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Fig. 1. (a) Photograph and (b) epitaxial structure of the
gain chip.
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Fig. 2. Surface-emitting PL spectra of the gain chip under

different heatsink temperatures.
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Fig. 3. Surface-emitting PL spectra of the gain chip with

different pump power.
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Fig. 4. (a) Schematics and (b)photograph of the broadband

tunable semiconductor disk laser.
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Fig. 6. M? factor of the laser beam when the maximum output power is 0.58 W.
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Fig. 7. Tuning characteristics of the SDL with 2 mm thick-
ness BRF. The corresponding output powers at various
wavelengths and the tuning curves of the BRF with differ-

ent m values are also plotted.

1.0F 1120
4100
g 0.8 B
2 g
2 180 >
= 0.6
s :
1° 3
T 04} 5
£ {10 £
= =
° e
“ 0.2
) 120

0E = ' 0
94 945 950 955 960 965 970 975
Wavelength/nm

Kl 8 4 mm R BRF AEFWE TR SDL IR
Fig. 8. Tuning characteristics of the SDL with 4 mm thick-
ness BRF.

224206-5


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 70, No. 22 (2021)

224206

o OGHK AT LA 942 nm #2225 4K F] 970 nm,
b RS VE R R 28 nm. MUK 8 H %) I pdy iy
HIHFR A AL, AR R 960 nm B, O RS 0 f
YRk, A 115 mW. 7EE 9w, 6 v]
M 963 nm % LEAE AL F] 980 nm, XF N7 A4 E T
17 nm. DA 9 Hoxf i A 1R 4 DRI, 7R
B 971 nm B, FOBER B B TR K, N
38 mW.

440

435

430

425

420

115

Normalized intensity
Output power/mW

410

15
1000

990

Wavelength /nm

K9 6 mm 5 BRF /EJE#EITIFIY SDL 1 1E R
Fig. 9. Tuning characteristics of the SDL with 6 mm thick-
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Fig. 10. Laser spectra of the SDL under free-running and with different thickness BRF.
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Abstract

A broadband continuously tunable semiconductor disk laser is reported in this paper. The active region of
gain chip is composed of InGaAs multiple quantum wells with resonant periodic gain structure, and its
fluorescence peak wavelength is around 965 nm. Using the wideband characteristics of the quantum wells in
gain chip, along with the simple linear cavity that is formed by a high reflectivity external mirror, the laser has
a low cavity loss and a wide tuning range. The continuously tunable laser wavelength can be obtained by
inserting birefringent filters with different thickness into the cavity. When the thickness of the birefringent filter
is 2 mm, the wavelength tuning range of the laser is 45 nm, the maximum output power is 122 mW, and the
beam quality M? factors in the X- and the Y-directions are 1.00 and 1.02, respectively. The temperature
characteristics of the surface-emitting spectra of gain chip and the narrowing effect of birefringent filter on laser

linewidth h are also discussed.

Keywords: semiconductor disk laser, continuous tuning, birefringent filter, narrow linewidth
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