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ABSTRACT

In addition to laboratory program on Fourier spectroscopy ‘a computer training program "Fourier-transform visible
spectrometer" has been developed .The program main menu contains items: "Theoretical part”, "Practical part" and "Exit".
In the first part such topics as "Michelson interferometer", "Fourier spectroscopy advantages", "Fringe pattern scanning and
recording”, "Spectrum with interferogram connection" are discussed. Selecting one of these items students can see textbook
pages with schemes and illustrations. Some pictures are animated. "Practical part” includes modeling of radiation spectra
and interferograms. Students can simulate spectrum as sum of gaussian functions with arbitrary center position and
width or as sum of monochromatic lines. Then interferogram with given full path difference and scanning step is calculated
and corresponding spectrum is reconstructed. Comparing this spectrum with initial one students investigate the influence of
scanning range and step on spectrometer resolution and available spectral range. There is also an opportunity to simulate
some device imperfections: not exactly parallel mirrors, occasional mistakes of scanning step, noises, discretion and
nonlinear respond of photo detector. The program has Russian and English versions. It is used as a part  of laboratory
training on physics and instead of lectures on Fourier spectroscopy for the Physics Electronic Department students. For
advanced students we have also the program, which simulates Fourier-colorimeter.
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1. INTRODUCTION

In the recent years Fourier transform spectrometers (FS) ' play more and more significant role in fundamental and
applied researches connected with spectrum studies. Therefore, it is necessary to introduce this device to the future
engineers specialized in optics and spectroscopy. That encouraged us to include a Fourier-spectroscopy laboratory program
in the study process 2 Our experience on the subject revealed difficulties for students in understanding the principles and
mastering in Fourier spectroscopy. Especially, this referred to the general properties of Fourier conversion which it is
known are being widely used in many different fields of science - from the quantum mechanics to the holography and
optical processors.

Taking into account the importance of this apparatus and an ability of easy-to grasp demonstration of its general
features by introduction of the Fourier spectrometer we are considering the necessity of including this task to the general
physics practicum for all students of Physics Department.

At the same time, we offer a computer training program to facilitate the acquaintance with Fourier spectroscopy
concepts and specific features of a particular laboratory set-up. For the present this program is being used either jointly with
a laboratory set-up or only for the introduction of the Fourier -spectroscopy method.

The work with the program assumes students to execute items of main menu and sub-menu step by step with a
possibility to come back to any previous step. The main menu has two sections: “Theoretical part” and “Practical part”, there
is also an “Exit”. The program is running on IBM PC/AT-compatible computer under MS DOS or Windows.

2. THEORETICAL PART

The items of the main menu “Fourier spectroscopy”, “Michelson interferometer”, “Interferogram, spectrum” and
“Fringe pattern” give the students illustrated pages of the text book, where a history of development of the Fourier-
spectroscopy method is given, principles of its work are explained and a circuit of Michelson interferometer is offered.

Submenu “Theoretical part” is given in Fig. 1 on the left, on the right - one of the text-book pages.

The advantages of “Fourier spectroscopy” are revealed in section of “Advantage”, namely:
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1. In FS at each certain moment the information about all spectral compositions is received simultaneously, therefore,
FS has a higher value of signal-to-noise ratio than grating and prism devices;

2. In FS one can use the large solid angle of a source and a detector and, as a consequence, get a higher signal level with
the same resolution;

3. There is a possibility of studying spatially inhomogeneous objects, because Fourier spectrometer outlet in contrast to
slit one maintains object image spatial structure. Using matrix photodetector and path difference scanning system we can
receive a set of  interferograms , corresponding to different spatial parts of an object. (This last advantage, as we know, is
not being emphasized in literature usually. In our laboratory set-up a possibility of a simultaneous spectrum registration and
a color identification (look below) of radiated or reflected object at three spatial points is implemented, although, in
principle, their number is limited only to the resolution of the photoreceptor matrix and drawing optics 3.
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Fig.1. Submenu “Theoretical part” and example of the text-book page .

Submenu items “Fourier spectrometer”, “Scanning “and “Recording ” describe the real laboratory set-up . Our model
differs from the most Fourier spectrometers presented in literature by its design to work in all visible spectrum range. For the
training purposes such set-up has advantages of visuality ( a student can observe the motion of the interference bands due to
variation path difference), cheap cost and simplicity as far as for the path difference scanning not complicated mechanical
assembly units are used, but a gas cell connected to a vacuum pump. The variation of the path difference occurs while an air
leaks-in to the pumped out glass dish. Except for that, a possibility of constructing the Fourier colorimeter is demonstrated
by this set-up. In the training program the scanning process on animated picture (Fig.2) is simulated, here the changing
colors of interference fringes, gradual appearance on the computer display of interferogram and changing manometer
indication are shown.
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