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Computer simulation and experiment research-about optical
beam characteristics of semiconductor laser
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Abstract : The goal of this article is to present a measuring system which is fast and simple to be applied for the middle or
large scale production of semiconductor lasers. The-simulation is performed to the near field pattern ,far field pattern and divergence
angle etc. of the semiconductor laser with the finite=difference analysis. A measuring system is built to measure the characteristics.
Finally ,the experimental system error is analyzed ,and an approach to cut down the error is presented. Compared with other

methods ,this measuring system is simplesfastiand precise.
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Fig.1 Finite difference lattice
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Fig.2 Structure of 650nm semiconductor laser

Table 1 Structure of 650nm laser

X refractive width
material

index [ um
substrate ,current
. 3.830-
blocking layer and GAs i —
} i0.8128
ohmic contact layer
covering layer (Aly 9Gag.1) 0.5Ing 5P 3.282 1.1
waveguide layer  (Alg.55Gao. 45) 0.51No. 5P 3.445 0.04
barrier (Alg.55 G, 45) 0.51N0. 5P 3.445 0. 004
well Gag.5Ing 5P 3.675+ik 0.007
blocking layer SiO; 1.457 0.2
electrode Au 0.241-i6.56 0.2
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Fig.3 Simulation result of near field pattern in waveguide
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Fig.4 Simulation result,of fanfield pattern(z >204)
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Fig.5 Bxerimental system to measure the near field pattern
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Fig.6 3-D distribution of far field experimental result



8% H3

HIGH - SABOERE A B T SIS SR T 58 301

WOLER o =LA H] AN B M 5 23 R] Vs
WRHOLE R AR R YT LAgE— B IF M Ot 4R Y
Pt o $2E x,y FH_EAE 4EATE L o

FE I T2C 375640 A O Y-SRI R A 1) — 4
BAREUH R i — e i AR
O o BRI (RELR) FSERRI (SE48) 1Y
AT 7 R o AT LA A 2
AN 6 ) =10.67 ;INFIAHAN 61 =44.88

o )i
H el
{ FI
M
1 'y

0.9 7
2 0.8t
8
S 07
Bog
Sos
é 0.4+
% [ i) P S ’/” SN DR T
0.1--

0

-8

N
40 60 80

LS
20
distance/10mm

Fig.7 1-D distribution contrast about far field simulation and experimental
results
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Fig.8 3-D distribution of far field experimental result which hasn't
been dealt
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Fig.9 Error analysis
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Table 1 Theoretical distribution of displacement, and the relevant optical

path difference

coordinate deflection digplacement optical path difference
/ mm /'m (A=632.8nm)
0 0 0. 000000
10 4.22E- 08 0.066755
20 1.64E- 07 0.259824
30 3.60E- 07 0.568410
40 6.21E- 07 0.981718
50 9.42E- 07 1. 488951
60 1.32E- 06 2.079313
70 1.74E- 06 2.742009
80 2.19E- 06 3.466241
90 2.68E- 06 4.241216
100 3.20E- 06 5.056135
110 3.73E- 06 5.900204
120 4.28E- 06 6.762625
130 4.83E- 06 7.632605
140 5.38E- 06 8. 499345
150 5.92E- 06 9. 352050
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Fig.5 Deflection distribution by analog computation
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