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It is one of the most important methods to use field-widened prism to increase the throughput or
sensitivity for spatial heterodyne spectrometer. This paper borrows idea from the basic principle of traditional Fourier

transform spectrometer with field-widened and combines the characteristics of spatial heterodyne spectroscopy. a

method based on numerical reduction to design the field-widen prism of spatial heterodyne spectrometer is proposed.

080.1753; 080.2720; 110.4234; 220.2740

The optimum apex angle of field-widened prism and the maximum field are analyzed with certain Littrow angles and

scene wave-numbers. The results indicate that numerical induction method can find the optimum solution of prism
apex angle by judging the effect of all orders of field angle on the phase difference. Compared with the results
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obtained by theoretical deduce method, the maximum field angle along dispersive principal cross section increases by
angle can be analyzed in the process of optimizing field-widened prism angle.

10% ~30% , and the numerical induction method is simple and obvious, the influencing factors on the maximum field

spectroscopy; field-widened; numerical analysis; prism design; spatial heterodyne
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Table 1 Parameters of field-widened spatial heterodyne spectrometer
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Parameter Value Comment
Spectral resolution power 10°
Littrow wave number 17900 em ™!
Incident wave number 18000 cm !
Prism glass K9

Littrow angle ;.
Prism apex angle

Prism apex angle

10°, 20°, 30°

11.6563°,23.3577°,35. 5743°
11.6609°,23.3096°,34. 8932°

Coefficient of field angle along main cross section is zero

Coefficient of field angle vertical main cross section is zero

Phase difference A® /rad

3.0

@

()

-AD
Do
(=)

off-axis

10°

10tF

100 L

(A

FOV along MCS B /(°)

FOV normal to MCS ¢ /(°)

3 A[E Littrow M WA J5 W AL 44 R RE )

Fig. 3 Maximum field angle of two directions with different Littrow angles
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Fig. 4 0.=10°, the process of optimizing prism angle and the maximum viewing-field angle in two directions. (a) Change of

phase difference of g, along with prism apex angle ¢; (b) maximum field angle of g, corresponding to different prism angle

a; (¢) maximum field angle normal to MCS and (d) maximum field angle along MCS at optimum prism angle a=11. 6597°
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Fig. 5 6. =20°, the process of optimizing prism angle and the maximum viewing-field angle in two directions. (a) Change of

phase difference of ¢, along with prism apex angle a; (b) maximum field angle of 5, corresponding to different prism angle

a» optimum prism angle ¢=23. 3079°, (¢) maximum field angle normal to MCS and (d) maximum field angle along MCS
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Fig. 6 6.=30°, the process of optimizing prism angle and the maximum viewing-field angle in two directions. (a) Change of phase

difference of ¢, along with prism apex angle «; (b) maximum field angle of ¢, corresponding to different prism angle a,

optimum prism angle a=34. 8931°, (¢) maximum field angle normal to MCS and (d) maximum field angle along MCS
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corresponding to two methods

Theoretical Numerical
deduction induction
method /(%) method /()
a 11. 6609 11. 6597
0o =10 B 3.625 4.025
Prmax 6. 04 6.12
a 23. 3096 23.3079
0.=20° B 2.08 2.58
Pmax 6.01 6.025
a 34.8932 34. 8931
0.=30°  Bua 1.438 1. 88
Pmax 5.8 5.85
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