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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
2 ERBEEREXEILIT

2.1 AN ES

AR — YA R B — e F4 BB
AR, A e B Y I R BT 0=0.55%107%/C, Jit
N 501.7 g, 1M F4 B2 Ik R ,=8.3x1079/C,
Tk 487.9 g B BT A = 4RI AN & 2 BT, 3
A 2(a) A ek, K 2(b) R F4 B

" >/

(@) (b)

2 FIEti S Fa MR
Fig.2 Models of silica prism and F4 prism

104 mm

104 mm

M BT BRI IR A R 5 S F4 BB 2 R Y
23S ] B A 0.05~0.08 mm, AHAR 9 i 6 F 47 25 4
T 10", P G % T S T S5 S T AL R o T )
HEMT 107, 2 5m5E4H At 2/NT 1/450(RMS
i), A=632.8nm, BRZIRA A KT 2.4kg,
HME RSP R T @126 mmx154 mm, 355 16 3 58 7 78
Fil ol 20 C+5 C, A A A AL T 200 Hz,

2.2 ZEZEHMHNEE
G U i S P S A MR S R T B S TR A

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

1984 oSk AR

% 43 %

P B AR AR AR R O TR RE R
SEVESF R, FETE RO oo SO g i i e
TR Bha & e IR SRR 1 BT
) o B LR I 28 T UG OG22 o1 B 2R ik
ABOEAT R, e S R ZHOCA LB R 4
IRPT R, DRAS 2Nz B

®1MHHEMER

Tab.1 Properties of candidate material

Density
(10-*kg/mm?)

Young’'s
modulus/MPa

Thermal Exp.

Material name Coef.(10°%/C)

4J32 8.1 138 180 0-1.5

ZTC4 4.4 106 820 8.9

7TA09 2.8 69 580 23.6
TiB2/Al 2.77 95 000 16-18
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Fig.3 Semikinematic mounting for a prism
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Fig.4 Structure sketch map of prism assembly
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