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Infrared Simulation System

Abstract

Development of Short-Medium Wave Energy Regulation Filter in
Fu Xiuhua Chen Zhihang Zhang Jing

Xiong Shifu
Changchun, Jilin 130022, China

Fan Jiachen

College of Opto-Electronic Engineering, Changchun University of Science and Technology,

As a new means of simulation, the infrared simulation is widely used in the military field for its high
simulation credibility, good repeatability and low testing cost. To satisfy the requirements for infrared simulation

system and to adjust the energy proportion of short-medium wave bands, we develop the filters. Using Ge and SiO
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as coating materials because of the absorption characteristic of Ge in the visible and near-infrared wave band,
techniques. By using reverse engineering method, we analyze the effect of extinction coefficient on transmittance and

superimposing two film stacks to broaden the reflection band, we design and optimize a two-band energy regulation
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and wide band cut filter by using variable metric method of TFCalc software. According to the characteristics of
thin films; filter; film system design; absorption; infrared simulation
310.4165; 310.6860; 310.3915; 300.6340

different materials, we make the corresponding filter by using electron beam evaporation and resistance deposition

environmental testing requirements of the simulation system.

solve the problem of low transmittance. Transmittance of the filter is less than 1% at 300 nm to 1900 nm and
=

5500 nm to 7500 nm, 90.6% at 2000 nm to 2500 nm, and 35.7% at 3700 nm to 4800 nm, which meets
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Table 1 Spectral design parameters of filter

Wavelength /nm Transmittance
300~1900 <1%
2000~ 2500 9I1%+1%
3700~4800 36% 1%
5500~7500 <1%
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Testing transmission spectral curves of energy regulation filter in different wave bands.
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Fig. 5 Theoretical transmission spectral curves of the front and back surfaces. (a) Front surface; (b) back surface
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Table 2 Technological parameters
Deposition rate /(nm/s)  Substrate temperature /°C Vacuum /(107% Pa)  Flow rate of Ar /(mL/min) "
Ge 0.3 1.5 25
200
SiO 0.5 1.5 25

* ; under standard temperature and pressure

YRR, F AR NaOH %800 IR Ge AT 2l 75 A0 3, 5 6 i e vh A Je s 25 88 7K o ik +
s IF ARAREE Dy 1+ 1 BTG /K £ T R JC /K79 A T 5 W48 B0k e 9 A B 1 DS T 2 10 min, LR
BE R bR R A6 AR A B Gk AR PR A OIS 2R B Ge s SRATHLBE N AT EE 25 B S1O, R T
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Table 3 Parameters of ion source

Parameter Value
Plate voltage /V 415
Acceleration voltage /V 275
Anode voltage /V 50
Neutral current /A 13~15
Cathodic current /A 15
Ton beam current /mA 50
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