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Research on the Focal Shift in Flying Optics

ZHAO Quan-zhong, CHENG Zhao-gu, GAO Hai-jun
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract Base on the propagation theory of focal shift, the analytical expression of focal shift and relative focal shift
were deduced. The effects of flying distance. Rayleigh range and the focal length of focusing lens (or mirror) on
focal shift were also discussed.
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Fig. 1 Gaussian beam focused by an axisymmetric optical system. (+) and (—) are indicators of the sign convention

J N., = w* /AR (5a)
| N =w"”/aRr’ (5b)
2 [ ”»
z(+) o 2
2' l [13 ”
1 s
Az, A7)z
’
z
Ay = 2R (4 2
T Gf == LGS+ Gf — 2 = Z)7]
(6)
Az’ Zyf*
= > ¥/
2’ (z2f — 2 —Z%)* ©,
X
4 3
10

Zh P4 (2f — 22 — Z%)?
c=f A/ =N =T =
=/ (4] .

(8

4

=0 ), A2,

Az z'
o & == LTt ) aE = F I+
IH.a ) = 7% 8 I =

rwi Wi

1 - MZ/I 9Wo Wo
= Mw,, g ’
. , (6)~(8)
2.2
2.2.1 N
) (
)\ N ,
0.003 T T T

0.002 [

0.001

Fig. 2 Change of focal shift and relative shift with Rayleigh range as parameter

A Zr =3 m; B: Zr =3.5m; C: Zr =4 m; D: Zr =4.5m
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Fig. 3
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Change of focal shift and relative shift with focal length of focusing mirror as parameter

A: f=50 mm; B: f =100 mm; C: f =150 mm; D.: f =200 mm
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