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Beam quality of plane waves diffracted by a rectangular annular aperture
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Abstract: On the basis of analyzing farfield intensity distribution of pane-waves diffracted by a rectangu-
lar annular aperture, a detailed study of the beam quality has been made. Numerical calculation results have
been illugrated. The results indicate that it is suitable to characterizing beam quality of this type of annular
beams with power in bucket ( PIB), B parameter and T parameter. On the other hand, the weakness of these
methods has also pointed out.
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Lk ,Ao , 1 , sine( kg /1)
= sin(kai/ 1)/ (kG/1) (j= x,y)
I(x,y)=1 E(x,y) 1% =

(1_1—82)2[ sine( kax/1)sinc( kay /1) - Esinc( gav/1)sine( &ay/1)]°1(0,0) (2)
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(1) I(x,y) = sinc*(kax/1)sinc*( kay/1)1(0,0) (3)
e 1 s :

I(x,y) = [sinc(kax/1) cos(kay/1) + cos(kax/l)sinc(kay/l)]zl(0, 0)/4 (4)
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Fig. 1 Intensity digribution in far field of a plane wave diffrected by a rectangular annular aperture
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2 Fig.2 PIB curves of a diffreacted plane wave for €
2.1 (PIB) = 0,0.05and 0. 75
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Table 1 B parameter values for €= 0, 0.5 and 0.75 1 , B B
e=0 €=0.5 &= 0.75 i
d (mm) B d( mm) B d(mm) B 2.3 1
1.57 1 .99 2.9 7.3 4%
; n n C ) (
) : n= j f | E(x,y)|2dxdy/J._ f | E(x, y) | *dedy (6)
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n= W f f [sinc( kax/1)sinc(kay/ 1) = €sine( &ax/1)sine( &ay/1)[’dxdy ()
, C X A s rl
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Table 2 T parameter values for €= 0,0.5,0.75 and 0. 9
€= 0 €= 0.5 €= 0.75 €= 0.99
3 co(mm) N(%) c(mm) (%) c(om) N(%) c(mm) 0(%)
(1) (PIB) 314 8150 2.64 463 230 4211 204 076
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