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Abstract Because of the good beam quality and heat dissipation of single emitter diode laser. it is more suitable to

be used in the source of electro-optic countermeasure. Aim at the response curve of charge-coupled device (CCD)
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spectrum, 808 nm single emitter is used as unit source and 24 single emitters are divided into four groups. In order to

increase the output power intensity, space combination and polarization combination are used in the experiment
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Combined beam is focused in an optical fiber through the focused lens group designed by ourself. All the single

emitters are connected in series. When the drive current is 8.5 A, 162 W output power is obtained from a 300 um
fiber core with a numerical aperture of 0.22 at 808 nm and coupling efficiency of 84 %
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Fig. 1 Collimation scheme of single LD
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Table 1 Beam quality of 808 nm LD before and

after collimation

do/ 20,/ Sevr/

mm mrad (mmemrad)

Before collimation in fast axis 0.001 1222 0. 31
After collimation in fast axis 0. 98 3 0.735
Before collimation in slow axis 0. 2 192.5  9.625
After collimation in slow axis 5.6 8.8 12.32
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displacement; (c¢) beam after space combination
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Fig. 4 Beam collimation figure measured by CCD

0502001-3



H |

BB T WO A E TS DR S O e i R R A A
4 mrad ., 88 i 5L 5 BOTE L X AL BT YA R
RTEIHE ., X2 2R H Oy Ak A R0
Pl 2 o A E S AR A — AR o RE
O ARTE FOLRIE H LA, S BUR B A R, o T
0 AN L R AN B A o) b R IE TR B L A
SO T DR B HE ELROR o B S BB BGTT B L
Dt &t ELOGTE Dl 5 1) b 2R AT S ) R
A 5 1> 23 (8] 5 oIS T B B 5T HEAT i 41 G 5
R BT RO R RERGEM A SRR
300 um . NA K 0. 22 4,

K 5 FE 6 4358 % F Focus Monitor Y& 3R i
BT AN R Y R OB BE RO R B M . A
B5 Hrl DUE PO B RT L il K, 2 S
T Z B o3 A B HE PR R Kk B AR R BT E 5
HHY

0.20

-0.20

Slow axis position

0.40

0.70 0.90 1.10
Fast axis position

&5 AR 4 A E
Fig.5 Measured intensity distribution of
beam focus spot

2D-presentation

16.50 - 'i! :
1 E s
16.00 - i y
] -]
§ 15550 - 5 :
2 15.00 - i i
5 ] o
Z 1450 - FI
; 14.00 . '
] ® L]
£ 13.50 - o 8
3 13001 o |
12'50—_ y .Lu
’ —
-200.0 0 200.0

M
&6 ' Ao Sk ) £ (]
Fig. 6 Measured diagram of beam quality
i BPP A 258 o W i MP R ok A F)
. & 6 A My 72,

M = %fﬁf‘}“ D)

Hy (6) FCHE T Hh PRl Jy ) G AR BT &y 18,5 mme
mrad, 18 5 75 7] Y6 3R B & 4 14. 2 mmemrad, 12 565K
S R T BB, — 5 T 718 Bl oA B
Tt RT3 I AR O O R B AR 2% 5 55— U TR TR R
SURBOGER AT IR e i AR IR ARRHGE £k 7 A BN g
(O A5 7E 7K 1 5 1] 74 057 ' i 9 BRARL A B X R
SAC 752 B8 1A I 3 B0 A A 2 3o ROt e A
J 0 B 5 1o Ol R BB Y i e R 25 AR TR
10 2o A v A ] 1 a5 22 4 R BOBBRE R P8 KL 7R
PR AR A SR AU R R B AL AR M K T ROHE
X R 53 BE B TR CET (4% iy o B P A FE

S v TR 2R O g R T R I L A
T TR WA [A] A W 3k DU A5 6 2F 4t 2 R AR s
IR 5 WO6 A I G T AR b BT B R H i 2
R AR e A SRR . MK 7 PR, G
TAEH A 8.5 A W G2 f it D) 162 Wi &
BORIRF 8400, T2 h v BT FH 1Y =i AR O £F b 11 1K
AP 7 A T R A A TR T 4001

ap =1[13]
o

He B
200 100

180t .- 7£: 490

160 ~1 80
£ 10} 0 <
g 1201 e 160 5
2 100} 7 150 &
2 80r 7 140 2
g‘ 60+ / 130 =

o 40f /' —=— fiber output power | o,

/ —=— LD output power
201 ,/ —e— coupling efficiency ] 10
S = 0
00 1 2 3 4 5 6 7 8 9

