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Influence of Optical Path Difference on Combination

Effect in Multi-wavelength Active Coherent Beam Combination

HAN Kai , XU Xiao-jun , ZHOU Pu, MA Yan-xing , WANG Xiao-lin
(College of Opto-electric Science and Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: In order to make a theoretical description of the multi-wavelength active coherent beam combination(CBC) , and to figure

out the significant factors influencing the combination effect, a mathematical model was established based upon the fundamentals of CBC.

The combination effect of each frequency component and the whole combination effect are obtained on the calculation of the nine-

wavelength seven-channel CBC example with various optical path differences. Only the central frequency component is coherently

enhanced and the whole combination effect degenerates to non-coherent beam combination on the condition of large optical path

difference. More components are coherently enhanced and the whole combination effect is improved when the optical path difference is

small. The optical path difference is the key in multi-wavelength active CBC. To achieve excellent combination effect, the optical path

difference should be adjusted to the same and then the phase of each channel is locked.
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Fig.1 Typical configuration of multi-wavelength active coherent beam combination

(x-2,)"+(y-9.)°
E,Wn(x,y) =/ al yn)wvw(oz)exp( B w»,lz( Z) )

. 27[' Z l (x_xm)z""(y_ym)z ,
‘eXp =) 7)‘)" + m + 2R, (Z) - 900»" + 90711,»” (1)

bV a (o, ) ARFBRA , BB B4 1 4 X
SRIEREG Z + 1, RS m B RO E I 1 B
HHE, Z RN E RS R eSS /] 3 h L
TR, 1, OCHRTE RS O HE B% b 28 7 R D6
(Z>1,); wy 27 m BTG I BERE A% 5 A1 R Y
w, (Z) = wy 1+ (212, )’ FRE m
BN v, BRSO AE LGS T LR AR5 R, (2)
=7 + Zo, 12, BN m BRI v, BRI
SrAE RS T B AT il AR AR Zo, RN v,
RIS W ER AR B Z,, =m0, wp/ C, C
i ; o, = arctan( 2/ Zo, ), ZERHHINFIRS 5 -
RE m B v, B R A3 A L
(oo, y) WECE T BB AFR, (1,5 y,,) K5
T _F265 m B GHR PO R AR

AT A BT b2 B O T 5 i

HHRE R T A6 . A A5 B R R
BB B A T B, AS R ) i o AR A T
7 ke EMECE T E A OGRS RN v,
R AT 23 B8 53 1A) A 4 e 6 4 oy
E, (x,y) = ZEM,»”WJ) (2)
v, BRI G R
L (x,y)=E, (x,y)x E, (x,y) (3)
NS T A A O AR 1) 5 B R 45 B R 43 )
ez
ey = S (o) (4)
TE—A N 3K M % MOPA 45 #4914 3= 3h =X AH
TEMARGH SR BRI AT 1, (%, y)

HE B oR B 58 43 A T Cx,y) ATH (1) ~
(g5,



© 30 - (EE TR S S AN e

2011 4F

2 hEITESSH

AR (1) ~ (4), B9 P 7 FEAH
TH ARG RGBT IR . 9 BRI 0
KA Ao = 1064nm, AHR A HLOHR R v, =2.82
x 10" Hz; 9 M (14 (B B do 5 52 380f L O A %
TERl— 9%, %k 3GHz; 9 I3 1 43 58 B AH 55
Blia(yvy) =alvy) = =alvy) =1, 00K 2; 2z Bt
b 10km, w, A 5mm, AN A 1S Zoy” \
w, (Z) R, (Z) @y, r MBI o, BEBLIK
15,7 BEOCHHES N Y, & A e [ B 249
1B3mm, W& 3. F3 R4 Z MHRAAAEE AL DG
mE BAl=1,,-1,(m=1,2,-+,6),

v,=2.82X10"Hz dv=3GHz

B2 9Bk 7 BEART A B R i

Fig.2  The spectrum of the nine-wavelength

seven-channel CBC example
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Fig.3 The near-field intensity distribution of the
nine-wavelength seven-channel CBC example
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Fig.4 The far-field intensity distribution of each frequency component on the condition of Al = 1em
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Fig.5 The whole far-field intensity distribution on the condition of Al = 1em
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Fig.6 The far-field intensity distribution of each frequency component on the condition of Al =0.3cm
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Fig.7 The whole far-field intensity distribution on the condition of Al =0.3cm
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Fig.8 The far-field intensity distribution of each frequency component on the condition of Al =0.1cm
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Fig.9 The whole far-field intensity distribution on the condition of Al =0.1cm
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