 3 oTiE S HERs Y& W, HNICHIEIEITREREZEAN L= 7+ b=
7 f i U— Y — OSBRI 21T o T, BRI E Bl G20 “ B 74 =y
RS Y2 UE L, EIEAEIRORE ST 1mmo & L7z, S\ AGEIR O ifjdm O A ZhE TR
ZEIEL3X104 (ZEAL RS 0.05%I2FY) & L, BIrREFHOm & 3k 45° G e Lz, EA
I 10A 12361 26 ) ORI b &2 51 L2 R % Fig. 2@~ d, ©— 27 HJ1>40W, /LA
i 60ps AT 0D H B/ L A FAEASE S AT, 7V ZADILKIX & & B2 o Bk T8 FE 43 4 % Fig.
20T, FEIRBAAATZ IR DG D BRA~ ESDPEN DR TR CTE D, S HIT, =
ORFMZLZFRE L7z 2 A, JEA D A1/ 0.1° FEEDHIEZ ©— AIRDNFICHER SN D 2
LR ST, RIS AT 5, [BHEF] AR —EITEIEA A/ N—T g VARG v 7
Z 2 (SIP) 35 XL OYNEDO [EEE « m5h 2k A L — —H B O S48 &2 5 15 7=, [3X#R] 1) Imada
et al., Appl. Phys. Lett. 75, 316 (1999). 2) Yoshida et al., Nat. Mater. 18, 121 (2019). 3) & Hfth, AIS4.
4) ZRMMH, 2019 FFHGH) 11p-W631-14. 5) Inoue et al., Phys. Rev. B 99, 035308 (2019).

(@ ) (€)  sHB-induced @ (b)
f Laser cavity f 4 index change 50 T T 50 T T
> FWHM ~57ps ]
5 40~ B g 401 1
E L | —
Band-edge Band-edge 3 %0 % S0r 1
b — > d — > 2 | =
( )N Position (N) Position z 20 5 20k
= g
o 5

=
o
T
=
o

p p 7 ﬂ 7
YA N I_A, 0 ‘ ‘ )
"2 4 6 8 10 g2 84 86 8.8

Position Position Time (ns) Time (ns)

Fig.1. Band-edge frequency and photon density (N,) Fig.2. (a) Transient waveform of output power from a PCSEL with linear
distribution in a PCSEL with linear index modulation.  refractive index modulation. (b) Enlarged view of the pulse waveform.
(a)(b) Just after lasing. (c)(d) After SHB occurs. Insets show the normalized photon distributions of the lasing mode.
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