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"Smile'" Effect on the Beam Quality for Diode Laser Arrays
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(Institute of Laser Engineering ., Beijing University of Technology . Beijing 100124, China)

Abstract By establishing the near-field and far-field models of the diode laser arrays with the " Smile" effect, and
combining optical near-field scanning method with Gaussian beam propagation theory, the conclusion that the value of
"Smile" effect and the distribution decide the beam quality of diode laser arrays together is proved theoretically and
experimentally. Except that, the beam parameters products of diode laser arrays under different "Smile" effect in the

fast axis are calculated.
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Fig. 3 Schematic diagram of the P-I curve and far-field,

near-field test results of the LDA sample
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Fast axis Fast axis

Experimental Calculated Waist width

Smile /  divergency  divergency Wavelength / ] Waist width BPP /
No. value / value / of emitter /
pm angle of angle of nm of LDA /pm (mmemrad)
3} ) 3 mm mm pm
LDA /(°)  emitter /(°)
0 0 43.670 43.67 941 — 658. 727 1.572 1.572 0.299
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Fig. 4 (a) Distributions of the "Smile" value and BPP; (b) distributions of the "Smile" effect for the

four experimental samples
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Table 2 Experimental and theoretical values of the three models

Divergency angle

Waist width of Waist width of

No. Smile /pm ) . Wavelength /nm ) K;/(mm-e*mrad)
fast axis /(%) emitter /pm LDA /pm
1 2 43.67 941 1.572 2.652 0.505
2 2 43.67 941 1.572 2.251 0.429
3 2 43.67 941 1.572 2.793 0.532

HIIE 5 K3 2 RIS I AEARIR] A K B B EG
“Smile” AL A1 &0 T » A ] /9 Smile” 208 73 A 7
S0 LDA PRbh 77 10 SR i W R AN . Gl i e

BT A 1 Ko T LU A 8 23 A B 25 5 B i
BPP i 22 5 (e 1T 35 24 00 WEW] T Smile” 8§ 07 43 1 B
AR LDA P4 e T BA A al Z AL 50

0502006-4



M A

e G 8O 25 B 51 Y Smile” 5 R % 6 HET R 52 R

. 2.0 = %Std
32 ig a S?d
é 08 [ ‘.... A“““‘["‘“""- A‘AAA
B o4l Rl " £
<% 4 '.J' AL “.' A
E 0F 22 A
2 -04F Ay :"ngx
<= A A S g
o -0.8 .‘IA W E R
g -12}
5 -L6[ (b)
-2.0

0 1.0 2.0 3.0 40 5.0 6.0 7.0 80 9.0 10.0
Emitter horizontal position /mm

B 5 (a) 3 AIBIRIEHES i m &5 (b) 3 1B 1) Smile” 20N 43 A1 78 2 &
Fig.5 (a) Spots distributions for the three models; (b) distributions of the "Smile" effect for the three models

LI B

i 2 57 Smile” SN A P T e 5 Ok 51
I 3 SR 3 MM AT I S 2
WGP B AN 45 45 th T — e Smmile” 451
SPET B LDA Bl 1 52 b b ot o R Bk g
Iy s 3 LA Ay Ml 780 1) ] Smille” B A% 1
LDA fHe e T B G ] T Sile™ B0 9
AN A A5 ST e LDA 7 1 5 b i i
SOt 226 SR 4 4 LDA Oy 36 B 98 2 5 0 0 it
S b O i e B0 T 9 15 90 S

& X X #

1 Andre Timmermannn, Jens Meinschien, Perter Bruns et al..
Next generation high-brightness diode lasers offer new industrial
applications[ C]. SPIE, 2008, 6876 68760U

2 J. Wastson, D. Schleuning, P. Lavikko e al.. High-brightness
line generators and fiber-coupled sources based on low-smile laser
diode arrays[C]. SPIE. 2008, 6876;: 68760V

3 Robin K. Huang, Bien Chann, Leo J. Missaggia et al.. High-
brightness wavelength beam combined semiconductor laser diode
arrays [ ] ]. IEEE Photon. Technol. Lett., 2007, 19 (4);
209~211

4 C. L. Talbot, M. E. ]J. Friese, D. Wang et al.. Linewidth
reduction in a large-smile laser diode array[J]. Appl. Opt. .,
2005, 44(29) . 6264~6268

