55 43 4 6 3] o oF ¥ iR Vol. 43 No. 6
2014 4F 6 A ACTA PHOTONICA SINICA June 2014

doi:10. 3788/gzxb20144306. 0622004

R A2 B Tl R R 2 A i 7 R R g st
ERE L EI R R AR DR, B e

(1 Jb3 2 (A AT 4 B AR BT, bt 100094)
(2 Hp [ B2 5 G 28 Sl 2 A B LT 98 BT D6 i BRBE S5 B R A9 . P % 710119)
(3 v | R AL & 43 oy 030027)

O EATHAAINDLOX240 BMETEEINEMNE . RABHITAFRXERNRT T —FHRAeEZKE
BUNEGTRAFRAA. AR BHALRERER X EL TREHHS 8k T fefod 5T B
HHSUEREAETRL. BRTERXELTEZAAAMHRA TR EARZ LHELTERA
BEBEXFEH A LERAAL OB DGR, 25 KK N 3.7~4.8 pm, B JETE B 250~
2 000 mm, TAF A 8X ,F 4 A 4, % 2 100% A KB . £F MM E 16 Ip/mm & & %6 MTF 14 K
TO5, AAGFIF o HREZHEH L LT ER.

KW LFRA; Pk ELETE RBAEFRA; B8, KR, LikE

hE4SES . TN216 XEktRIREG . A NERHS:1004-4213(2014)06-0622004-6

Design of Large Aperture Off-axis Middle Infrared Continuous Zoom Lens
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Abstract; On the basics of a cool 320X 240 detector with staring focal plane array, a off-axis catadioptric
middle infrared continuous zoom system with large aperture and long focal length is designed. The optical
system was divided into two segments. First an off-axis aspheric non-power system as the front system
was designed, then the continuous zoom lens which matched with the non-power system as the back
system was designed. Because of the material constraint, the refractive zoom system can’t realize large
aperture. Coaxal catadioptric zoom system has great block ratio. And three mirrors zoom system can't
achieve cold shield efficiency 100%. The off-axis catadioptric zoom system can account for forenamed
limitation. The system worked at 3. 7~4. 8 um has achieved the zoom of 250 mm to 2 000 mm and F
number of 4. This system can offer a high resolution and excellent images, and its cold shield efficiency is
100%. The system satisfies the design requirements.
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Fig. 1 Diagram of off-axis catadioptric system
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Table 1 The parameters of system

Parameter Value
Focal range/mm 250~2 000
Field of view/® 1.374 8~0.171 9
Wavelength/pm 3.7~4.8

F# 4

Zoom ratio 8
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Fig. 2 Initial structure of reflective non-power system
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Table 2 Parameters of off-axis non-power system

Surface R/mm D/mm  Off-axis /mm
Primary paraboloid —2 000 —1 200 —500
Second  paraboloid 400 240 —150
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Fig. 3 Structure diagram of positive compensating zoom lens
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Table 3 The parameters of the back zoom system

Parameter Value
Focal range/mm 50~400
Field of view/® 6.874 0~0.859 5
Wavelength/pm 3.7~4.8

F# 4

Zoom ratio 8

A R BN RN G YDV R SRR R S W N
R AO7 A I A L A O 2 — B
Hij 850 mm &b . A L4224 100 mm. 55 8 0l 5 5 TG f&
AGUH BT B R 15 2 e R Y IR A 4.

B4 BHITRAZERRSARZWHEMN

Fig. 4 [Initial structure diagram of off-axis zoom system
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Fig.5 Structure diagram of off-axis zoom optical system
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Table 4 RMS of each focal-length

Spot rms/pm

Field
1 —1
Long 5.02 5. 44 5. 44
Mid-long 7.73 4.07 4.07
Middle 5. 84 4.58 4.58
Mid-short 3. 14 4.67 4.67
Short 3.49 8. 46 8. 46
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