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FAST-SCANNING FABRY-PEROT
INTERFEROMETERS"

V.KAPICKA?, F, STASTNY?, Brno, A. PETRAKIEV”, S, Z. MOHAMED? Sofia

The problem of rapid scanning of spectral kine profiles with the help of the
Fabry-Perot interferometer is discussed and the corresponding results are presented. The
measurement of the profile of the Cr I spectral line A=425.4 nm emitted by a pulse
discharge in a hollow-cathode was performed by this system and thus the temperature of
neutral particles may be calculated.

BBICTPOCKAHMPYIOINE HHTEP®EPOMETPHl ®ABPU-NIEPQ

B paGote o6cyxpaercs npoGnema GeicTporo CKaHHPOBaHHA (POPMBI CIIEKTPANbHBIX
JIVHUA TIPH TIOMOIIH BHTepdepomerpa Pabpu-Ilepo u HpHBENEHb! COOTBETCTBYIONME
Pe3ysILTaTE Hecnenosanuil. [Ipousseneo n3meperue ¢opmbi ciex’rpansroi i Crl
C ARMHOM BOMHBI 4 =425,4 M, H3nyqaemoit Bo BpEeMA Pa3pANHOro HMOYILCA B MOIOM
KaTOje, Ha OCHOBE Yero NPOM3BeReH pacyeT TeMIEPATYPhl HEATPATBHLIX YacTHiI,.

L. INTRODUCTION

Several aparatures and methods using the Fabry-Perot interferometer have
already been mentioned. They enable us to measure high-speed phenomena. The
above apparatuses according to the methods applied may be divided into three
groups:

1. The interference image is projected on a sensitive layer of the TV-camera [1].
In the work mentioned the horizontal scanning is made at a frequency of
15.75 kHz, the vertical one tat 60 Hz. The minimum exposure time of scanning one
profile of about 8 mm on the sensitive layer was 20 uS.

2. The method of the rotating mirror [7]. The emitted light having passed
through the F—P etalon is focused by a lens on the input slit of the monochromator
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slowly reaching its maximum value within several minutes so, that we are able to
measure that profile only during the measurement was constant. If the applied
voltage increases more rapidly, more fast phenomena may be scanned. However, it
is necessary to take into account at which measure limit the shortest scanning time

maximum per 0.1 ps, only. )
c) Asetof Piezoelectric ceramic tubes can also be used Cemented together being

mcmmm-nmav voltage supply of the oscilloscope time base was ysed directly
(maximum scanning time was 60 ms). .

m@ooﬁnomoow% in Sofia. Two methods are, basically, available for experimental A sodium lamp has served as the source of light to adjust the two mirrors in
procedure: either to adapt the manufactured 583“8522. or to employ the ; parallel. This adjustment was very difficult and laborious, since the moving mirror

manufactured mirrors only and to construct the other parts of the measuring : was greatly sensitive to external vibrations and contacts.
equipment. . For verifying the working capacity of the interferometer Constructed according to
The manufactured F—p universal interferometer by Carl Zeiss Jena uses for | the data mentioned above we used the TKG 205 He—Ne laser (A =632 nm).
measurements the movement of one muirror induced by the piezoceramics element. ~ Using the output lens (6) of a variable focal length, we expanded the light beam
In the primary connection the Piezoceramics is supplied by the linear-ramp voltage emitted from the laser (7). After passing through the Interferometer (1) and the
of about the maximum valye of 1000 V. The voltage, however, increases very piezoceramic tube (2), the light beam was focused by a lens (5) of focal length
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Fig. 2. Oscillogram,

150 mm on the monochromator input slit (3). On the monochromator input slit the
image of the interference annular fringes occurs. For this purpose we used the Carl
Zeiss SPM 2 monochromator, The signal from the photomultiplier was displayed
on the Orion EMG-154¢ oscilloscope (4). The TR-4705 two beams input amplifier
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Fig. 3. A schematic drawing of the apparatus (Department of Optics and Spectroscopy, Sofia).

discharge
Cri 425.4 nm
Direct Current Pulse (10 ys)

I Al e AL
mA nm mA nm

5 0.0165 100 0.0170

6 0.0170

7 0.0175 200 0.0200

8 0.0180

9 . 0.0180 300 0.0220
10 00185
15 0.0200 400 0.0240
20 0.0210
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,;naumEﬂmom om_aEmmozmmR Summarized in Table 1. These measurements haye
made it possible to determine the line profile in the pulse discharge and to compare .
it with that of the discharge steady state regime,

II. CONCLUSION

Two types of F—p interferometers have been Proposed to study high-speed
phenomena, A modified interferometer by C. Zeiss was used for the Scanning of
the spectral line profile of the pulsed discharge and by means of data processing on
a computer the value of temperature could be Calculated. This method may be used

to advantage in the near future as regards a rapid evaluation of line profiles by
means of computers,

REFERENCES

[1) Gagnes, J. M., Bures, J, Laberge, N.: Appl. Opt. 12 (1973), 1894,
[2] Ramsay, J. v.: Appl. Opt. 1 (1962), 411.

[3] Asenba um, A.: Appl. Opt. 18 (1979), 540.

[4] Ramsay, J v.. Appl. Opt, 5 (1966), 1297

(5] Jackson, D, A, Pike, E.R.. ] Phys. E. Sci. Instrum. 1 (1968), 394,
[6] Cooper, J., Greid, J. R ; J. Sci. Instrum. 40 (1963), 433,

[7] h:aamnmwwq A., Cohen, C., Kagan, Yu.: Appl. Opt. 18 (1979), 545,

Received October 20th, 1980

352




