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Infrared Optical System Design for Imaging Guidance
of Image Space Scanning
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Abstract: A new kind of infrared optical system for imaging guidance of image space scanning is
described. The scanning system has the advantages of small size and simple structure, wide FOV for
searching and narrow FOV for distinguishing. An infrared optical system was designed. The system has an
operating waveband of 3.7 ~4.8 pm, an effective focal length of 80 mm, the total scanning FOV of +15°
and instantaneous FOV of 5°. The MTF is higher than 0.5 at the spatial frequency of 17 Ip/mm across the
full FOV. The RMS spot diameter is less than 30 wm. The specifications can meet the requirements of the
optical systems.
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Fig.1 The principle of image space scanning
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Table 1 Parameters of the optical system
Parameter Specification
Effective focal length/mm 80
F/# 3
Work wavelength/pum 3.7~4.8
TFOV/(°) 15
IFOV/(°) 5
Overall length/mm <140
MTF >0.5@17 Ip/mm
Resolution 256 x 256
Pixel size/pum 30
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Fig.2 Configuration of the optical system
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Table 2 Parameters of lens configuration

XEHES @R Y 3£/mm = /mm 5

1 B 33.54479 8 Si

2 BE 70.903 2.67403

3 BE 161. 13257 7.7926 ZnS

4 JEE 16.55721 14.52359

5 BE —84.59143 8 Si

6 dERRE 0 -62.34028 5

7 BE —30.78683 5 Ge

8 BiE —34.96857 2.9268

9 b= 3111 —81.35242 8 Si

10 E (=240 —45.31881 18.043

11 BRE £ 13.9579

12 JERE 16.308 3 Ge

13 b= i) 13.61277 2

14 R 155.5439 3.55116 Si

15 E= 411 —28.9837 2

16 R =12.27504 51 ZnS

17 R -12.36646 5.24594

18 HRE ES 1 Si

19 BRE ® 2.875

20 BRE ® 0.3 Ge

21 R = 0.57

pur] RE = 20
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Table 3 Asphere coefficient
£EES A4 A6 A8 3.1 XFEEEH
4 5.11071 1.13194 4.88186 KRR BENRFRENES TN FE A3
6 6.74577 7.13857 2.03173

10 _4.57%  _5.65681  —4.54409 FIRRREEARTH UG H MTF B, ERFEHRE
12 -3.62365 —1.38651 -6.11353 (17 1p/mm) Ab B9 MTF HE KT 0.5, B EFHER.
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Fig.3 The MTF curves
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Table 4 Spot diameter of the optical system 3.3 EEESHHMR
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Fig.4 Encireled energy plot
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Fig.5 The aberration plot
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Table 5 The data analysis for narcissos

Reflecting Narcissus Narcissus

= T il nimdiy Tl
1 5.2680 —12.856  0.028890  0.00647
2 ~4.6163 -1.873  0.035232  0.00963
3 ~4.7916 -2.027 0.0533565  0.00874
4 2.4506  2.637  0.058236  0.02630
5 ~1.0751 -1.247  0.144330  0.16133
6 ~1.6065 -2.79  0.089599  0.06224
7 ~1.6767 -4.670  0.082880  0.05326
8 ~1.5435 -4.613  0.089367  0.06192
9 ~1.000 -2.272  0.13%78  0.14853
10 ~1.7866 5.526  0.070705  0.03877
12 1.6207 -1.707  0.138636  0.14887
13 1.8164  -2.054  0.14777  0.16233
14 1.4000 -7.979  0.278733  0.59885
is ~1.000 -0.484  0.143217  0.15886
16 ~1.5091 -0.666  0.116905  0.10591
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