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Abstract  Thin film diffractive lens is an important development direction in space lightweight imaging. High-
performance polyimide film materials are widely used because of their good comprehensive properties, but their low visible
light transmittance and unstable performance in space environments limit their development in the field of substrates for
space thin film optical mirrors. In this paper, SiO, antireflection film was prepared on the surface of the Fresnel diffraction
lens by the sol-gel dip-pulling method. This composite structure design improves the visible light transmittance of
polyimide film on the one hand, and improves its radiation resistance to space environment through surface silicon dioxide

film on the other hand. This study provides a reference for the design and fabrication of space optical thin film diffraction

lenses.
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Fig. 1 Tllustration of two steps Fresnel diffractive lens preparation
process. (a) Ultraviolet exposure; (b) developing;

(c) etching
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Fig. 2 Transmittance comparison of composite PI film and

pure PI film (thickness of film is 25 pm)

SA0 BT 21 A0 X% i AR A W R AR ST A
24 PLHE I AE 500~800 nm (7] UL X 48 ) - 441 3 5 %
94 %, A8 b Al P13 BT 2 358 o % 8206 , HiAE W] Ul
Xk PR T 10% .

T REEATT S0 385 A R G 2 Jo AR R LR S S PR R
B, — 7 ] R A A S B A M T DL R IE O 22 1 )
£, 55— J7 AT UG IR S5 A At 25 48 i T T 2 b i i
Wi o AW 5% 30 3 35 S i T 1R 2 2R AR i 5 10 JHE R JEE
Byogpk . 18 3 A B 5 v il £ A% B4R SN 75 mm (1) PI
Vi 75 S5 Ot 0 R R Ol 25 pmo BRI AT
L I Uk A% ) P IR B 84 A P i 4 (PV)
54 0. 046A(A=632. 8 nm) , A (RMS) K} 0. 0072,
R RS 51 PE R 0l T X2 B S R B e i
HFRG

y /pixel

K3 PR GE B2 3F 5 i 10 3 45 2R (40K, @75 mm J& 2
25 pm, FROBR BT 0 3 )
Fig. 3 Transmission wavefront test results of PI film lens (pure

film, @75 mm, h=25 pm, ring fixation test)
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Fig. 4 Comparison of TG analysis and test results between

composite PI film and pure PI film
63. 570 Wi (25 R N3 1R ), UE WA B 52 ) 4% 52 &
PR B AT R iy AR Tk .
1 EA PUBERIAL PTIE 1Y 5% i 5 45 R

Table 1 Carbon residue rate results of composite PI film and

pure PI film
Sample Carbon residue rate(750 “C) /%
Pure PI film 63.5
Composite PI film 64.5
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Fig. 5 Prepared two steps Fresnel diffractive lens. (a) Picture; (b) diffraction behavior of film diffractive lens to He-Ne laser;

(c) illustration of Fresnel diffractive lens; (d) partial test results
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