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FHA R IX N Ing 155Gagg5As/GaAs M AF Z 5 FBF . B 960 nm, LA IR IX N Ing o6Gag 74As/GaAsP g
N AE Z i FBE L T A 1080 nm AP SR 250 R, FE— AN IR Y BRI b, RS T ORI K
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Fig. 1. Schematic of the experimental setup of dual-
wavelength VECSEL.
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WA L J02 1 LA B Xk IO 18 40 ¥ O B I B AN 22 JE FR
B URES A N A L EAR NS DL & R S NV AR 2
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FEOCHRG A5, OGRS IR N 25 M £ S 40 FE
BI85 RO e A5 T 953 nm HOEHIAR

P g S
Ef .
50000 Temperature: 25 °C
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" N 953 nm , Photoluminescence: 0.86 W
fé 40000 Laser: 5.8W
:? ---- Photoluminescence
= 30000 — Laser
~
>
s
z
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=
10000 | 950 nm |
s
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Fig. 2. Photoluminescence and laser spectra when gain chip 1

is pumped only.
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Fig. 3. Photoluminescence and laser spectra when gain
chip 2 is pumped only.
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(D)% 5, AR OB A T 1100 nm. 06
WA AR/ N 5 GIE{A 1048 nm &b, T2
AR KD CIEMH 1094 nm BT, W T8
KB DBR B SR AE 1094 nm Ab B & & T HAE
1048 nm Ab AR, BXTE S A5 R S EOORG
£ F 1094 nm B, SEPRFOEIER 1100 nm 2
JEUE(E 1094 nm R R, HIFEH 58508 R 1
I

FIRT, FIEHZ PR3 2500 R, BT 345 8
PR BB . B 4 RO KOG B EOE
T, WdHE IR 5.8 W. BUGHOEI R 953 nm,
KOG R 1100 nm, H AN AR B A 22
AR KB 1100 nm (RYGEREE 2T N 2.7 nm,
K 953 nm G R 2TEE N 1.1 nm. 1REH
i, WEEEE R 2 vl RO 1 RO IR S A e
TR /N R, JRTE T A R3S A5 vE, A
7 A — e i L 0 T IR G O s £ e, BT LA
KK 1100 nm $#O6AY LR 56 H A I K 953 nm
WOIIZTER. SHARIRGHO R 147 nm,
FH 22050 5 A v 6 Rz A R S F 7.1 pom, b
LI AN B

60000 953 nm Absorbed pump power: 5.8 W
" Temperature: 25 C
Z 50000+
B 1100 nm
< 40000 |
3
>
.'g 30000 k- AN =147 nm
3
= 20000 F

B S S |

850 900 950 1000 1050 1100 1150
Wavelength/nm

Kl 4 WK VECSEL fir i (8O 6 1% 1)
Fig. 4. Laser spectra of the dual-wavelength VECSEL.

953 nm 1 1100 nm FlHRE LS K TAE
it VECSEL (% th D an 15l 5 s, 3250850 1
B TAERE, M ZE YR KT 45 WG, A
VAR DX P 8 AABEON FBOSO i DRI IR TR Bl
TAERIE 250 F 1 i K IR 250 97.2 mW.
Hags R 2 FRMCTARRT, R iE IR R T 5.8 W
J& , Otk BT EA M BUT B A TR 250
A2 s K D%k 186.6 mW.

H & 5 AT LAE Y, FiE DR, B A 1

300 1100 nm
| —— 953 nm

250 —— Dual-wavelength
L =0 Sum of 1100 nm
and 953 nm

Output power/mW
=
I
=)

1 1 1 1 1 1 1
2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0
Absorbed pump power/W

5 953 nm Fl 1100 nm B8 0l 3§ 75 L ] SO K T /E /Y
VECSEL (%% tH 11 %

Fig. 5. Output powers of the VECSEL when only 953 nm or

1100 nm mode oscillating, and dual-wavelength operating.
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W25 R 2 DBR B EZ L, BIRE 25 A 1
DBR 9 J5 B B 2 /N3 25 05 - 2 b DBR R,
LA BH AL /0N, A R RN SEAIG, OB AR AR AR
vl drhiz T Ao s TR S Iz T R i 3
M 4.5 W, SR 1 H R R B o 4R
i as TR, E R DPRMRE . R, ISR 2 A
A ZHH BB, RB4ER 0 105 45, 32
R DR RS K. B E0 R I R hiE D%
It 5.8 W Z i, A R IX AN B 2505 A 2
(R 25 W IT LR T Ik, (R0 K B i i Th R B
FRE. WK VECSEL 7E36 2505 A 1 1 2 1 ik i
HRZET% N 5.8 W B, i UPRIRFIEIAE 293 mW.

& 5 AT, B KPR35 B VECSEL (%) 5 5
HR SR R T RS B BBl T AR R A TR 22 A
FATUHH AT REAY S PR MB350 A 1 3l T AR
i, BOCIRG I p 43 e 4l R E 2 46, ok
ARG [FIBE, Y3050 2 B TAERS, s 2p it
S4TSR I . (RS PIEES R gk R R ihiz 3
Jeas TAEFE S KR T e, R 18 p 40
BB R 2, SO0 A 2 AR, AT AE
A2 B TR ihiE e, — e BT
OS2 A DT SO K i3 1) e H T e
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BT« IS5 W D0 R 32 SR 55 T AT T o L 3 el
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Abstract

Dual-wavelength laser sources have important applications in the interferometry and the nonlinear-
frequency-conversion generated mid-infrared or terahertz-band coherent radiation. Vertical-external-cavity
surface-emitting lasers own outstanding advantages such as high output power, good beam quality and flexible
emission wavelength, which make them very suitable for dual-wavelength running. In this paper, we employ a
collinear Y-type cavity to produce a dual-wavelength laser. There are two semiconductor gain chips in the
resonant cavity, one has an active region of Ing;g5Gaggi5As/GaAs strained multiple quantum wells and a
designed wavelength of 960 nm, and the other has an active region of Ing 53Gay74As/GaAsP g, strained multiple
quantum wells and a target wavelength of 1080 nm. The peak wavelength of the photoluminescence of chip 1 is
950 nm, which is 10 nm shorter than the designed wavelength under weak pump, and the peak wavelength of
the photoluminescence of chip 2 is 1094 nm, which is 14 nm longer than the target wavelength under low pump.
When the pump power is increased, the peak wavelengths of the photoluminescence of two gain chips are both
red-shifted. The oscillating laser wavelengths are centered at 953 nm and 1100 nm, the corresponding full width
at half maximum (FWHM) values of the laser spectra are 1.1 nm and 2.7 nm, respectively. The wavelength
spacing of the dual-wavelength is 147 nm, and the related mid-infrared coherent radiation is about 7.1 pm on
the assumption that the dual-wavelength laser is used for difference frequency generation. When the absorbed
pump power of each gain chip is 5.8 W, the total output power of the dual-wavelength laser reaches 293 mW at

room temperature.

Keywords: external cavity surface emitting laser, dual wavelength, Y- cavity, polarizing beam splitter
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