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Abstract Free—running diode lasers cannot meet the demands for the line width in the applications due to their
broad line width such as Raman scattering and so on. Therefore, it is quite necessary to develop diode lasers with
narrow line width, steady wavelength. A reflective holographic grating is taken as a line width narrowing component,
and a 405 nm diode laser with external cavity in Littrow configuration is studied. As the introduction of the reflective
holographic grating, a coupled external cavity is built between the surface of the grating and the emitting surface of
the diode laser, and it improved the line width performance of 450 nm diode laser to a large extent. The experiment
results show that, by adding the 2400 line/mm reflective holographic grating, the threshold current of the diode laser
is reduced from 31 mA to 22 mA, and line width is reduced form 1 nm to 0.03 nm of free—running, and narrow line
width output is realized. A 28 mW output power of the narrow line width laser is got at 100 mA which is 31.7 percent
to the power of the free-running diode laser. Besides, by changing the angle of the reflective holographic grating,
continuous wavelength tuning of 3.5 nm is realized in a large tuning range of injection current.
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Fig.1 Schematic illustration of the external cavity diode laser with Littrow configuration
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Fig.2 (a) P-I characteristic curve of the free—running diode laser; (b1)~(b4) emission spectra at different currents
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Fig.4 (a) Measurement of power of the grating external cavity diode laser; (b1)~(b3) stabilities of emission spectra
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Fig.6 Change of threshold current of the grating external cavity diode laser with lasing wavelength

\V]
W
T

Threshold current /mA

[\
Do

4 4 ik

BEiH T Littrow fif 53 19 405 nm 3 BOBHES 6 SO B8 L MM 4 5 (R HOR 3845 4 16 5 7 34
OG22 905 0 0B B O A1 T e T2 5 PO B8 190 0 A o LSBT
405 nim PB4 G PR UG 8 10 2 PR 25 A 38 . 92001 0 P2 36 2 S ook S BT e 51
WO B A B FL A0 DA 31 A W ) 22 A T FLE 8K VA L 08 0 P4 80380 T %24 9 i 11, 0B S )
7003 i 4P 33 55T SO 0 4 E A9 K I B R 4 3.5 . T ALY 100 mA 1 7 2
F it % o 28.05 W 34 B JEAE DU 6] 4 i 1 0.5%

S & 3 ik

1 Yao Zhenyu, Li Xueqin, Zhang Baoping. Research progresses of GaN- Based grating external cavity semiconductor
lasers[J]. Micronanoelectronic Technology, 2013, 50(10): 609-614, 622.
WEE I, B, 5k E V. GaN HOGHEAME SR BOL 2R BF 5T HE R (J]. B i TR, 2013, 50(10): 609-614, 622.

2 Melanson J E; C A Lucy. Violet (405 nm) diode laser for laser induced fluorescence detection in capillary
electrophoresis[J]. The Analyst, 125(6): 1049-1052.

3 Park J, S Kim. A simple and compact blue diode laser powered excitation source for fluorescence detection in
capillary electrochromatographic microchip separation[J]. Microchem J, 2011, 99(1): 103-107.

4 Wang Zhuo, Min Kunlong, Bai Xuebing, et al.. Temperature control of semiconductor laser in gas sensor[J]. Transducer
and Microsystem Technologies, 2013, 32(6): 43-46.
£, W3, K, ARG R 2R RO g RO TR B [J). 1L R SR 4, 2013, 32(6): 43-46.

5 Jiang Pengfei, Zhao Weirui, Zhang Jingjuan, et al.. A narrow line width external-cavity semiconductor laser[J]. Laser
Technology, 2004, 28(2): 160-161.
YIS &, A, TR IR, 5. 2 4T R AN S IREORER [T]. BOBHEAR, 2004, 28(2): 160-161.

6 Kazharsky O, Parkhomov S, Grachev A, et al.. Broad continuous frequency tuning of a diode laser with an external
cavity[J]. Opt Commun, 1997, 137(1): 77-82.

7 Sandra S, Lars H, Joachim S, et al.. Compact tunable diode laser with diffraction limited 1 Watt for atom cooling and
trapping[C]. SPIE, 2004, 5336: 17-25.

8 R Claps, J Sabbagjzadeh, M Fink. Raman spectroscopy with a single—frequency, high—-power, broad—area laser diode
[J]. Appl Spectrosc, 1999, 53(5): 491-496.

9 Feng Jiansheng, Yuan Xiao, Xiong Baoxing, et al.. Wavelength stabilization and linewidth narrowing of laser diode for
pumping Cs vapor laser[J]. Acta Optica Sinica, 2014, 34(5): 05614001.
BN, R BEER, M TS M AR MO R 09 2k SO SR K R E 5 R IEAR AL RTIT (). a2 24, 2014, 34(5):
0514001.

031404-5



52, 031404(2015) HMYSEMNYEBEIZFHE www.opticsjournal.net

10 Wei Fang, Chen Dijun, Xin Guofeng, et al.. A compact and rugged tunable external cavity diode laser with littman—
metcalf configuration[J]. Chinese J Lasers, 2013, 40(11): 1102012.
BOOF, MR 4R, ¢ E B, 5. B4 IR Littman-Metcalf B A] 18 A0 ks 2 AR BOEEF [J]. 1 EEOE, 2013, 40(11): 1102012,
11 Chen Shaowei, Lii Xueqin, Zhang Jiangyong, et al.. Blue- violet broadly tunable grating— coupled external cavity
semiconductor laser[J]. Laser & Optoelectronics Progress, 2013, 50(11): 111405.
Wb, B, BRI BE, A%, 5000 ST AT IR e A A1 I A S RMOL AR (], WOt 5ot 1o R, 20138, 50(11): 111405.
12 Lii Xueqin, Chen Shaowei, Zhang Jiangyong, et al.. Tuning properties of external cavity violet semiconductor laser[J].
Chin Phys Lett, 2013, 30(7): 07204.

13 L Ricci, M Weidemiiller, A Hemmerich, et al.. A compact grating—stabilized diode laser system for atomic physics[J].
Opt Commun, 1995, 117(5): 541-549.

14 A S Arnold, J S Wilson, M G Boshier. A simple extended-cavity diode laser[J]. Rev Scient Instrum, 1998, 79(3): 1236-1239.
=E&RE: K R

031404- 6



