3% H3m AMERZS5BEFEREFER Vol.13,No.3

20154F 6 A Journal of Terahertz Science and Electronic Information Technology Jun. ,2015

XEHE: 2095-4980(2015)03-0361-04

BHEHIRER K S KB EEFRERHILER
T K, AR, xEF
(R E BB B RDIEIT F SRR B2 B %R %, JL5 100083)

W OE: IR TETHAAGENNETRE I ENAMHRLTH)E FABH LB, WELBEXA
PHARBEFEM, AXAEPREPREG LB X, BRIETREN LT FAHA. &
HBEAFF MK KA N 18.4°, BHEHEF LK KA 93 um(3.23THz), &R b £
HE T 185mW, K E LERE N 95K, S8OK B, BUFH & E kM E A E L F 65mW, X T
hEaE R, AETRAHLHENNEEE R AHLBLRE,

KR ETRAFALE; AMHZ; I E

FESES: TN24 X EEFRIRAD: A doi: 10.11805/TKYDA201503.0361

High output power tapered terahertz quantum cascade laser

WANG Tao, LIU Junqi, LIU Fengqi

(Key Laboratory of Semiconductor Materials Science, Chinese Academy of Sciences, Beijing 100083, China)

Abstract: High output power terahertz(THz) quantum cascade laser based on tapered waveguide
profile is fabricated. Semi-insulating surface-plasma waveguide structure and tapered profile are adopted
to enable high output power and excellent far-field lobe profile. The Full Width at Half Maximum(FWHM)
of the laser beam in the horizontal direction is 18.4°. The emission wavelength is centered at 93 um(3.23 THz),
the highest output power is 185 mW and the highest operation temperature is 95 K. The output power at
80K is 65 mW. Based on the high output property, portable terahertz laser source is packaged by liquid
nitrogen dewar.
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Fig.1 Epitaxy structure of terahertz quantum cascade laser Fig.2 Schematic of tapered waveguide
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Fig.4 The far-field distribution of THz lasers
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Fig.6 Portable terahertz source packaged by liquid dewar
[ 6 WAL FLERPR BB B ORBR 2% TR oL &%
3 ik

ASCHIE T 35 o0 3 K ~93 um(3.23 THz) W KB 2% 1 T BRI o h T 48 i KOk 2% 12 T Bk SO 6 48 1) 52
B IO PR RE , SR FH 8 14 10 0 T 235 4 F [ Bt e AR 328 37 )16 BE % 150 R v Dl 11 T 3R 8 1 A3 3 O BE R A A B 4%
WOGERM 26.8°FF 2] T 18.6°, IF HARKE T & B LA BIBE 20 S b Dy N B X BOE AR 1) 141 mW $2 75 185 mW,
Dyt m . 7€ 80 K BFHKAR AT 65 mW BT RE o 36 T3 b B AF 194 e 68, il & 1 W &R BO 32 i (45 =X
TR 2% PO VR

e
[1] Kohler R,Tredicucei A,Beltram F,et al. Terahertz semiconductor-heterostructure laser[J]. Nature, 2002,417(6885):156-
159.

[2] Mittleman D M. Imaging and sensing with terahertz radiation[J]. Review of Progress in Quantitative Nondestructive
Evaluation, 2005,760(1):25-32.

[3] Hibers HW,Eichholz R,Pavlov S G,et al. High resolution terahertz spectroscopy with quantum cascade lasers[J]. Journal
of Infrared Millimeter and Terahertz Waves, 2013,34(5-6):325-341.

[4] Grant P D,Laframboise S R,Dudek R,et al. Terahertz free space communications demonstration with quantum cascade
laser and quantum well photodetector[J]. Electronics Letters, 2009,45(18):952-954.

[5] Chi M,Bogh N,Thestrup B,et al. Improvement of the beam quality of a broad-area diode laser using double feedback from



364 AMZBMFERFRERFER 513 %

two external mirrors[J]. Applied Physics Letters, 2004,85(7):1107-1109.

[6] Nahle L,Semmel J,Kaiser W,et al. Tapered quantum cascade lasers[J]. Applied Physics Letters, 2007,91(18):181122-
181122-3.

[7] LIU]JQ,CHEN J Y,LIU F Q,et al. Terahertz quantum cascade laser operating at 2.94 THz[J]. Chinese Physics Letters,
2010,27(10):107-109.

[ 8] Williams B S. Terahertz quantum cascade lasers[J]. Nature Photonics, 2007,1(9):517-525.

EEE .
F  H1987-), B, WIIEREZTH AN, £ XMB I (1976-), B, b A, HL, "I
LRI A, EEMI W I MBE K Sk 5300, EEMF S T W ok g g A2 Sk PR
K 2% & F 9 B8 6 2% .email:wangtaoysu@
J semi.ac.cn. XEFF(1963-), H, bt A, Wi, £
“ TR 507 1 K SR LT A T bR 2

(B35 360 1)

[10] Karashima K,Shiraishi M,Hinata K. Heterodyne detection of output of sub-THz RTD oscillator using InP-SBD detector
and RTD local oscillator[C]// 35th International Conference on Infrared Millimeter and Terahertz Waves(IRMMW-THz).
Rome:[s.n.], 2010:1-2.

[11] Tadao N. Terahertz communications technologies based on photonic and electronic approaches[C]// 18th European Wireless
Conference. Poznan,Poland:[s.n.], 2012:

[12] Ishibashi T,Fushimi H,Ito H,et al. High power uni-traveling-carrier photodiodes[C]// International Topical Meeting on
Microwave Photonics. Melbourne,Australia:[s.n.], 1999(1):75-78

[13] EJIE. InP/InGaAs BAT HE THOUH A E R WFFE[D]. AR 7R K%, 2005, (XIA Lichen. The study of InP/
InGaAs uni-traveling-carrier photodiodes[D]. Chengdu,China:University of Electronic Science and Technology of China,
2005.)

[14] Nagatsuma T,Song Ho-Jin,Fujimoto Y,et al. Giga-bit wireless link using 300-400 GHz bands[C]// IEEE International Topical
Meeting on Microwave photonics. Valencia,Spain:[s.n.], 2009:1-4.

[15] Ito H,Furuta T,Nakajima F. Photonic generation of continuous THz wave using uni-traveling-carrier photodiode[J]. Journal

of Lightwave Technology, 2005,23(12):4016-4021.
{EZE T

KRR (1980-), B, KEHTA, BHITHE ROBKA1982-), B, kWA, SR THE
@ U, 5 K A b 2 S R B 0 BT W, R I A 2 O R B

%% .email:songruiliang@hotmail.com.

-
-_—



