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The Fourier Transform Spectrograph (FTS) is one of the most challenging
instruments that has been applied in astronomy. One of the challenges is to detect
the small signal from a distant star. However, most of the solution to achieve high
signal-to-noise ratio (SNR) in FTS comes with a high cost. In this thesis, the design and
implementation of the laboratory prototype of a high performance, cost-effective, and
compact fiber-fed FTS system for astronomical applications has been investigated.
Moreover, a method for correction of the non-uniform data sampling due to a non-
linear movement of the scanning mirror using a metrology interferogram and a cubic
spline interpolation has been designed and implemented.

To achieve high SNR for the developed FTS prototype, a balance detection
scheme was designed and implemented. The achieved SNR approximately was 20 for
an input flux of 1.2 uW. Furthermore, the effects of the source’s spatial extension and
the mirror tilt along the translation direction to the loss in fringe contrast were studied.
The results show that the loss in contrast is mainly governed by the tip-tilt of the
dynamic mirror. The achieved maximum scanning distance of the developed system,
as determined by the interference contrast drops of higher than 0.5, was measured to
be 15 mm. The scanning range affect the achievable resolution of the system because
of the truncate property of the Fourier transformation. The spectral resolving power
of the developed system as defined by the full width at half maximum that was
retrieved from the instrument line shape of metrology source was measured to be
19,609. This corresponds with a spectral resolution of 0.0323 nm at 633.178 nm
wavelength,

Furthermore, the instrument line shape of the developed system was verified
by analyzing absorption peaks on the spectrum of the Sun. The analysis of the telluric
and Sun absorption lines obtained from the measurement was compared with that of
the absorption spectrum obtained from a synthetic model. Moreover, the measured
telluric absorption lines were used to determine the precision and stability of the

developed system.



The result shows that the developed FTS system was able to detect a fine
absorption line of Fe-l at wavelength 846.8 nm with a width equal to 0.0562 nm and

with a signal-to-noise ratio higher than 15.
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