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Study and Fabricate of TV Goniometry Optics Composite Film

FU Xiu-hua, XIONG Shi-fu, LIU Dong-mei, ZHANG Jing. PAN Yong-gang
(Department of Optics and Electric Engineering s Changchun University of Science and Technology ,
Changchun 130022, China)

Abstract: Applying TV goniometry to measure the angle deviation and rotation angular velocity of missile
deviated from the line of sight, and it has the advantage of high precision and low bias. Using of thin-film
technology to improve performance of TV goniometry optical system is a more effective method. Based on
the thin-film design theory, and metal-medium structure was used to design broad spectrum splitter film
and internal reflecting film. This method solves the problem of polarization separation when a wide
spectrum incident obliquely. By optimizing the deposition process and ion-assisted parameters, using
vacuum annealing method to solve the problem of internal reflecting film stripping. After testing, the
prepared film meets the requirement of the system and passes the relevant environmental tests of national
military standard.
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Fig. 1 Structure diagram of TV goniometer light path
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Fig. 2 Theoretical design spectrum curve of

antireflection coating
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Fig. 3 Theoretical design spectrum curve of single Ag

film beamsplitters
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Fig. 4 Theoretical design spectrum curve of G| HNH|G

beamsplitters
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Fig. 5 Reflectivity theoretical design curve of Single Ag film

& 5 7T LA S AE 500~900 nm ¥ Bt R
95.98%0. A T I /b 4 J 1% W i . R AR T 1 B R
KANE-SEE S E AR K Sub| HLMNM | Air,
Hrh H 2 Ti,0,.L 2k Si0,, M LFEEEE ALO, . N
R 4 J8 I Ag, Sub FIR K9 BB I H L Air FoR %
ROH RGN E 6, 7B R 97,47 %.

100

il
80

60

40

Reflectance/%

20

0
500 600 700 800 900

Wavelength/nm

B 6 WK Sub| HLMNM | Air # # % it #h &
Fig. 6 Theoretical design spectrum curve of internal
reflecting film Sub| HLMNM | Air
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Table 1 Parameters of Kaufmann ion source — Aer
Parameter Value ° 80 — lS)
Argon flow/SCCM 12 S 60
Plate voltage/V 300 g ..................................
Acceleration/V 220 g 40 _— —
Anode voltage/V 50 = o
Neutralizing current/A 13.5
Cathodic currennt/A 14 0
Jon beam current/mA 30 500 600 700 800 900
Wavelength/nm

®2 IE238E

Table 1 Technological parameters

Deposition rate/(nm * s~ ) Flow of O,/scem

H, 0.3 11~13
Ti, O 0.3 15~20
Al Oy 0.3 0
SiO, 0.7 8~10
MgF, 0.8 0
Ag 0.7~0.8 0
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Fig. 7 Transmittance curve of antireflection coatings
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Fig. 8 Theoretical design curve of improved beamsplitters
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Fig.9 Transmittance curve of beamsplitters coatings
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Metal film with normal surface
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Fig. 12 Reflectance test curve of internal reflecting film
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