% 45 K% 7 Ik AR 2016 4 7 A
Vol.45 No.7 Infrared and Laser Engineering Jul. 2016

AN B S E HUT B0 38 R AT S B A& S 1 R EE
BEFILE B ELE WLE ELAERLI &

(1. PEHFRRALFHEZIRE WAL, TH K& 130033;
2. PEAFEKF, LT 100049)

W E. AT AR BB E 4T Offner &AM A= Dyson SEAM K35 4L 2 7+, 5 T WA i
LM e AT 5 A AR, BRAF AT HAF & JFE F3Ch 2.5, THER B A 8~12 pm, K # 5 # % 15.6 nm,
A E 2 A A 100 pm 50 pm F 45 8 ZEMAX kA4 2FiX J AR 25 it AT T ALkt AR A K
KT T, 54 AR AR 22 28 R A%, Offner L3R AR 29 4 Dyson # 7 4%, i 49 4 Dyson #7 1/13 ;3
A E 2T, Dyson g AUAS T 2 A R A%, T Offner o4 4R ln N = R AEIR @ 4L FH 347 B 40, o Ak i 2
R G S R BRI 9 09 B K Be Rt Offner B3 AR AR 2S5 2 Dyson %9 7 45, £ & % 4 Dyson 49 1/
1, RAEREN, AHRCEMERIESE AR EETEEAMNS , ELEIGLE T4, T
AR 4 B AR DL AT A

KEIR . by, Kikash; REEEM; RMEE; Ro4H

hESES . 0435.1;TN214 XEPRER: A DOI: 10.3788/IRLA201645.0720002

Comparison of long-wave infrared imaging spectrometers with

concentric under different grating constants
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Abstract: Performance differences between Offner convex grating imaging spectrometer and Dyson
concave grating imaging spectrometer, both with concentric structure, was analyzed under different grating
constants. The diffraction angle expressions of the two spectrometers were obtained, and their diffraction
characteristics were acquired. Both of the spectrometers were designed and analyzed by ZEMAX, under F
number of 2.5, spectral rage of 8—12 pm, spectral resolution of 15.6 nm, and grating constants of 100 pm
and 50 pm. The two structures could both meet the system requirements using spherical mirrors in the
case of a higher grating constant. Offner’s volume is 7 times larger than Dyson’s, and Offner’s weight is
about Dyson’s 1/13. When grating constant turned lower, Dyson could still meet the requirements just
with spherical mirrors, while Offner must adopt aspherical mirrors and make an off-axis design for the

requirements. The Offner’s volume is 7 times larger than Dyson’s, and Offner’s weight is about Dyson's
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1/11. The results show that Offner form and Dyson form have advantages and disadvantages in the aspect

of operability of machining, volume, and weight. In the selection of spectrometer, the choice should be

made depending on the specific application requirements.
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Tab.1 Indicators for spectrometer

Performance parameters Values
Spectral range 8-12 pm
Fl# 2.5
d(d>) 100 pm(50 pm)
Width of spectrums 7.68 mm
Spectral resolution 15.6 nm

Diffraction orders in Offner(Dyson) -1(+1)

Slit size

N))

9.6 mmx30 wm
192 mm(96 mm)
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Fig.1 Diffraction schematic of Offner
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3 dy=100 wm B, Offner % (™ T YA 154X
Fig.3 d1=100 pm , Offner spectrometer with convex grating

Wavelength:7.988 um, 8.00 pm, 8.012 pm
0BJ:0.00, 76 mm 0OBJ:2.40, 76 mm 0BJ:4.80, 76 mm

[
]

4

(2) | (D) (€)

P 4 %55 912 nm B IEK S 8 wm (19 4551 &

Fig.4 Spot diagram of system at 8 wm with line width of £12 nm
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Fig.5 d,=100 pm, Dyson spectrometer with concave grating

Wavelength:11.995 pm, 12.000 pm, 12.005 pm
0BJ:0.00, 0.00 mm 0BJ:2.40,0.00 mm 0OBJ:4.80,0.00 mm

| (@) | (D) | (€)
&l 6 1% 55 J+£5 nm B KA 12 pwm AL B 5550

Fig.6 Spot diagram of system at 12 wm with line width of £5 nm
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Fig.7 d,=50 pm, Offner spectrometer with convex grating

Wavelength:11.992 um, 12.000 pm, 12.008 pm
0BJ:0.00, 38 mm 0OBJ:2.40, 38 mm OBJ:4.80, 38 mm

;

@) ) ©)

i ¥
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Fig.8 Spot diagram of system at 12 wm with line width of +8 nm
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Fig.9 d,=50 pum, Dyson spectrometer with concave grating

Wavelength:11.986 um, 12.000 pm, 12.014 pm
0BJ:0.00, 0.00 mm 0OBJ:2.40,0.00 mm OBJ:4.80,0.00 mm

& 10 & 5 A +14 nm B 3% KA 12 wm 4k 5 #5550

Fig.10 Spot diagram of system at 12 wm with line width of £14 nm
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