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Fig 1 Optical structure of the instrument
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Table 1 Structure parameters of the optics system
Surface Y radius  Thickness  Refract mode Non-centered
Object Infinity 60. 00 Refract
’ Stop —120. 00 —45. 00 Reflect Decenter &. return
° ’ 2 Infinity 0. 00 Refract Basic decenter
’ 3 Infinity 0. 00 Reflect Decenter &. return
s s s 4 Infinity 30. 00 Refract
5 —120. 00 —52. 50 Reflect Basic decenter
s Image Infinity —6. 22 Refract Decenter & return
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Fig 2 Simulation of the optical system
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Table 2 Results of the real ray trace s ;
Wavelength/nm 200 500 800 s 1 nm,
Image height/mm 178 1. 83 1.7 2 nm ,
Image width/mm 0. 33 0. 29 0. 25 3 4
3 5 2 7. 27 mm, 0. 66 mm, s
o 8 mm, 0. 8 mm,
s 1. 83 mm, s Hamamatsu R6358
0. 33 mm, 2 nm s , 185~830 nm,
s . (D, 4 mmX 13 mm,
5 mm, 0. 4 mm,
PP R A N9 O 200mm
2,2
1 (I Z X RO R RN 500 nm
200 +mm ! ,
200, 500, 800 nm . +1nm . 40000 RN N ANy 8000m
° 4.96 nm
3 ; 4 500 nm

Table 3 Structure parameters of the optics system

Fig 5 Spot diagram of the normal reflector

sttt tthhiar42s 200nm
Surface Y radius  Thickness  Refract mode Non-centered PP 2999 201 nm
Object Infinity 60. 00 Refract aaRASAb AAALAAS 500um
Stop —120. 00 —45. 00 Reflect Decenter &. return saasgh il A8asaa S0Inm
2 Infinity 0. 00 Refract Basic decenter
3 Infinity 0. 00 Reflect Decenter & return AMMAAAARRALALY o0mm
4 Infinity 30. 00 Refract st ifpameses S0lom
5 —120. 00  —520. 00 Reflect Basic decenter
6 1000. 00 434. 00 Reflect Basic decenter 4.57 nm
7 Infinit 0. 00 Refract Basic decenter
o Y Fig 6 Spot diagram of the grating
8 Infinity 0. 00 Reflect Decenter &. return
9 Infinity —390. 00 Refract
10 100000 480. 00 Reflect Decenter & return Table 4 Results of the real ray trace
Image Infinity 0. 72 Refract Decenter &. return Gratingkl Normal reflector
Wavelength ~ Image height Image width Image height Image width
/nm /mm /mm /mm /mm
200 6. 04 0. 59 7. 27 0. 66
500 6. 78 0. 44 6. 77 0. 49
800 6. 34 0. 51 6. 44 0. 57
b
Fig 4 Simulation of the optical system R
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Optical System Design of Plane Grating Double Monochromator
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Abstract The plane grating double monochromator is the important part of the instrument for testing diffraction efficiency of
plane grating, and in order to accomplish the research of the instrument, the optical system design and simulation of the plane
grating double monochromator was investigated. The instrument mainly consists of light source, front monochromator, testing
monochromator and detector, and combined with the practical requirement, the corresponding light source, detector and the
structure of the optical path were selected. According to the design requirement. the design and simulation of the optical system
of the front monochromator and testing monochromator were done respectively, and the spot diagram of the image surface and
the results of real ray trace were given. The analysis showed that in the front monochromator the maximum width of the exit
spot and the maximum height of the exit spot were 0. 33 and 1. 83 mm respectively. On the other hand, in the testing mono-
chromator, the maximum width of the exit spot and the maximum height of the exit spot were 0. 66 and 7. 27 mm, respectively.
Through selecting the size of the exit slit properly, the system can work without luminous flux lost, which guarantees the testing

precision of the optical system of the instrument.
Keywords Plane grating; Double monochromator; Optical design; Results analysis
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