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Design and analysis of concave grating concentric spectrometer
with shifting object and image plane
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Abstract: The object plane and image plane of concave grating concentric spectrometers are in the same
plane, and the vertical axis distance between object and image is only a few millimeters, which limits
the arrangement of focal plane detectors and front lens. In order to solve this problem, a plane mirror
was introduced into the optical system to deflect the light, and the separation of the object surface and
the image surface was realized. According to the deflection light, two improved concave grating con-
centric spectrometers with shift object plane or shift image plane were designed and then simulated by
simulation software. The simulation results show that the two spectrometers can achieve the separa-

tion of object surface and image plane, the separation distance is greater than 16 mm, and the aberra-
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tions are also well controlled, within the 400—800 nm the aberration curve is almost zero. Those re-

sults meet the application requirements of low aberration, high image quality, image plane separation,

which can effectively solve the problem of device arrangement.

Key words: optical design; optical grating spectrometer; concave grating; concentric; shift object

plane; shift image plane
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Fig. 1 Schematic of concave grating concentric spec-

trometer
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Fig. 2 Schematic principle of concave grating concentric

spectrometer with folding objecting light
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Fig. 3 Schematic principle of concave grating con-

centric spectrometer with folding imaging

light
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Tab. 1 Parameters of concave grating concentric spec-
trometer
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(b)Shifting image surface
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Fig. 4 Optical paths of concave grating concentric spectrometer with shifting object and image surfaces respectively
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(a)Aberration curves of shifting object surface
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(b)Aberration curves of shifting image surface
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Fig. 5 Aberration curves of concave grating concentric spectrometer in whole field and waveband



%5 10

XA S A5 TR DG RO O T A A W 15 T e B e S X e b 5

ntEl 6 Btz S MO 5 015 BB AT 23 A 0 T e
o 2 AG THT 5% 8 XU T Gl [ D' 3 A8 1) 230 B
L W37 T30 G 0 W 4 e B 9 BRE 0 A X L
K. 16 Rl P A LT A 5 BRE 0 A A L
51 15U W L B0 R RS S T AT DURE AR TR 7
BRI R BBER XN

Hi 4 ~[&1 6 AR 1M1 7T ' B ] ' 3% 1 P
FidT & B LA R 22 B R A s . W

FIELD
POSITION

100,000 |
0.000,0.000 DG

1.00, 0.00
0.000,0.000 DG [

4 100,000

“p.000,0.000 DG

275 MM

DEFOCUSING 0.00000
New lens from CVMACRO: cvnewlens. seq

()i FE % Ui s 5B

(a)Spot diagrams of shifting object surface

Ho BT 14 My 10 5% T 1 2 1 0 AR X 2K AT AR A
S BRI A5 1) RS I R R S R LB S kAL P
T 858 1 P T8 A X A5 /N 5 £ Tl e A% s o 1y 40 v %2
T 73 29 B 8 R X /0 s L T T B YK
FOEH R AR T 8K % B bl i s R T
(T BEXS R G i BriR 2 ot A7 5 Lo e . A
T BB Al B 14 9 B0 A RN
5] L FHE M 5E A R BT R G SEBR IR

FIELD
POSITION

000,0.000 DG

1.00, 0.00

207 MM

DEFOCUSING 0.00000
New lens from CVMACRO: cvnewlens.seq

(OG5 ik S 5B
(b)Spot diagrams of shifting image surface

6 Wy i R X AR A% 2 T DG A RGO A Y G P K R 8 BE

Fig. 6 Spot diagrams of concave grating concentric spectrometer at 600 nm
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