5 Cao Yinhua, Liu Yougiang, Qin Wenbin et al.. Kilowatt diode
laser with beam quality better than all-solid-state laser [ J].
Chinese J. Lasers, 2009, 36(9) . 2282~2285
HRAE, XA, 230k . EAUT A A RO T R
B EOL R BBk, 2009, 36(9): 2282~2285

6 Ma Xiaoyu, Wang Jun, Liu Suping. Present situation of
investigations and applications in high power semiconductor lasers
[J]. Infrared and Laser Engineering , 2008, 37(2): 189~194
BF. £ R, NEF. BARIERESEBOEE DT K
BURLT]. frsh bk 242, 2008, 37(2): 189~194

7 Wang Jingwei, Yuan Zhenbang, Zhang Yanxin et al.. Study of
the mechanisms of spectral broadening in high power
semiconductor laser arrays[]J|. Chinese J. Lasers, 2010, 37(1):
92~99
FED, IR, KEE L. KRIRESEBOEE ] 6 0% R v
LR SELT]. F Bk, 2010, 37(1): 92~99

8 Xingsheng Liu, Ronald W. Davis, Lawrence C. Hughes et al. .
A study on the reliability of indium solder die bonding of high

power semiconductor lasers[J]. J. Appl. Phys., 2006, 100(1) ;
013104

9 Li Peng. Preparation of AuSn Alloys for Packaging of High
Power[ D]. Changchun: Changchun University of Science and
Technology, 2010. 1~49
M. AT R RO AR R AuSn G A RORH A
HRMRID]. K& KEM TR, 2010. 1~49

10 Liu Chunling.
semiconductor lasers [ J]. J. Optoelectronics -+
17(7): 902~904
XIFF. KRI%E LD HEHERMHFRLI] e F -8k, 2006,
17(7): 902~904

11 Wang Xiangpeng, Li Zaijin, Liu Yun e al.. Smile effect and

New encapsulation technique of high power
Laser, 2006,

package technique for diode laser arrays[J]. Optics and Precision
Engineering , 2010, 18(3): 552~557
FEHM, ZHE, X o % EFEEOLEHEIIER Smile RN 5
HAEH AL £%F #5142, 2010, 18(3): 552~557

12 Guo Linhui, Tang Chun, Wu Deyong et al.. Measurement of
"Smile" for high-power diode laser array[J]. High Power Laser
and Particle Beams, 2009, 21(2) . 195~198
SeMROME, R, RET % RIMEZMAEBOEHLREW
“Smile” ity ik [J]. sk 54T &, 2009, 21(2): 195~198

13 Su Hua. Study on the Dissipation and Packaging of High Power
Laser Diode Module[ D]. Jilin: Jilin University, 2007. 1~69
A B RURESEEOCHR RN G HEHRLD]. &
M EARKE, 2007, 1~69

14 Deng Xinli, Liu Yun, Yin Honghe et al.. Theoretical analysis
and experiment of " Smile" correction for diode laser bar[]].
Chinese J. Lasers, 2008, 35(4): 505~508
MEZE, X =, FLB E. RO S iy %
S [T]. P AL, 2008, 35(4); 505~508

15 J. F. Monjardin, K. M. Nowak, H. J. Bakerer al.. Correction
of beam errors in high power laser diode bars and stacks[J]. Opz.
Express., 2006, 14(18) . 8178~8183

16 Markus Revermann, Andre Timmermann, Jens Meinschien et
al.. Efficient high-brightness diode laser modules offer new
industrial applications[ C]. SPIE, 2007, 6456 64560Q

17 N. U. Wetter. Three-fold effective brightness increase of laser
diode bar emission by assessment and correction of diode array
curvature[J]. Opt. & Laser Technol. , 2001, 33(3): 181~187

18 Friedrich Bachmann, Peter Loosen, Reinhard Poprawe. High
Power Diode Lasers Technology and Applications[ M]. Berlin:
Springer, 2006. 138~139

19 W. D. Herzog, M. S. Unlu, B. B.
divergence and waist measurements of laser diodes by near-field
scanning optical microscopy [ J]. Appl. Phys. Lett., 1997,
70(6): 670~688

Goldberg et al.. Beam

EERE: R

0502006-5



