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Long focal depth characteristics of the “ peacock eye” zone plate

Yang Jing, Gao Feng, Xie Shiwei, Xiao Xtao, Du Jinglei
(College of Physical Science and Technology, Sichuan University, Chengdu, 610064)

Abstract: Based on the energy conservation principle and the paraxial ray tracing method, the “ peacock eye” zone
plates are designed and encoded. The plates are used as the elements with long focal depth, whose two important
parameters : the axial intensity distribution and the axial variation of the focused centratspot size, are simulated and
analyzed . At last, the constant central spot size within a finite focal segment is concduded and the corresponding
experimental results are also illustrated.
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Fig. 1  The geometry of the
“ peacock eye” phte
dz focusing into the focal
segment
Ps(x’y): P‘( )9
A, Plx,y),
[d- L12,d+ L/2] L

d

B

P(z)= Pi( )

" /2 ' dr L/2
j PAdx = j P.dz

-A/2 d- L/2

>z(x)= Lx/A

2 (x)
7A/2PSA dx = J. P.(z)dz

d- 172
(1
,z(x) x z
(z>A12)
0¥ kcosa = — ha 0%
FOx T O z(x) Oy~
o Bm kY _
kcosB (%) k= v A
2
@ = k|- —¥F—_
(%, y) ”’[ 2d+ La/A) ~ A/LH
2
dLLz]m Lx/A + dl] (2)
(2) , Lx <dA
2 2
x + v Lx 2 3
(P(x7y): k|:_ 2d + 3A(12[x + 2y]+
2
Lrind 3
3

2

, A = S5mm,

d= 1000mm,
512x512
2.1
(4) [5]
) 2 (4)
2 L 2 2

E(x,y)=A(x,y)*expli®(x,y)],

si(x,y)= U 2{(1+ A(x,y))*cos| ¥ x,
y)1}, 2 :
0 (0<1/2{1+ cos[ ®(x, y)]} b)
1 (bSI/2(1+ cos| ®(x,y)]} <1)’
b= (l/T)arcsin[ A(x, y)]

tenc(x,y)z

2a 2b L=400mm L= 30mm

Fig. 2 The“ peacock eyé zone plate

a—d= 1000mm, L= 400mm, A= Smm

b—d= 1000mm, L = 30mm, A= 5mm
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Fig. 3 a—the axial intensity distribution after zone plate focusing

b—the axial intensity distribution on the intensity profie
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’ Fig. 5 Traverse intensity digribution after zone plate focusing at the
L= 30mm 4 distance of a—985mm b—1000mm
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Fig.4 The traverse intensity ditribution at the different distance along

z axis 6b (
a— z= 990mm b- z= 1000mm c- z= 1010mm

Table 1 T he spot diameter at different diffraction distance ) ’ 1000mm ’
spot position spot diameter spot position spot diameter o.;
z/ mm d/ mm z/ mm d/ mm 3.3 hg:
930 0. 880626 1010 0. 246575 7 20
950 0. 479452 1015 0. 254403 ) ; g,':
975 0. 469667 1025 0. 508806 b
985 0. 292969 1050 0.552838 Ga IR
990 0. 254403 1070 0. 567515 Fig. 7 Traverse normalized
1000 0.244618 diameter along the
, axial segment
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Fig. 8 Appearance of the full weld obtained by controlling welding
speed to adapt for variable gap- width
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