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Surface Emitting Semiconductor Laser
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VECSEL can be higher than 1.0 W.
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Using period resonance gain structure, a laser diode (LD) pumped 980 nm vertical external-cavity surface-emitting laser
(VECSEL) with active region of InGaAs/GaAsP/AlGaAs system is developed. The characteristic parameters such as longitudinal
(=]

confinement factor, threshold gain, optical gain and output power etc. are calculated through theoretical model. With the optimized
characteristic parameters, the structure of VECSEL is designed. Theoretical calculations show that the output power of a LD-pumped
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980 nm Optical Pumped Semiconductor Vertical External Cavity
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Fig.1 OPS-VECSEL material structure
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Fig. 2 Output power versus number of quantum wells

(QWs) for different external mirror reflectivities
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Fig. 3 Output power versus input pump power for

different external mirror reflectivities
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Fig. 4 Output power verus number of QWs for

different spot diameters
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Fig. 5 Output power versus input pump power for

different spot diameters
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Table 1 Characteristic parameters of material and laser

Parameter Value Parameter Value
go/cm™! 2000 Alaser/ M 980
Ny/em™® 1.7X10% | 7es 0.75

I 1.8 A/s7? 1.0X1077
L,/nm 8.0 B /(em®/s) 1.0X107%
Tioss 0.990  ||C/(em®/s) 6.0X107%
R 0. 999 D /ym 100~400
Apump/ M 808 6 /LW/(m-K)] 44
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Fig.6 Structure of OPS-CECSEL
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Table 2 Relation between spot diameter and cavity

length and radius of curvature of external lens

Spot Cavity Radius of curvature of
diameter /um length /mm external lens /mm
400 35 50
400 57 75
400 78 100
400 176 200
5 4

B HE T 980 nm ez I H AN TH £ 4T 8
I B 1R FEARR TR0 25 S48 H T AR 5548
S THOBRBEI R RS R THRE
ES WL EL I Aoy PN TEE S N
N BB AR TE 400 pm BLF, B FBEBCH %3 10
DA BB OB 2 4 SR B A

£ X #

1 Wang Yonggang, Ma Xiaoyu, Jiang Liet al.. A kind of novel and
excellent semiconductor vertical external cavity surface emission
laser [J]. Laser and Infrared, 2003, 33(6): 406~408
EERLBRF.L F % —HHFEEENETRA ¥ EHY
i (. #k 545, 2003, 33(6): 406~408

2 Sun Yanfang, Jin Zhenhua, Ning Yongqiang e al.. Fabrication
and experimental characterization of high power bottom-emitting
VCSELs [J]. Optics and Precision Engineering , 2004, 12(5)
449~453
T, &BH, T KR F. RWRRARSH VCSELs M#IfE 5%
T [T, RS54, 2004, 12(5): 449~453

3 A. Garnache, A. A, Kachanov, F. Stoeckel e al.. Diode-
pumped broadband vertical-external-cavity = surface-emitting
semiconductor laser applied to high-sensitivity intracavity
absorption spectroscopy [J]. J. Opt. Soc. Am. B, 2002, 17(9):
1589~1598

4 Mark Kuznetsov, Farhad Hakimi, Robert Sprague et al.. Design
and characteristics of high-power (>0, 5-W CW) diode-pumped
vertical-external-cavity surface-emitting semiconductor lasers with
circular TEMy, beams [J]. IEEE J. Sel. Top. Quantum
Electron. , 1999, 5(3): 561~573

5 Jiang Jianping. Semiconductor Laser [ M]. Beijing: Publishing
House of Electronics Industry, 2000. 54~55, 74~75, 83~86,
90~91, 138~139, 145~148
LOF., FF4apE (ML dbx. BF Tk &R, 2000, 54
~55,74~75, 83~86,90~91,138~139, 145~148

6 Geng Jianxin, Li Lin, Zhao Ling et al.. Temperature tunability of
metallized fiber Bragg gratings [J]. Chinese J. Lasers, 2003, 30
(8): 735~738
BfEF, 2 Bk, W F. &RASALHBRERE [J1. ¥
¥k, 2003, 30(8): 735~738

7 Wang Shunquan, , Xiao Lifeng & al.. A novel

temperature sensor based on acousto-optic tunable filter [J].
Chinese J. Lasers, 2003, 30(11): 1006~1010

FIAL, [T |, 0 oL e . — R EE T S 0T VA U O B 0 37 R
REARS [J]. ¢ E%%, 2003, 30(11): 1006~1010



