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Fig. 4 Comparison between the measured spectrum and the one with UFOV, EFOV

i 4, #&iASkE COTE 2 168.8~2 169. 6 cm™ ' JH LN
By i BN ] EFOV #l UFOV B R15575 2] i 38
Jeig 5 S 3E 1Y 25 7 RMS (root mean square) {43 51 4

0.006 9, 0.007 9 1 0.004 8, ﬁﬁﬁ UFOV %Eﬁ%%}jé RMS {E
B/, B EFOV 158 F Y RMS %A E 9% %5,
{HJRATUNEE T E subrange A& BGEH LI 2ZE516 . &



3406 JeikeE S T

H31E

PRTE S R 2 169. 2 em 3T, UFOV 5 EFOV %5 K
FEREZ A 22 ORI » X2 R0 R 3 BEAOL IS 8 B U5 1Y
RERE . A 4D 328 FH A SR 10 XD 1] e A R B0 oo o0 R 445
i, #H UFOV /EF T By ILS 50 fe R 458 5 R iy #1410
.

mit . UL T AEXT 4 FOV By 1LS B Le A% 45 i %)

SEPRHART R PRANE S IR 45 T X AP ARXTSE FOV 5205
TR > B AR FTIRS #2585 XA 20 ek Bk 5 50, IR
0.02 em™ ' AR FTIRS X CO BRI, Hext T 523
TS AXTAE XA FOV 2 R A BHEOEIE . e s )R],
BAEGHINE FOV T & » AEX4F FOV AR R AR AR pR %0
HAFA R R FTIRS (S2 PR B, ATy Ja 2610 i 23 5

45 FOV 1y ILS BRIREAE M0 B FTIRS R i il i Bk e s R nf i) A S 8.

iy )
34 ®

SR 2T MR R FOV 767K F R P17 [l 77 7E
References

[1] Thomas von Clarmann, Georg Echle. Appl. Opt. , 1998, 37: 7661.

[ 2] Marc-Andre Soucy, Francois Chateauneuf, Christophe Deutsch, et al. Proceedings of SPIE, 2002, 4814 82.
[ 3] Beer R, Glavich T A, Rider D M. Appl. Opt. , 2001, 40; 2356.

[4] HaseF, Hannigan ] W, Coffey M T, et al. J. Quant. Spectrosc. Radiat. Transfer, 2004, 87 25.

[ 51 Pougatchev N'S, Connor B J, Rinsland C P. J. Geophys. Res. , 1995, 100 16689.

[ 6] Bernardo Cirilo, Griffith David W T. J. Quant. Spectrosc. Radiat. Transfer, 2005, 95(2); 141.

[ 7] Frank Hase, Thomas Blumenstock, Clare Paton-Walsh. Applied Optics, 1999, 38(15): 3417.

[ 8] Griffiths Peter R, Haseth James A de. Fourier Transform Infrared Spectrometry. New York: Wiley-interscience, 2007. 221.
[ 97 http://www. helioworks. com/ep3965. pdf

[10] Bell R J. Introductory Fourier Transform Spectroscopy. New York: Academic Press, 1972, 143.

[11] XIANGLI Bin(#§ #3#t). Acta Photonica Sinica(G¢F2#4R) s 1997, 26(6): 551.

[12] Rothman L S, Gordon I E, Barbe A, et al. J. Quant. Spectrosc. Radiat. Transfer, 2009, 110(9); 533.

Study of Instrumental Line Shape function of High-Resolution Fourier
Transform Infrared Spectrometer with Unequal Field of View

REN Li-bing, WEI Hao-yun, ZHANG Ya, LI Yan
State Key Laboratory of Precision Measurement Technology and Instruments, Department of Precision Instruments, Tsinghua
University, Beijing 100084, China

Abstract

transform infrared spectrometer (FTS) only next to maximum optical difference. For the reason of optical design and layout,

Field Of View (FOV) is an important contributor for instrumental line shape (ILS) function of high-resolution Fourier

commonly, the measured FOV located in detector is not regularly rounded as original one. There exits more or less difference be-
tween the measured vertical FOV and measured horizontal one. In view of this case, the present paper replaces the generally cir-
cular area light source with an elliptical one, which is probably more suitable for actual FTS. At the same time, the factor maxi-
mum optical difference was considered. After these, the mathematic and graphic description about ILS function with unequal
field of view (UFOV) was given. Finally, comparison between measured spectrum with standard monoxide gas and calculated
one with equal field of view (EFOV) and UFOV respectively was taken. Experimental results show that the spectral residual
from UFOV is less fluctuant than those from EFOV and its root mean square value is the smallest. All these indicate that the
ILS function from UFOV is more accurate and suited to reflecting the response of high-resolution FTS than the one from EFOV.

Keywords Unequal field of view; Fourier transform infrared spectrometer; Instrumental line shape function; High-resolution
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