a6t 8 AN G S Vol.46  No.8
2024 £ 8 H Infrared Technology Aug. 2024

Fok BT R AR 3

MRimfe 12 4 Aasd) RAys&R3, REEF #F H°
(1. PERBZBERE BB AR AT, TN RHES 6102005 2. = E R REH]E SR E, VW) %E 610200;
3. EMAENERARAT, FH KF 130033; 4. ILHAILTHDEEAERAR, LI T8 214028)

WE: A7 £ 15000 m “Fit B EIH A2 KEMM, #Z TIEHE 470~1500 nm 3 3 45 5 4 2|
0.1 mMER, it 7 —FMKEEITRA T L #HE CCD MEEl. LA H-ZKT 5 ZF6 # 1L,
MKEEMAILEF AN KA HTRE, FEREZEFHARITEXK, BEHLFRRERHHT,
AMBRRETE & E T IEE RN R E R b & 5N &K F k05 M9 2 B & CCD &
M, HEETHSum, BEA T H 48 mmX36 mm; Z L7 100 Ip/mm B35 B AT SRR, 2 &
KR AF¥F RAKIT; CCD ®masE; —HHhik; TRAEM; FTEE

FESHES: TN202 XRKPRIRAS: A XEHS: 1001-8891(2024)08-0864-08

Wide-Band Folded-Reflective Aerial Camera

CHEN Bingxu'?, YANG Xu®, ZHANG Zhigiang®, LUAN Xiaoyu®, JIANG Rui*
(1. Chengdu Institute of Optoelectronic Technology, Chinese Academy of Sciences, Chengdu 610200, China;
2. Key Laboratory of Beam Control, Chinese Academy of Sciences, Chengdu 610200, China;
3. Jilin Dongguang Group Co. LTD., Changchun 130033, China;
4. Jiangsu North Huguang Optoelectronics Co. LTD. Wuxi 214028, China)

Abstract: To achieve all-weather observations in the 15000 m stratosphere and meet the ground resolution
of 470-1500 nm, a long-forward charge-coupled device (CCD) aerial camera was proposed. By correcting
the secondary spectra generated by the long focal length and large aperture using H-ZK 7 with ZF6, the
rate color difference control meets the design requirements. The temperature curve of the system at
different heights was analyzed via thermal analysis of the optical system. The detector adopted a full-frame
CCD detector with a single image element of 8 pm and a target surface size of 48 mm x 36 mm; the system
reached the diffraction limit at 100 Ip/mm, fulfilling the imaging requirements of the system.
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Table 1 Optical system parameters

Parameters Parameter values
System focal length f/mm 1200

Relative aperture 1/8

Angle of field/(°) 2.8

Distortion <0.5%

Total length of optical system/ mm 760
MTF/(lp/mm) >0.2@100
Flying height/m 15000
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Fig.1 Structural diagram of the aerial camera system
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Table 2 Dispersive properties of several representative glass

materials

Abbe constant Relative dispersion

Trademark 71,

v P
H-ZK7 1.60 60.38 0.586
H-QF3 1.57 11.06 0.827
H-BAF5 1.60 11.80 0.824
ZF6 1.73 27.54 0.805
H-BAK2 1.54 16.62 0.802
H-K7 1.51 16.88 0.800
H-FK61 1.49 23.01 0.799
CaF2 1.43 26.95 0.804
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Table 3

£3 0~15000 m AN[FHEHR AR EEDS)

Atmospheric temperature at different elevations from 0

to 15000 m!3!

Above sea level/m  Temperature /C

0 15
3000 -4.5
6000 -24
9000 -43.1
12000 -56.5
15000 -56.5

R4 P RGHUE R REDC

Table 4 Performance of commonly used materials for aerial camera mirrorst!¢]

Material pl(g/lem®) E/GPa &  AU(W/m-C) o/C (1079
Zerodur 2.5 92 0.22 1.6 0.05
Wrought aluminium alloy (6061) 2.73 68.9 0.33 155 23.6
Silicon carbide (SiC) 3.05 400  0.25 185 24

£S5 MUAERGHLELE R AR

Table 5 Common materials for aerial camera mirror tubes!!”!

Material pllg/em’®) E/GPa &  B(Wm-C) o/C (10°%
Aluminium alloy (7A09) 2.8 0.33 142 23.0
Titanium alloy (TC4) 4.44 109 0.29 9.1
Ferro-nickel iron (4J36) 8.1 141 0.25 13.9 2.5
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Fig.2 Temperature variation range of mirror cylinder from —60°C to 40°C
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Fig.3 Static stress analysis of the mirror cylinder
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Fig.4 Static displacement analysis of the mirror cylinder
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Fig.5 Static strain analysis of the mirror cylinder
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