Current /A

P 7 R T v U i 2 BR3¢

Fig. 7 Power-current curves and coupling efficiency

4 e

FKHARESREARLIHT 2 LR mEmR. 2
PP FARBOL G O G LR A b i A 2R S
BOER R B 207 8.5 A LR T Ll ad s
%R 300 pm NA 4 0. 22 96 4F 5 D)% o162 W,
R a3k 84 %, H HITIE 7E A DR DRl o' o5 i 22
8 e 780, LA P o't o o 422 3 BT HEL

& X X #
1 Cheng Xiangai. Fu Xiquan. Sun Yungiang et al.. Failure of array
CCD irradiated by high-repetitive femto-second laser[ J]. High

Power Laser and Particle Beams, 2007, 19(11) . 1783~1786

0502001-4



R HE 5

IETF 808 nm f §IRBOL I N AR KL A B

FEMZ, s, PMER . W A PR CEBOEX % CCD
FRMBEIRT]). Bk B4 F &, 2007, 19(11): 1783~1786

2 Cai Yue, Ye Xisheng, Ma Zhiliang et al.. Experiment of 170 ps
laser pulse irradiation effect on visible plane array Si-CCD[]].
Optics and Precision Engineering , 2011, 19(2): 457~462
3 BK, M4, TE S5 170 ps MO% Ik b g R AT L O T R
Si-CCD fyse i), b3 #d 42, 2011, 19(2) . 457~462

3 Wang Siwen, Guo Lihong. Zhao Shuai et al.. Experiments of
high-power CO, laser disturbance to far-field HgCdTe detectors
[J]. Optics and Precision Engineering , 2010, 18(4); 798~804
TR, FESr L. B b . mIR CO. Wt it HgCdTe
PRI THRERT] . k% % T8, 2010, 18(4): 798~804

4 Zhou Jianmin, Fu Youyu., Guo Jin et al.. Research on the soft
damage of CCD induced by pulse laser[J]. Laser Journal, 2005,
26(2): 20~21
IR, a4, B 30 5. Mkoh#oext CCD [ &6 14 £ AR B
e[, sk &, 2005, 26(2): 20~21

5 Wang Xiangpeng, Li Zaijin, Wang Lijun e a/.. Smile effect and
package technique for diode laser arrays[J]. Optics and Precision
Engineering » 2010, 18(3): 552~557
FAEMS . A, FrE % ESEBOCH SR Smile 20N 5
HARH AL % #5142, 2010, 18(3): 552~557

6 D. Schroder, E. Werner, A. Franke e al.. Roadmap to low
cost, high brightness diode laser power out of the fiber [ C]J.
SPIE, 2010, 7583. 758309

7 J. Pierer, S. Grossmann, G. Spinola Durante e al.. Automated
assembly processes of high power single emitter diode lasers for
100 W in 105 pm/NA 0. 15 fiber module [ C]. SPIE, 2011,

7918 . 791801

8 Kirk Price, Frank Pfeffer, Paul Leisher e al.. kW-class
industrial diode lasers comprised of single emitters[ C]. SPIE,
2010, 7583. 75830E

9 David Havrilla, Marco Holzer, Riidiger Brockmann e al..
Dramatic advances in direct diode lasers [ C|. SPIE, 2010,
7583 75830B

10 Wang Xiangpeng, Peng Hangyu, Wang Lijun e a/.. 880 nm
high-power fiber-coupled diode laser module for active
illumination[ J]. High Power Laser and Particle Beams, 2010,
22(7): 1500~1504
EREMS . AT, £ F . 880 nm 2 S RMOL 8 B &
MG EET]. sk 5 8T &, 2010, 22(7): 1500~1504

11 Peng Hangyu, Gu Yuanyuan, Zhu Hongbo et al.. Study on beam
shaping of high power diode lasers[]J]. Chinese J. Lasers, 2011,
38(2): 0202010
EMUF WU . RELSE S RIS RO R IR A B
ABF5ELI]. FEBk, 2011, 38(2): 0202010

12 M. Werner, C. Wessling, S. Hengesbachet al.. 100 W/100 pm
passively cooled, fiber coupled diode laser at 976 nm based on
multiple 100 pm single emitters[ C]. SPIE, 2009, 7198 71980P

13 Zhu Hongbo, Hao Mingming, Wang Lijun et al.. High efficiency
module of fiber coupled diode laser [J]. Chinese Journal of
Luminescence, 2011, 32(11): 1147~1151
RUER, MBI, ESLE GF. mRORE ARG OGE R S B
[J). &%k, 2011, 32(11); 1147~1151

EERE: R

0502001-5



