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Effect of polarization error on combining efficiency of coherent polarization beam
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Abstract: To further improve combining efficiency of polarized beam combination, effect of polarization error and
systematical extensibility were analyzed byusing numerical simulation method. The influence of polarization error on combining
efficiency of coherent polarization beams was calculated under three kinds of different expanded structures. The overall combining
efficiency of 16 path beamswith Y structure decreases 0.33% when the transmittance of polarization beam combiner( PBC) and
the reflectance of PBC are 96% and 99. 5% respectively, the transmittance of the half wave-plate is 99. 7% and polarization
error is 0. 03rad. The combining efficiency declines gradually with the increase of beam number. The combining efficiency of 128
beams with Y structure drops to 83% . The results show that, Y structure with the relative balance of light power has the highest

combining efficiency, and has the least influence by the polarization error. This study determines the optimal combining scheme of

the system and provides a reference for the efficiency analysis based on coherent polarization combination.
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Fig. 1 Principle of polarized beam combination
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Fig.2 Schematic diagram of coherent polarization beam combining
a—vprinciple of Y-cascade structure b—principle of R-cascade structure

c—vprinciple of F-cascade structure
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Fig.3 Influence of polarization error on combining efficiency of three struc-

tures without PBC and HWP loss

MNP 3 FH3RAE R AT LAAE A, 3 i 44 19 A )8R
A bt (i PR DR 22 FOHE T8/, AR T Y Y45 F %k
TRIRZEN A ZR I . 4B =B, =0.03rad A, Y
TR BLF R 3 Rl 4544 1) U8R 739 D 99. 64%
99.24% ,99. 24% ; s P 1= 2238 /i 0. 03rad, Y % R
TF T3 Fh a5 A8 A R 00 R R T 0.36% ,
0.76% ,0.76% .y T PRAIER SR G MR T 99%

Y BR BUF S5 R I R AR R 25 a6 404 i /N
0.0502rad ,0. 0346rad ,0. 0346rad, Il |45 5 20 | 3k
RZESER A TR S AR — A EE RN E, K3
H R A F R R 2 TR A D PR 7 o 4 A L
AR IR G LAk A8, 35 R O3 g 53 =X, 78 PBC
AT S R0 S5 R 4k 100% 1), 2k A 2 AR R Y
SEBRESL T, PBC Al HWP X6 RE a2 7= AR A€,
FdnAL B PBC I S 56 35 3 28 48 18 1T LA 43 51 3k 3
99.5% ,96% L) I, i HWP 195 5 &R 0] DLk 5] 99. 7%
Pl BB —Br S Rn, A SR . HWVP &
PR T =99. 7% , PBC LT Ry =99. 5% , PBC

Y cascade

Tag 070 p,frad

cascade

pee
1.0

Y cascade
ssssnsR cascade

== == F cascade
= 0.5

0.0 0.5 1.0 1.5 2.0

Fig.4 Influence of polarization error on combining efficiency of three struc-
tures with PBC and HWP loss
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Fig.5 Extensibility of three kinds of structuresunder the influence of polari-
zation error
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