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Study on laser bean cam bination by binary phase grating

LUO Bo-liangl, WANG Cheng-chengz, DU]I'ng-leil, MA Chi
(L Deparment of Physics Sichuan Unwersiy Chengdu 610064 Ching 2 Research Center of Laser Fusibn CAEP, M mnyang
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Abstract Fran the point of view of Fourier optics hser bean coherent canbinaton by binary phase grating is discussed
and the desgnmethod of phase grating is studied Using the geneti-smuhted annealing algorihm the optimum param eters of
grating are obtaned Then the smuhtion results of diffraction and can bmnation are presented The ermr analysis show s that itw ill
influences the diffraction efficiency For laser beam canbmnation binary phase grating 5 smplk flex ble and can greatly mprove
the laser beam’ s pov er density and the systan integration
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Fig I Multrbean coherenton phase grating



382 2006 8

n) | (2M+1)x(2N+1)
12 :
. Z ZA (m, n) (3)
txy) = a(xy)exp/ ®(x y)] (1) o (M 1) x(N+ 1)
ca(ny)  P(xy)
n (1) ; R
o E(xy)=b(xy)epl B(x y)] = 2 DB(m n) x
(o y) = 24 2y Gmn) expl (i n) ] » expl B 1) Jexpl 25 (max + nfy )] (4)
exp[ 27 (m ax + nBy) | (2) - B(m, n)  O(m,n) (m, n)
JA(mon)  $(mon)  (mon) :
a B ¥y N = L/l (5)

’ Iin ’ Imlt
A (m, n) exp[ ® (m,

= L Hex iy aa| L

‘ _UZ Z Z ZA(m, n)B(m’ n')expl i(m, n)]expl O(m’ n')]exp{ 2N/ (m+m’)ax+ (n+n)5y]}dxdy

oop= —oom = -M

(6)
s , m'=—mn'=-n :L.Z0

Lu = ‘ZM H/ZWA(m, n)* B(-m, —n)exp #(m, n)]exp[ B(-m, -n)] (7)
JAl"E(x,yﬂzdxdy:m_z;wn_ZWBz(m,n)s (8)
1= | X Yhtm B - g o e (9)

, {ai, b/}, n -N N ,

B(-m, —n)exp[B(-m, —n)] = NV + 1 , D.

A (m, n)exp[— iP(m, n)] (10) l
(10) (9) De:D(f)+2m;D(”)’+
D(0)=D(E1) = .= D(En) (16
rl—IZ ZA(mn)I\Z ZA(mn)— ,

Z ZA (m,n) =§ (11) E’= af[D(0) —DED?O)]2+ 22[0@)—
(1) §7 1 D‘,D(An)]2}+ (1-a)(1-D.) (17)

,D(n) 5 1

D(n) , 2
a [Q 1]
a
a
[8]
2
13 21

{a, b} (1=1 ... L)



30 4 383

0. 5,
Q6
, 351nm, , )

1 4715 2 2x2

Q0 6763 Q 02% 31

[79]

311 REELART AR G| ALN MG R £
(al, b, ey, bk...a,v, b\,),
(a1 + dxl’ bl ey + dxl’

boweeay + o by ),

[Q\ 80
Ay oo Jfl::'m\;u\\'-‘:" ) .
Fig 2 Smulaton effects of bnary phase grating or splitting b eam diy = d(](n)l* (n)) = ](n)df (n)+ f (n)d](n)

22 (18)
= 2x2 dl(n) = (- an)sm—g;(— 1)*4 (n) exp(~
RnTx;, )y I(n) n )

3a dl(n) n
,dl(n) n ,

phase

0.25 0.50 0.75
duty ratio
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Fig 6 Canbiation efficiency varies w ith the incident bean’ s relative phase
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