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Simulation of Resolution Enhancing Algorithms for
Spectra Mearsured by AOTF
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Abstract: According to the feature that the resolution of the Acousto-Optical Tunable Filter (AOTF)

spectral measurement system changes with the diffraction wavelength, a method using deconvolution

algorithm to improve the spectral resolution capability of AOTF spectrometers is studied. Combining

with the distribution of spectral resolution, nonlinear coordination transformation is performed in the

spectral range so as to keep a same transfer function over the entire spectral range. Then, the nonlinear

iterative deconvolution method and Fourier self-deconvolution are used to process the line spectral data

acquired by the Fourier spectral system for resolution improvement. The simulation results are restored

in resolution to a great extent and the original low resolution information which is lost because of low

resolution is recovered.

Key words: spectral resolution; AOTF; nonlinear coordinate transformation; nonlinear iterative decon-

volution; Fourier self-deconvolution
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f 1 FSD ghijklmnopq ( \ frstu)

tklÆameW` FSD tkl FSD tklmrsn

u lx Æo tp lx Æo tp lxuy Æoq tplrv

uy (nm) q (nm) lrv uy (nm) q (nm) lrv mfx (nm) mrvs ztwv

kl 504.7 3.17 \ 504.7 2.47 -6.24 0 30% \
no 501.4 3.49 1.14 501.1 2.27 2.32 -0.3 35% 1

ol 504.6 3.58 1.14 505 2.31 2.28 0.4 35.5% 1

pno 501.3 3.19 \ 501.2 2.53 4.58 -0.1 20.7% \
ol 504.7 3.58 \ 505.2 2.19 2.12 0.5 38.8% \
pno 501.3 3.15 \ 501.3 2.47 11.87 0 21.6% \
ol 504.7 3.84 \ 505.5 2.37 3.35 0.8 38.3% \

f 2 vwxyzghijklmnopq ( \ frstu)

tklÆameW` rhvxytkl rhvxytklmrsn

lx Æo tp lx Æoq tp lxuy Æoq tplrv

uy (nm) q (nm) lrv uy (nm) (nm) lrv mfx (nm) mrvs ztwv

kl 504.7 3.17 \ 504.7 1.46 \ 0 53.9% \
no 501.4 3.49 1.14 501.4 2.12 53.4 0 39.3% 4.6

ol 504.6 3.58 1.14 504.6 2.17 53.4 0 39.4% 4.6

pno 501.3 3.19 \ 501.3 1.66 37.8 0 48% \
ol 504.7 3.58 \ 504.9 1.14 23.9 0.2 68.2% \
pno 501.3 3.15 \ 501.3 1.59 58.3 0 49.5% \
ol 504.7 3.84 \ 505.1 1.01 20.3 0.4 73.7% \
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