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HIGH FREQUENCY DISCHARGES AND SOME
POSSIBLE APPLICATIONS*

VRATISLAV KAPICKA**, LIBOR KOVAR**, KAREL LEPKA**, Brno

High frequency discharges burning in pure inert gases like Ar, He, Ne emit continuous
spectra of bremsstrahlung at pressures from 10>—10* www which within the region of
approximately 200 mp to 600 my may serve as a normal of radiation.

BLICOKOYACTOTHBIE PA3PHIBI U UX HEKOTOPBIME
BO3MOXHBIE IIPHMEHEHHUA

BbICOKOYACTOTHBIE Paspsfibl, BO3HHKAIOIME IPH FOPEHUM B YUCTHIX ra3aX, TaKMX KAk aproH, renui
WM HEOH, H3NY4aloT Nnpk fasnienusax 10°__10* [Ta cnnoisoi cHeXTp TOPMO3HOTO U3NY4CHNS, KOTOPBIH
8 obnactn npuMepHo 200__600 mpu MOXET CAYXHUTh B Ka4eCTBC HOPMANH H3Ny4YEeHUs.

I. INTRODUCTION

Glow discharges — dc discharges — are used as a radiation normal if burning in
Ar [1, 2]. High frequency discharges also emit a continuous spectrum, which has
been experimentally proved for discharges burning in Ne and Ar both under
reduced and normal pressures [3, 4].

II. METHODS

From the results of experiments it follows that the bremsstrahlung can be applied
as a normal of radiation if the discharge burns in He at a reduced pressure.

It is possible to determine the intensity of radiation emitted through the
discharge theoretically [S]. Thus, after expressing the measured values, substituting
and calculating them by the help of a computer, we obtain the dependence of the
emitted radiation on the wavelength, where the parameters N, and T, mean the
density and temperature of electrons, Fig. 1, 2. :

* Contribution presented at the Second Symposium on Elementary Processes and Chemical
Reactions in the Low Temperature Plasma, Vritna dolina near Zilina, 1978.
** Department of Physical Electronics, UJEP, Kotlafski 2, CS-611 37 BRNO.

130

[16" weel
20
10
T, =15000K
T, =10000K _
0 1 ! T
0 400 500 Anm] 400 500 I
iati i dence of emitted radiation on the
i itted radiation on the  Fig. 2. Depen i i
e anwﬂohwnvom MM_N_ Pa,n,=10"m™. wavelength, He, p =2.6 X 10 Pa,n.=10"m™".
wavele LArp= ,f.
11l. RESULTS

In our case we measure the continuous spectrum v:ﬁoaoanm:% from :_Mo
spectral desk, using an ISP-22 spectrograph. The high ?wndo:ow generator Works
oﬂ a ?m@:mm_ow of 1 MHz. The current through the discharge ranges between

05 A
W NORMAL
\

10 450 490 A [om]

250 290 330 370

ive i i h for He, Ar; D:
hlung relative intensity on the wavelengt .
e it He — p=10>Pa, 100 mA. Hf discharge in Ar

iva—03 A; Wnormal —T= 1700 K).

Fig. 3. The dependence of t : .
discharge and W normal. (Hf discharge 1n

—p=2x 10* Pa, 150 mA ;D,ENa

131



40—200 mA, the discharge tube has inner electrodes (molybdenum of a 0.003 m
diameter). Discharge tubes with outer electrodes have also been tried. The
arrangement of electrodes has considerably influenced the excitation of the atomic
lines. Especially in the case of the arrangement with the cylindrical outer electrodes
there are even generated lines with an increased excitation potential if compared
with cases of other arrangements.

In the region of wavelengths over 350 myu the bremsstrahlung intensity absolute
value can be determined as well, by using a tungsten normal. Fig. 3 shows the
dependence of the bremsstrahlung relative intensity on the wavelength [6].

IV. DISCUSSION

High frequency discharges burning in pure inert gases like Ar, He, Ne emit
continuous spectra of bremsstrahlung at pressures from 10°—10° Pa. Consequent-
ly, from the given results we may conclude that it is possible to use the above
discharge as a normal of radiation. In comparison with other radiation normals like

the tungsten normal, the deuterium discharge tube, the exposure is about 5 times
longer.
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