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FAST-SCANNING FABRY-PEROT INTERF HNQEHHNJ

A. BRABLE(), V. KAPICKA?), F. STASTNY?), Brno

A, modified universal Fabry-Perot interferometer, product of Carl Zeiss Jena, which
makes it possible to shorten the recording time of the spectral line profile up to 5 ms is
presented. The method described may be applied to every Fabry-Perot interferometer
using a piezoeffect to scan the line profile and is especially suitable for the diagnostics of
plasma discharges.

EBICTPOCKA HAPYIOIIMY MHTEPG®EPOMETP ®AEPH-TIEPO

B paGoTe OOCYXHaeTCs YCOBEPIICHCTBOBAHHE YHWBEDCANMLHOTO uHTepdepomeTpa
dat6pu-Tlepo cepwitHOro mpoussocTsa (upmbl Kapa Lieiic Viena, koTopoe no3sonset
COKPATHTE BpeMs 3AIHCA KOHTYPA CIEKTPANLHOM JMHUH BIIOTL 10 5 Mc. OnHcaHHbI#
cmoco6 yCOBEPLIEHCTBOBAHMS MPUMEHMM K nt060oMy  MHTEPHEPOMETPY, KOTOPBIH
CKAHMPYET KOHTYP CNEKTPANbHOM JMHHM Ha OCHOBE nbezoagdexta. Jauupiit MeToR
0c06eHHO yRo6eH [N AMarHOCTHKH [U1a3MEHHOTO paspsiia.

1. INTRODUCTION

Recently much attention has been given to the practical application of plasma
discharges in industry. For the efficient use of such plasma discharges it is necessary
to know the parameters of the plasma and conditions under which plasma burns.
The most important equipment with a high distinguishing ability is the Fabry-Perot
interferometer enabling us to determine the initial (theoretical) spectral line
profile. In the classic arrangement the measurement of line profile extends over
several minutes. However, this time is too long for some applications because the
plasma parameters are being changed during the exposition time, which results in
a distortion of the registered profile. For those reasons many authors have been
endeavouring to construct a measuring equipment with the Fabry-Perot inter-
ferometer which makes it possible to shorten the exposition time of the line profile
in a suitable way [1, 2, 3, 4]. In practice several measuring methods have been
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suggested and realized. However, it is not possible to say that one method is much
better than the others since every method has both advantages and defects,
~:.5@ diagnostics of plasma we must choose the most suitable exposition time for
the line profile to have the minimum error of measurement. If the recording time is
longer than the time within which the plasma parameters are constant, a distortion
of the line profile occurs difficult to discover. On the other hand, with the increase
of the .momsimm velocity the ratio of useful signal and noise decreases. For this
reason it is advantageous to have a wide range of the scanning velocity at disposal.

+15v

L. to ensure that external mechanical vibrations from the neighbourhood do not
influence the quality of the record. In case of a long exposition time of the spectral
line profile all such external vibrations are supressed by the recorder which has
a high value of the time constant,

2. to construct a precise generator of the linear-ramp voltage of the maximum
value of about 500 V with the required slope,

3. to find the way to register a one-shot phenomenon at the required speed,
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Fig. 2. Schematic block drawing of the experimental set-up.
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Fig. 1. Amplifier with high output voltage.

II. EXPERIMENTAL ARRANGEMENT

In ocn. department the Fabry-Perot universal interferometer (UFPI), product of
Carl Zeiss Jena, has already been used for several years to determine plasma
Umnwamﬂo.nm. The interferometer used for measurements of the movement of
a 55,.9. induced by a piezoceramics element. The signal from the photomultiplier
was displayed on the recorder. The shortest recording time was cca 7 minutes.
Since the construction of the mechanical components of the interferometer would
rm<.o been a time-consuming procedure under the conditions of our department, we
decided to use for our purpose the mentioned mechanical components of ,Eo
Fabry-Perot interferometer.

. To shorten the exposition time it was necessary to adapt the Fabry-Perot
interferometer as follows : ,
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4. to construct the arrangement in such a way that both the starting time point of
the measurement and the recording of the signal can be controlled by the electric
signal.

The mentioned adaptations were realized as follows:

1. To remove the influence of external vibrations we used 6 pneumatic springs.
Such elements were developed at the Technical University at Liberec for jet looms.
Tests confirmed that the usual vibrations do not influence the accuracy of our
measurements. The springs make it also possible to change the height of the
interferometer in a definite range. This is advantageous for the adjustment of the
interferometer. .

2. The constructed linear-ramp voltage source consists of a saw tooth voltage
generator (the maximum value of the voltage is 5 V) and a logic controlling block
which makes it possible to start the generation of the signal by an electric impulse.
The idea is from [5]. The generator is formed by a counting-rate meter and two
level comparators with two MAA 502 operational amplifiers, which provide both
the one-shot and the periodical course of the voltage. The signal from the generator
is transmitted to the input of an amplifier with high output voltage. We used the
conclusions presented in [6]. The MAA 502 operational amplifier determines the
accuracy and stability of amplification. The amplitude of the output voltage is
increased by means of the voltage booster including three cascades with high
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0.3 ms (Fig. 1). ) .
3. It was shown that for the diagnostics of Plasma the exposition time is up to
50 ms. In this case we used the OPJ 619 memory cartridge which is one part of the

impuise with adjustable time lag. It will allow in future an easy transition to the
computer control of the interferometer. -
The schematic block drawing of the experimental set-up is in Fig. 2.

I1. RESULTS, DISCUSSION

The modified abry-Perot interferometer allows to change the exposure time of
a one line profile within the time range of 5x107—3.6 x10%s. For a longer
Mmeasurement time than 2 s the original way (mechanical) of voltage increase
applied to piezoceramics is used. Using the mentioned current-voltage convertor
we can display the spectral profile on the recorder. For a shorter measurement time
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