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Design of Large Aperture Transmission Ultraviolet Optical System
Based on Solar-blind Ultraviolet Image Intensifier
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Abstract: Based on the AlGaN photocathode solar-blind UV image intensifier developed by the Science and
Technology on Low-Light-Level Night Vision Laboratory, this study designs a UV optical system that
matches the solar-blind UV image intensifier to improve the detection performance of the detector. The
working wavelength of the optical system is 240—-280 nm, the field of view is 40°, and the relative aperture is
1/2.5. The system consists of five lenses that are all spherical mirrors, and the total length of the optical
system is 50.74 mm. When the optical transfer function is 40 Ip/mm, the on- and off-axes are greater than or
equal to 0.8 and 0.6, respectively. The imaging quality is good, and the structure is compact to meet the

design requirements.

Key words: ultraviolet warning system, solar blind ultraviolet, optical design, image quality analysis

0 31§

TE R BHAR Sk B, 52 B 3E 2, 200~
300 nm 48 &M 5 B B AR RSO T T B IA M BRI
PR “HEX”, BT SHERRERE, 4
(% S R MR R AR B AT Lt g R b R it
g, AN EHAREZBS G SHERT “HE”
AN BRI, X B AREEAT FIWT S e AL, AT R EL
AR S TR NS R G B ARERI
AT BN IR E D wshURM . 251 &
o T EEEE H AR,

FE] PN IR 8 5 HOR T T D e, H A 58
HNEEE R G PR S B NS R B AR 2R,
M R G A LR IR = 5 R G id i 2 (1 3 K m 4

Uk HEA: 2020-12-24; f&iTHHEA: 2021-01-19.

RGN B, AR E M E AR KT

BINEEBR IO RGN S, ERGF RS
HA RIS KA U R, JeReIR i
SERF R E A CA RIS R G, SCER[2]
t, e RGH 6 FEGAMK, M 8°, R
fLAE 1/3.5, RAIARERR I Gt AT e it . SCHR3]
RGN 5 FIEGHM, RGN 40°, X
fLAEN U3, RGERH— TS et AP JEER T
B ZE, ARPRERR T8 A4 TS I 7 2 g0 LA HERE
SRA . SCHR[A1, e RGiH 6 FriEBidl, Xy
fLARIER] 172, RASRAERRTE S, (H2 R
Ny AUH 107, 5 R AR R HORE RUEAN 2 KL
Ko FFEAESCRR[S] T, S RGUR M TR MM RS,
RLFIT%F H B AR R ER T R GEHIBETE, M

1EZ BN THkdE (1996-), B, WiLFRA, FEMNFLIMEN AR . E-mail: wmxin24@163.como
BEEE: BEE (1974, B, MRA%S T, FEMNFEHOCRMASIE. LI BIGA ST S, E-mail: chh600@163.com.

127



H435 B2 AP E S N Vol.43  No.2
202142 H Infrared Technology Feb. 2021

A 1°, (Hip e KRR .

AL EE TR TR ES AlGaN YAk
H 5 5 AME A 5 2% i i S 98 B AR DL R (R 22 R 4
5 EREAROEHRGME, BA KM, KL
FRfRE L, W T ERAMEN 2 B RE 5k, HARSH
5 FiB BRI, Wb TOtREBUR . e RGNIL ISR
Hoi R RN A TR, UG R R4 H AR GER AR
REZ AT B0, AR TN, G 1 A ARE
75 TS e D I s SR AR HEFEE

1 HEZENEERS

HEZIGEERFZHNET RS, LHEB®RA
G, W ARGH. HELRIIMEE RS TERE (A
Bl 1 7R 2RI o8 R S¢S /E 200~300 nm [
B0 B R g 2 ) X 3adE AT A% . bl TR PR AR
WP B, 200~300 nm (1958 4N S s 5 482 IR AL TG
Tovk Bk HER R, Rk 200~300 nm [F)48 M 1% X
Werrh “HEX” , NEIMEERGRMERIFIE =
SO, M RS LA R RGO T
PR (1) 58 5 3 AT I PR AR UE HE L R R R A
TARBEBN, NGB 51 e vl v 2K e 2 46
BT, 5 8 B S AR A e T T PR 15 0 35 1 e
Tt eht e, i RO Rk AT Rt
FAGAESIE R b, FHd i SHERS A4 B s i G R A 7R
R CCD pifgfLidkas I, HARKLL— siRIE
ARAET BME b, ZHe7 Ak fa iR I 7] A 2 a4 P 3k
ATAE S AR, SR FE R WoRs 7 7 15 H A7 B 52k
ITHEE G . ASCR A HE 8 AME I 548 1217 ik
B, BIMEE RGE DLVERIMRINZ A N0, 52k
H BARE BAs O R IMESE S, &I SEAMR
PG BEAT G R, RS, (B S R DL S
i,

|

photocathode
microchannel plate

UV filter

K1 545 % RS
Fig.1 Schematic diagram of ultraviolet warning system
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Fig.2 Layout of the optimized optical system
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Fig.3 Radial energy distribution of the optical system
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Fig.4 Spot diagram of the optical system
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Fig.5 Point spread function of the optical system
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Fig.6 Relative illumination curve of optical system
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