HNRSHBEFZHE
52, 091302(2015) Laser & Optoelectronics Progress ©2015( 1 [/ i Y2 ik

FEPTE TR Kbk 25 s DR e T s i
B EOW OB OE MK B A 4 B

P E R B 2 A AT T bR R 2 SR8 %, BT 100083

TEE N H SR JNEE RTIRGE E=IE R R CE S 2 A OR B 2% (THz) PR, 32 0 T R R F AR K
ANFEBR Y 23 A A5 (DFB)OE % 5 JC IR 28+ 34 2 (MMD4E A, fi HH THz 30 iz Y6 i J7 %8 o 5 DFB#0OG
B4 A A B A BT IR I R 4.8 nm (0.6 THz) , 3 2o i A5 45 i 2% 1 71 DFB 06 28 19 1 A B 30 a0 17 08 4 0 3l | A i
DFB fig % ik 2 3.9 n (9 9% 4 Ot 9 o K- 404506 A8 3 BRSO 2748 & B 73 BG4 T (FROG) ok THz $145 Y o %3
[ P00 6 4% E A7 DU o, 46 AN R 9 DFB X AL R, TESE 14 ilioth i 7F 0.184~1.02 THz i 5% 18 18 78 [l Py n] == J % 22
i = AR THz I 09 A 20 THz 06 3 .

KEEWR ARG KRR 22007 A 1 WA OGS A AR EOGES; 2T A AR

FES%ES TN365 SCERARIAED A

doi: 10.3788/LOP52.091302

Photonic Integrated Circuit for Generation of Terahertz Pumping

Source by Difference-Frequency Generation

Sun Mengdie Tan Shaoyang Guo Fei Liu Songtao Lu Dan Ji Chen
Key Laboratory of Semiconductor Material Science, Institute of Semiconductors, Chinese Academy of Sciences,
Beijing 100083, China

Abstract To approach a high—efficiency, chip—size and widely tunable room temperature semiconductor terahertz
(THz) frequency beating optical pumping beam source, an optical-integrated design is adopted. Two multipled
distribute feedback (DFB) semiconductor lasers and a multimode interference (MMI) coupler are monolithically
integrated on InP based substrate for terahertz frequency beating optical pumping beam generation. The designed
Bragg wavelength spacing of the two DFBs is 4.8 nm (0.6 THz). The Bragg wavelength of the two DFBs can be tuned
by the injected current. Each of them can red—shift by 3.9 nm. The output THz beating optical beam of the optical-
integrated chip can be coupled into the frequency resolved optical gate (FROG) through single mode fiber. By
changing the injected current of the DFBs, room temperature THz frequency beating optical pumping beam source
with a tunable frequency range of 0.184~1.02 THz is demonstrated.
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Fig.1 Basic structure of monolithic dual-mode semiconductor laser. (a) Schematic of device; (b) photograph of device

3 I A R
3.1 RG4S

S SR B A3 BRI (B 5 Advantest Q8384) %) > DFB 75 A [l VE AL T A OGR4 1k 47 T
MR . P 2(2) FF s VA B AR O 25 mA, R AE 25 CHT 43 ) L DFB1 #1 DFB2 75 i 0 4 14 56 3% 1, 5 4
DFB 19 £ 4351 & 1555.36 nm 1 1560.28 nm , I 1 22 4 4.92 nm , X} I (Y 22 45 45K 4 0.61 THz.

i 3 Pl 25 45 DFB XA TE AL, 56 0T L2 DFBOG 88 59 TAE , AT A5 2K W] #4922 i, 181 2(b)
JF 7R R WA~ DFB X (R % K 5 1 AR ¢ R 4, W LLE 2, BEE 1 A FL I 935 0, 7 DFB i I {8 % K
AWT£L# . DFB1IX A HLHM 10 mA #4405 100 mA, 7T LAFKFS 3.9 nm 59 3 KA 34, #F— 436 it DFB1 A4 7
A HLI AR S I R B A R I 0 o DA RS UESE T TR 0 g 4 Y = I SR i R

091302- 2



52, 091302(2015)

B SHEFFHR

www.opticsjournal.net

-20Ka) —DFB 2 1563
30l ~— DFBI1 1562
T=25C B |

m 400 125 mA a1561
= _50} 5 1560F
= < 1559}
8 _rol § 1558}
~ L

5 gl A % 1557
& 1556}

-90}
1555}
00

-1 L L L L L
1540 1545 1550 1555 1560 1565 1570

')+ DFB 2

/

+ DFB 1
T=25°C

Wavelength /nm

10 20 30 40 50 60 70 80 90
DFB current /mA

K2 HiEAetE 2. (a) DFB Y3 Bl (Jors =Ioes=25 mA); (b) DFB W {H I K 5 7 A1 ¢ &R
Fig.2 Spectral characteristic curve. (a) Spectrum of DFBs when (Iprsi=Iprs=25 mA);

(b) relationship between peak wavelength of two DFBs and injected current
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Fig.3 Experimental setup for THz pumping source based on difference frequency.

(a) General view of test setup; (b) experimental diagram
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Fig.4 Autocorrelation pulse train measured by FROG (f=0.5 THz)
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