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Accurate analysis of coherent beam combining of fiber laser
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Abstract: In order to study the properties of fiber laser and coherent combining beam accurately , the propagation properties
and beam quality of LP,, mode and the field of coherent combining beam were analyzed in terms of the method that the mode of
LP, was decomposed into orthonormal Laguerre-Gaussian modes. Then the beam quality and the propagation field were compared
with that of Gaussian beam which is usually used to describe fiber laser. The results show the far field distribution of LP; mode
and that of Gaussian beam are much different after transmission though their initial field distribution is the same, and the
difference between the field of coherent combination of LP,, mode and that of Gaussian beam is obvious. For accurate analysis of

the properties of coherent beam combination, the ‘expression of the Laguerre-Gaussian modes of a fiber laser should be used.
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Fig. 1 a—normalized amplitudes of initial field b—normalized intensity

of far field
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Fig.3 Normalized intensity of coherent beam combination

EHERIHESZE RN a=15um,f=10cm, A =1pm, J4
£FEBE d FIEFER T ¢ = (d - 2w,) /w, K. B3 A
t=1 BARREE 2 M T & BOGR T — 6% i
, SEER BN DRI & BUOG TR 2k, Rk A FAR
Wt p S AOLE 2, B 3a 1 2z = 10em, |8 3b
z2=10m, M3 ATLAE ), S0 ARG 65
TH] I ) I B A V] 1 T 0 R 8L, B R M BE B Y 4
hn, T 58U BE R 3 K, X 5w T A O R )
GEIREEA B, HME 3a 8 3b BEA] LUK, NS
TERESIE R s, & i A TR & BOLHOL
585 8RS TR A O OB SR AR AF TE T B 2
3, VB I R AR AE 4 R DG ET WO T & U 22
A BYIR S HER s H IR OGO & UG R
a3 5345 R F B N A

B4 BARIER T ORA RO & ROCHTE
z=10em ZEHYIH—AGIR M , Bl da 1 ¢ =2, K 4b

P

aussian mode

2

G

5 0.87 ¢ aguerre-Gaussian mode

2]

'—é 0.6

N =

504 =2

E

202 /\‘
0.0 05 10 15 20

r/mm

1.0 Laguerre-Gaussian mode

d intensity
[==)
=]

o
A

17¢

S04

norm

©
i

0.0

0.5 1.01.5 202.53.0 3540 4.5
r/mm

Fig.4 Normalized intensity of coherent beam combination versus different

filled factors
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