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Room temperature current injection continuous-wave nanolaser utilized by ultrahigh-Q

few-cell photonic crystal nanocavities
NTT #/74b=9atv8 1, NTT pfEEBERR 2, NTT SB8RT N 4ABF 2 Of#F F— 12, EO KA L2
HHE &5 A+ HERS BHE REHER BE S KRE EA S WE Hth1?
NTT Nanophotonics Center !, NTT Basic Research. Labs.?, NTT Device Technol. Labs. 3,
°Eiichi Kuramochi!?, Masato Takiguchi 12, Koji Takeda %, Takuro Fujii *%, Kengo Nozaki *?,
Akihiko Shinya!?, Shinji Matsuo '3, and Masaya Notomi??

E-mail: kuramochi.eiichi@lab.ntt.co.jp

Fexidar oy SCIRIEEEBENET D24 F v 7 L—H L L THLAANT 1 iE)E (buried
heterostructure: BH) 7 + b = 7 # 55 (LEAP) p-i-n -/ L —H % A 4— K (LD) % B % L &It iE AL
TR L EWMESEIR CW BIEZ B L TE72[1], NIV on SilZ b3t TE S[ET 7 LD XA ¥
a7 MROBEMEEHO NI & L TRIAWVISHRHIRE SN TV D, S BOZEE(LCRIFRLE
FLIZRHET A 72012, By F 100 u m 2135 M2 Flal 5 mEE CEM e/ )/ LD OB NE
FND, TOHIITRERAW TR KR PhC 7/ R L 0 &, SKHa PhC F 7 SRS 231E
LTV, HIZQNm (Q:QMH, VmiE— NERE) 3@ AT /7 HREICIXA B < Cavity-QED
IZB W THIBRIROWVEE 2" 2 E IR SN D, A& 1I31ERD RX M7 7 LD [2][8] L Y & 1%
20N Qo L1,L2 [4], L3,L5 [5]7 / #:4Ees %2 BH(LEAP) -/ LD IZBEAT 52 LT, ZET
DERR MG PhC IeREs T 23 62> o 7 BIRIEA SRR CW L — P RIREZ )9O TEBL L7,

1S fERL U 7= B — UK [ (single-cell) [2] L1 [4]7/ LD &@EBiiiEA CW IR &2 79,
INP-PhC ([Z&E+FFH 7% 3 BQW)E£7-1Z 6 (6QW) [6]> MQW % & e BH JEMEE[1L] ZHeE L7z,
3D-FDTD f##TIC K 5 FEE(OM)HLHRE— R > Q fAIL 6.5%10%, Vi i% 0.92 (A/n)® T >7-, PhC #&+
EH a2’ 435nm @D 3QW BH-L1 HRas IFE PRI FE A IZ I T telecom C-band T L VMl 6 A T
L—HRE L7 (K1(d)E), AT/ LD ZiTA > F v FHEEE K1 725 NA=0.40 DOXf
ML o X2 X DHEERE T2 LREIRE— & L o XOREENFITHK 10% ThH > 72[6], AT
J LD @ BH JEMEEY A X3V 7 2 7 1 2(0.61x0.2x0.15 um3) T&H 0 HEIAMEEL T i% 1%, active
volume (& H 7@ ARRE)IL 2x105cm? & FEFIT/h SV, LEVMEIZEIT D Q fifi%~70,000 TH Y |
FIRITITm Q ORI N KB TH D Z L AVRE Sz, HICHEEET— R TH - — RREIEL
7o, 1EVERE OFFGE AT RV K< FFIZ odd mRE— R22H 0 EL 3L 82D, 41 (d)D
IR X 7 DD 1-L A5 72080 RR27 4 )L Z(BPR)OEM A2 L7, 4 L1 i
Z L2,L3,L5F / LD TH HIREMIFEAZENR CW RBIRZ 2K L7z, T OFEM & R DHE 5
F/ LD D HH[6lIZ WIS H A4 5,

AHFZE1E IST. CREST(IPMJICR15N4) D #8452 1) 7=,

[1] K. Takeda et al., Nat. Photon. 7, 569 (2013), [2] H.-G. Park et al., Science 305, 1444 (2004),
[3] B. Ellis et al., Nat. Photon. 5, 297 (2011), [4] &R — i, 25 62 RIEFILHMBELES 132-A10-2
[5] E. Kuramochi et al., Nat. Photon. 8, 474 (2014), [6] E. Kuramochi et al., submitted for publication.
(b) BH (0.61 x 0.2 x 0.15 pm?) (d) (e)
. Au electrode (+) 1-L/1-V curves (23 °C) Lasing mode spectrum
0.20 0 1.5 50 T
%015 Q?IY{BPF 105 £-60 aw
Sotl & 2.0 n
©  ina e g c? /A
L neex o Iml g % 005 03> o-80 y i A ?:givzz(;i:?) 1
Al NN L e
: m 0.00 L o0 oo T LAY MARSHTAI 0]
» < _ 0246 8101214161820 15556 1555.8 1556.0
ATTEECITOOET () N Z DC Current (uA) Wavelength (nm)

1 (a) Alaser microscope image of BH-L1 nano-LD. (b) An expanded scanning microscope image of the center of the
BH-L1 nano-LD. Air-bridge PhC slab thickness d: 250nm, PhC hole radius r: 97 nm. (c) An electronic field profile of
0™ cavity mode obtained by 3D-FDTD simulation. (a=420nm, r=100nm, BH size=0.6x0.3x0.15 um?). (d)
Experimental 1-L/I-V curves in current injection CW operation. BPF bandwidth: 10nm, BPF insertion loss: 5dB. (e)
Current dependent spectra of lasing (0™") mode acquired by optical spectrum analyzer (resolution: 0.01-0.02 nm).
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