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Evaluation of beam quality of semiconductor lascrs by beam parameter product
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Abstract: In order to solve the deficiency of the t-aditional evaluation method of beam parameter product on laser beam
quality, based on the characteristics of semiconductor laser 1.eam, the effective focal length data of 6 combined beams of fast axis
collimator (FAC) with focal length 1100pum, & combined beams of FAC with focal length 600pm, and 10 combined beams of
FAC with focal length 600 wm were obtained. The 'heoretical analysis and experimental verification were carried out. The results
show that the more obvious the change of L,, and @ is, the more obvious the change of beam parameter product of beam quality

is. The error between the measured vi v =nl the calculated value is generally less than 5% . This result is helpful for evaluating

Vol. 42 ,No. 6
November,2018

the beam quality of high energy 'acor.
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Fig. 1 Simulation of stacking multilayer diode laser chip
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Table 1 Measurements and calcclatio s 1o 6 combined beams using an

1100pm FAC (N, =¢.", =1,4, =0)

paramc te, mcasurement  calculation  difference/%
L /uym  149.0 138.6 6.1
L, /um 811.0 801.4 7.2
1(‘)‘30F.L1;I;n N, -6, /mad 6.2 6.2 0.1
N, -6, /mrad 0.7 0.7 1.9
M2/(mm - mrad) 7.8 7.8 0.4
T,/ L, /pm 81.3 69.8 9.1
L,,/um 382.6 402.6 2.9
4};_F§n‘1)rfn N, -0, /mad  12.4 9 0.2
N, -6,/mad 0.7 0.9 1.8
M/ (mm -+ mrad)  15.4 14.3 4.1
L, /pm 12.9 12.4 14.1
L,,/um 59.4 59.8 0.9
E;:i:f N, -6, /mad  71.3 70.5 0.2
N, +6,,/mrad 6.2 6.5 1.9
M/ (mm - mrad)  89.7 79.6 8.1

Table 2 Measurements and calculations for 6 combined beams using a
600pum FAC (N, =6,N,, =1,A,=0)
parameter measurement  calculation  difference/ %
L, /pm 301.1 284.3 4.1
L,,/um 698.9 785.6 6.3
EFL of
N, -6, /mrad
100. 1mm Lt 0, /mra 2.9 3.2 1.1
N, -0,/ /mrad 0.4 0.6 0.8
M(lz/(mm + mrad) 3.1 3.1 2.1
L, /pum 151.2 142.6 5.2
L,,/pm 402.4 412.7 4.1
EFL of
* 0, /mrad
49.8mm 1 "0, /mra 59 59 13
N,, -8, /mrad 0.9 0.9 1.0
qu/(mm + mrad) 4.8 4.6 2.9
L, /pm 12.9 19.9 2.9
L,,/pum 62.7 63.5 0.9
EFLof v . /mad 40,1 39.4 1.3
8mm
N,, - 6,/mrad 5.9 5.6 1.0
M2/(mm - mrad)  29.8 26.8 4.2
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Table 3 Measurements and calculations for 10 combined beams using a
600um FAC (N, =6,N,, =1,4_=0)
parameter measurement  calculation  difference/%
L, /pum 286.2 259.2 4.1
L,,/um 741.9 769.3 4.9
l()EOIiLl :;fm N, -0, /mrad 9.1 7.9 0.3
N,, -6, /mrad 0.4 0.4 1.9
qu/(mm + mrad) 22.6 22.6 0.2
L,/pm 139.7 129.5 6.1
L,,/um 402.4 421.1 3.9
43%“;“‘1’; N, -6, /mad  17.1 17.0 0.4
N,, -6,/ /mrad 0.8 0.8 1.9
M/ (mm - mrad)  51.6 49.8 2.1
L,/pm 19.9 18.7 2.8
L, /wm 59.2 59.8 0.8
EFLof =y g /mad 122.6 122.1 0.3
8mm
N,, + 6,/ /mrad 5.8 5.3 1.9
M/2/(mm - mrad)  305.9 303.4 1.6
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