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Design of solar blind ultraviolet refractive/diffractive
zoom lens used in criminal investigation

ZHU Haiyu', MA Jun®, ZHANG Hongjia' , WANG Wensheng'
(1. Photoelectric Engineering College, Changchun University of Science and Technology, Changchun 130022, China; 2.
Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: In order to search at long distance and take photos at short distance in criminal investigation, a mechanical-
compensation solar blind ultraviolet zoom lens system was designed with binary diffractive elements and aspherical
elements. Its zooming region was 40mm ~80mm with F' number of 4, operating at 0. 24pm ~ 0. 28um wavelength. The
2.54cm S8844-0909 ultraviolet CCD was selected as a sensor with pixel size of 24pum x 24pum and corresponding field of
view of 6° ~12°. The optical system was composed of seven lenses with simple structure and small size. The results show
that in full zooming range, MTF over all fields of view is above 0.7 at back focus length of 10mm and cut off frequency of

21cycles/mm, close to the diffraction-limited curve. The distortion is less than 5% . The zoom lens system has good image
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quality and stable image plane, and meets the overall design requirements of the optical system.
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Fig.5 3-D of zoom system



396 H2H) RET JHMTH

LOMTTIR G ROt RGBT 245

IMER . BERE] T HEEI AR RS,
RYH T Fd A, 71 AR A oo i, £
KA 288mm, J5#HE N 10mm, 7 40mm ~ 80mm I
N TS i 28 £, 1 f = 60mm IR d5c 28 45 14 %
Pt 4 pr . BS ote Re e b K
3AMEER 3 4R
2.5 BB

FIFH ZEMAX X% 2 48 iR B e 47 PF A, B F
LRGBS RS, UG5 15 i L MTE #
WiAE ok VF o K6 O &R 48 AE A 40mm | £
60mm K4 80mm 3 M E Y MTF {12k, 1% A8
FEYEIEI 5 AREE 10mm &b, 8 1k 23 [ 45458 21 eycles/
mm [f, %I MTF (3575 0.7 LA E 3R AT 52
FRIZR R R A FOGERGH T L O Bl
B0 R T A Y R 25 2 TR 2, L P IR IR SR 4 L
i MTF KT 0. 4, B 7 2 R G878 5 46
40mm £ 60mm < FE 80mm 3 {37 B Y g A2 i
Lo PARERSG y I7 Im AR, B AL bR AR
RAGWRZH A I3 o TER R 40mm 4b, R GEM 722
KLY 5% s A5 60mm Kb, RGEMGER LN 4% ;
TER A 80mm 4b, REGUMG AL KA N 3.5% . — M H

75 iR Lpar 75 66008
a TS 0. 0000, M1 i
([ 8
N
- =
Sy

M —
N
- .
¥ o
B
g -
g o
LY

L I L A
SPATIAL FREQUENCY IN CYCLES PER NM

SAT MAY 3 2014
BATA FOR"D: 2400 TO ©. 200!
SURFACE: INAGE

T
b ek

HOOULUS DF THE OTF
P Y

sar mAy 3 2014
BATA FOR D% 2100
SURFACE: INAGE

o
LR

HODULUS OF YHE OTF
PP

Fig. 6 Modulation transfer function
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Fig.7 Distortion of zoom lens
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