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Abstract: Maintaining excellent beam quality is very important for the construction of the experimental
spectral beam combining(SBC) system. The influence of pointing deviation on the beam characteristic was
studied in SBC of fiber laser array theoretically. The incident light field of the laser array with the
pointing deviation was corrected, and the variation rule of the combined beam quality with uniformly
distributed random perturbations was discussed by the beam propagation model and the statistical analysis.

The simulation result shows that the pointing deviation has a significant effect on the output
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characteristics of the SBC system. When the maximum deflection angle of the laser array is only 0.05°,

the beam quality of SBC system will increase to(6.49+1.73). In order to achieve the brightness scaling of

combined beam and gradually expand the scale of laser array, the combined beam quality tends to stabilize.

As a reference for the array scale (30 fiber lasers) with the changes of relative stability, the variation

tendency of the M? factor and maximum pointing deflection angle is fitted for building the experimental

system of SBC.
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Fig.1 Schematic illustration of spectral beam combining system
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Fig.2 Simplified model illustration of laser array with

pointing deviation
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Tab.1 Simulation parameters of the spectral beam

combining system with pointing deviation

Parameter Value Parameter Value
Wwo/mm 3 Ay/mm 1 064
Ap/mm 5 a/(°) 36.25
f/mm 1 d/mm 1/960

Diffraction Deviation
order g +1 range 80/(°) 0.005-0.05
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Fig.3 Statistical distribution of the combined beam M? factor when
the maximum deflection angle of the fiber laser array are

(a) 0.005° and (b) 0.05°
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Fig.4 Degradation curve of the M? factor with uniform distribution

of the pointing deviation of 5—fiber lasers array
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Fig.5 Variation tendency of statistical M? factor with the expansion

of the scale of laser array(86=0.025°)

MIEL 5 dra] LU L Bl B 0 MRS A AN W3 g
M B E S GRS N e e TRGE | AR ME2E 2 B
el R R 2 TARUE o XL SR
W BOCHE SRR AW R, 45 1 I 22 X5 &R
GOLR TR A SR80, e B s T8
R, FUZ AR ) 5% SRR (SO Y SE M, 78— R B 1
XA G REAE G A, PR AR 5 AL

T2k, 42 P0G I I BB 2 28 30 B, &
IR F G R T A AL WL T (3.8520.28), it
ZEL A 1R G50 o T A A TR I A 4 91 LA
BB, X RIS R 91 (5 1 0 22 01T 58 4%
BT, 44k 30 BT TR BOE M T B 1 G
(s L RLEE, AN 6 BT R, B 2R M, =10°x
(7.2386°+0.9380)+1.0 B FHIAE 20 45 e A 6 R
5t AR AR 160 % R BRI A MU, M S B Y
T T RO A R R SR R

9
e Simulated data
8 y=10°%(7.23x°+0.93x)+1.0
7_
6_
-
o
S 5r
Sy
5
3k
2+
1
0

0.0 0.02 003 004 005
56/(%)

(=]

6 30 BEHOLIFFI M2 K TR AL th £k
Fig.6 Fitting curve of degraded M? factor of 30—fiber lasers array
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