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Design and test of imaging spectrometer’s dual dispersive prisms

Wang Yiqun, Gao Zhiliang
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: Dual dispersive prisms are the key dispersive component of high resolution space-borne
imaging spectrometer. Their opto-mechanical mounting is an important problem which must be resolved
during imaging spectrometer engineering development phase. Firstly, the working principle of dual
dispersive prisms was introduced and their opto-mechanical mounting requirements were also presented.
Furthermore, after taking into account coefficient of expansion matching, density, modulus of elasticity,
machining property and so on, dual dispersive prisms mounting material was confirmed. Moreover, the
great difference of coefficient of expansion between one of dual dispersive prisms and its mounting
material was compensated using the temperature compensation method. Afterward, the dual dispersive
prisms were mounted by the semikinematic mounting method. Finally, Mechanics analysis and
thermoanalysis results were proposed, subsequently corresponding tests were also carried out. Tests results
indicate that the nature frequency of dual dispersive prisms assembly is 301.5 Hz, integrative OPD of dual
dispersive prisms assembly is better than 0.021A (A=632.8 nm) at 20 C+5 ‘C. The results proved the dual
dispersive prisms assembly satisfied the requirements of imaging spectrometer.
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Fig.1 Principle map of spectral imaging system
[5]
2
) Co21
[ﬁ]O F4
, a,=0.55x10"/C,

’ . 501.7g, F4 ;=8.3x107/C,

’ ’ 487.9¢g., 2 :

’ 2(a) ., 20) F4
, (8]
(
) , R 2 F4
Fig.2 Models of silica prism and F4 prism
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Fig.3 Semikinematic mounting for a prism
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Tab.1 Properties of candidate material RMS
Material name Density » Young's Thermal Exp.
(10°kg/mm?*)  modulus/MPa  Coef.(10%/C) s s
4132 8.1 138 180 0-1.5 )
ZTC4 4.4 106 820 8.9 °
7A09 2.8 69 580 23.6
TiB2/Al 2.77 95 000 16-18 ,
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Fig.4 Structure sketch map of prism assembly
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Fig.6 FEA model of prism assembly
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Fig.5 3D model of pri ssembl
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Fig.7 X, Y, Z orientation vibration modes of nature frequency
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Tab.2 Distortion result by gravity
X orientation gravity
PV/nm 61.5
RMS/nm 8.7
y -21.4
RI(")
z -1.1
X -6.1
T/pm y -0.5
z -2.6
Distortion nephogram Fig.7
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Fig.8 Distortion nephogram by gravity
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Fig.9 Thermo-distortion nephogram
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Fig.10 Gravity-thermo distortion nephogram
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Tab.3 Thermo-distortion result

—5T decline and

—-5%C decline . .
gravity coupling
PV/nm 65.2 45.1
RMS/nm 9.6 8.1
y -20.2 13.1
R/(/I)
z -4.1 -2.3
X 5.4 -3.9
T/pm y -0.6 -1.5
z 15.7 5.4
Distortion nephogram Fig.8 Fig.9
4
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304.7Hz,Y 301.5Hz,Z 648.7Hz,
6.2% ,5.8% ,7.6%
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Fig.11 Mechanics environment test of prism assembly
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Fig.12 Thermo-optics test of dual prism assembly
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Fig.13 Integrative OPD of prism assembly at 15 C
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