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Infrared optical design method of variable F number

WANG Jia-chen, LI Jiang-yong
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract ; With the development of science and technology over time, infrared related technologies are becoming in-
creasingly mature ,and many new technologies and theories have been widely used. Now the single f-number zoom in-
frared optical system has been developed to the direction of multi-F-number. For the optical system with fixed F num-
ber, the aperture of through-light needs to be changed when the focal length is changed, so the aperture of through-light
will be reduced when the field of view is large and the energy utilization rate is low. Variable F can solve this prob-
lem, several optical design in the case of keeping the aperture optical system can be wide field and inspects a switch,
make full use of the system of the chase light aperture ,improve energy utilization efficiency, this article introduces the
F number of related design,and puts forward some design ideas.

Keywords : infrared optics ; variable F number ; re-imaging

5 XEF—XE ARG, PR FA — %

JGEE R G FECRT LUML IS 9 43 Sy 45 25 A
I AR O, % T v BRI &% 10 5 AT AAAE
JE V8 ' B 1) A - T 4 RV DG R AR A LB

ZLAMA g vl Ly S i v BUFIAR 7% 1Y, 222
AR IE A Ol . ¥ PR BB A0
i dt , RAuvrits 2R LL M A R GErE R Rl
T IRENRF SR RCR , & 2Ot R F S
B AR F R o

5 %5 H B9 :2021-08-14 ; #&1T H 8§ :2021-09-20

FCAETEREFI BT I7 A LA 25 B R,
T FRSHmBEDLE RE MBI, — Ok HERE M AR
GERET RIARTHAY F 8. FATAT LS5 LA S AR
A8 P9 0 A AL AT S A BR B BRE LA 1) T T T 38
AR F Bk

SRl BILL AN R SR F BORRERUE
EURAER] —A> F R 00T, 2Rl 2 5 5 BRI
L2 EALAR R BRI/ )N , 2R S8 BSCER O AR D)



910 5 RS AN

w52 %

I 2R GE AR SR ABEE L 22 32 AR o ol T8t
RO R B E AL 1, B PO RGER) FRCAT LUk
B LLAMAI G i) F LRI G B DL .

F/3.0 Cold shield

Max Aperture
of System

B WFOVw/F/3.0 Cold Shield
B NFOVw/F/3.0 Cold Shield

K1 JEFEOLERS

Fig. 1 Fixed f-number optical system
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Fig. 2 Variable f-number optical system
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Fig. 3 Can change the infrared camera cold diaphragm
and imaging band device
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Fig. 5 Design principle diagram of spherical reflective warm diaphragm
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Fig. 6 Secondary image
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Fig. 8 Large field of view optical path diagram
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Fig. 9 Small field of view optical path diagram
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Fig. 10 Secondary imaging optical system
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