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Abstract In this study, a solar blind ultraviolet optical system with a fast focal ratio and long focal length is
presented. Its F number is 2.0, and its focal length is 100 mm. The ratio of the total length to its focal length is
approximately 1. 5. The proposed system comprises all spherical lenses without using aspherical or diffractive
optical elements, which is convenient for manufacturing and testing. The positive lenses are made of calcium
fluoride, and the negative lenses are made of fused quartz, which are used to effectively correct the color aberration.
The maximum lateral color aberration is less than one pixel in size. Design results show that the proposed system
exhibits excellent imaging performance, high resolution, and is compatible with the characteristics of fast focal ratio

and long focal length, which satisfies the design requirements. Furthermore, the tolerance analysis demonstrates
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that the proposed system can be realized in the practical engineering.
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Table 1 Design parameters of solar blind ultraviolet

optical system

Parameter Value
Working wavelength /nm 240-280
Focal length /mm 100
F/# 2.0
Full field of view /(*) 11.0
Total length /mm <150
Back focal length /mm =25
Radius RMS of spot diagram /pm <13
MTF =>0.6
Lateral color aberration /pm <13
Maximum distortion /% <5
Relative illumination /% =>90

B TSN ERE LR K, IFH R
ST ST Y - Bl A 1 S NN S s 8 =W 7 = W
REEFANTE . B XA BT I E R, R T 5 =0
PEEE Y LA 7 B (T S I B PR L KRR
M RSG

JE2E RGN V) R S5 K E O IE R PW ik
AR . PW 52— R 5 715 22 R oK g 2 &R
Bt WA BTt 2 SR W) 6 S5 A 1Y O 1 R AR R ARG
AR TR — A A SCER PR e 2 S 8 S et
BRARE T 1 450V S ) B 45 4 o A A s 1 i
RS A B AT = BRI 7 2. RITTAE
AT T, SR AT B v 2000 4 Rk ) R R R D R
5ty i — O BRI G KR ECR A RS
J& T —F B RE L KEE . PEAG N RS, IF
HTAEM BN HE SN B, A — @ MRkt
ZARGTMES EEA LA, RGN TAEN
Bl HEOGIE X (240~280 nm) , 15 1% I B i
0 Dot o A X S N [P o M Sl i T
LA, IE A& B T AT % B 6 A MR D R A
ZHESMEBRNEEREFEEWN; ZRZEHA
BREIAXS LR, & ZE BB Z KR IE ., RERA
A5 25 BEIE , 3X 28 B AT ROMH X L AR 19 624 R 52T LA
SR WL vy i 78 s 24 X 8 78 1 28 X B U 5 4, A g
Xof B 2% T (5 22 Ko W AR AR AR 25 AT A AR OE
2.3 REGEMMPHERRBERESH

AT HE SN B H WA R A A
e RS AL . RGN U IR IR B T
ot P B o AN AT ke A Ml 2 38 B R OK R AR A BE AL R
LA AR A 5 0 W e L AN B R R
AR HEAE AR, ) — . RS — &R

192201-2



Wt 5ot T o R

R B B AR S U A SRR AT LG A B
fE ALk BE 5 It 4 S L BCSH — B R R AR
A SRR

TR ARG 2% . — R A A (0 BR 5L
9 2 LA 1Y T 2 B 5 D B A A AT 0 22 AL
TE o AEARBETE R, BT B R R O A A A R
EHAA ML T A ARG 18R B AL A A
B OBARBRR . 456 a2 N EAHIE, IEE
B 08 00 IR BB R B A B SRR A5 b1 R s 708
e 6 HICR BB/ N B RE L RV A S bR
3 HE A RGBT R

P4

AR B AT PR B R R B R AL R
GBI SR B, e BB e R B A
(R IR YE 2808 AR GE LA ok B R | 3 T 20 3
XEPR B B PR AR LU AR B HE S ANt RGBT 46
RWME R, ARG H 8 R EREEHM N, 5 T
IR RGN 10 mm, KR
150 mm, J5 #8(FE N 26. 52 mm, i & RE PR
FROTECR. REMMAEHDY 100 mm, F B4 2.0,
A 11,37l R R GG S BT 2R
BRAN . H5 1R B B AR N A Sk R B Rk
e 33T 60 mm, IE 7 BT 09 BERHY O JRAL S . 0
LR PR D A

50 mm

Bl 1 RERKERRE SIS EREEN
Fig. 1 Structure of solar blind ultraviolet optical

system with fast focal ratio and long focal length
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Fig. 2 MTF curves of solar blind ultraviolet optical system
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Fig. 3 Spot diagrams of solar blind ultraviolet

optical system
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Fig. 4 Lateral color aberration map of solar blind

ultraviolet optical system
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ultraviolet optical system. (a) Distortion;
(b) relative illumination
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Table 2 Tolerance setting of components

Parameter Value
Radius/ mm +0.01
Thickness/ mm +0.02
Surface irregularity /fringes 3
Decenter along X-axis /mm +0.02
Decenter along Y-axis /mm +0.02
Tilt angle along X-axis /() +0.02
Tilt angle along Y-axis /(°) +0.02
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Table 3 Tolerance analysis results of the most

sensitive components

Type Tolerance MTF criterion MTF change
TEDY 1 2 —0.02  0.54720867 —0. 18745649
TEDY 1 2 0.02  0.54720867 —0.18745649
TEDX 1 2 —0.02  0.54720867 —0. 18745649
TEDX 1 2 0.02 0.54720867 —0. 18745649
TEDX 7 8 —0.02  0.57640024 —0.15826492
TEDX 7 8 0.02 0.57640024 —0.15826492
TEDY 7 8 —0.02  0.57640024 —0.15826492
TEDY 7 8 0.02  0.57640024 —0.15826492
TETY 1 2 —0.02 0.58981061 —0. 14485456
TETY 1 2 0.02  0.58981061 —0.14485456
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