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Optimization Design of C-T Imaging Spectrometer
Based on the Tilt Field Len
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Abstract: Residual smile limits the application of Czerny-Turner plane grating spectrometer in the imaging
spectrometer. In this paper, different from the traditional method of smile correction based on prism, a
method is proposed, which is based on the tilt field mirror. The field curve is corrected, at the same
time, the different wavelength slit images in different regions of the field lens are corrected, and the other
optical properties of the system are not changed. The Czerny Turner imaging spectrometer slit is 7. 8
millimeter length and 0. 016 millimeter wide, spectral range from 0. 31 to 0. 5 microns, spectral
resolution 0. 4 nanometers, the object focal length 70 millimeters, 1 : 1 magnification. Optimization
design results, MTF over 0. 8, RMS spot radius less than 9 microns, the relative smile less than 0. 2%,
meet the design requirements. It shows that the method can be used in the systems with weak signal and
low transmittance optical glass.
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(a) Incidence above prism side

(b) Incidence under prism side

K3 Hakiggewnrald
Fig. 3 Special prism dispersion sketch

i,, =arcsin {nsin [« + arcsin (sin ¢ /n) ]} (4)

ip, = arcsin { nsin [arcsin (sin #,/n) —a ]} (5)
97 D Cad L () W i 0 A5 36 R AR ab X 45

X F s g BN B2k, nT DA S e B
T PN A 12 R AT 59 35 B 8% vh s i AT 5 A 2L AL
ICRITHFH NRE.N RS8R A RN, KK
E T 4

N=./n"+ ' —1tan’ B (6)
X p==/f R 58%mZAXNE, fHESRERN
FEIE . AH IV 00 B2 4% 1 2 ml A0 S 28 203 3 R

i, =arcsin { Nsin [etarcsin (sin i,,/N) ]} =

arcsin {sin a

N?—sin’ i), + cos asin ilﬁ} N

i;fgl. =arcsin { Nsin [arcsin (sin i,/N) —a ]} =

arcsin {sin 1,508 @— ms1n a) (&
2 a, B d ol Bk B L GO 2 B Al R AT S A TE £
N E 4 s, KX 6~ @O T LFE 3%
2 it ) /NS AU T 6 3 N A 2 T HL
W ERETA o 7. X TR A SRR O, 3545 )
WEMIKH, S Noo BUIE . H A P BT A 09 47 5 X
I AR 85 T AR o 5, BRI D 3 4R 25k A . T T
W B A A R BRI H A Noa BUZ L B
S A AR S RN FL R A B AR DY
8 | Ak e 5 R DA 22 A b T | R Y Rk e A
SRS O BvE vy N b T e e OB = ol ||| I SN 19
In] 5 6= A 00 25 il AR S TR 0 R 3 7 A I R 4
A5ty AT LR KR O 7 A A 2 Al L 1 1 AR £
[T ORI TS 2 v O A
TR AL g T A S B R AT TR B ORI A Y
BN AL IE , FUB A 45 3 40 09 3R HE 3 R0 43 B, Ui
HH 35 1004} 3 B 1 47 00 2R O A8 ) % 2 S ot A O
YISEFAT Y.

0412002~ 3



L

¥

B4 DG EENTHY

Incident light projection of slit edge

Fig. 4

3 RERGRFEMAIET

e RGO RESCR T 1+ 1 MRS 3R, 1 0 R B
ETBRITEIZ) 70 mm, G AR E 600 lines/mm,
28RN 5F 7.8 mm 0. 016 mm, CCD 2% R~} 16 pmX
16 pm, K/NA 512X 512, B E 13 $E R 2 0. 4 nm/
BT SEBRAR V- 083 43 BE 8 0. 35 nm/{R T, SL i
A B S 3% 98 B R 0. 31 ~0. 5pm. 8 7 KO FL AR K
0.083 3.

K5 A BT I % 4 il C-T 8 0 35 A 45
L3R 1O E RGOS

y
xLz

A5 HhtCThEEREZRGEEWH

Fig. 5 Optimization layout of C-T imaging spectrometer
x1 RERERHRITSE
Table 1 Design parameters of Spectral imaging system
Surface serial Radius  Thickness .
number Element /e /mm Material
1 Inf 91
2 Mirrorl —141 —54.6 Mirror
3 Grating Inf 54.6 Mirror
! Mirror2 —245.5 —53.2 Mirror
5 Len —42.3 —5 Silica
6 382.7 —14.9
Image surface Inf
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