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The excited atomic or molecular species which areet studied by means of emission or
absorption spectroscopy can play important rolevintemperature plasma generated by DC glow
discharge. Spectra enable us to identify emittiandigles and to determine their temperatures and
densities. Spectroradiometric calibration of thetesyn for emission spectroscopy using the source
of radiation with defined course of absolute spédtradiance in the range from 250 to 1700 nm
has been performed. The method of raytracing esabledetermine the portion of the total
radiation used for spectral analysis, i.e. theipomprocessed by optical fiber. The geometry of the
discharge tube is described in greater detailsre[d]. Tungsten halogen lamp LSK116 (200 W,
6,6A) produced by L.O.T. Oriel GmbH operated usimyver supply Konstanter SLP 240-40.
Calibration of this lamp has been performed airtgdaboratory of Heraeus Noblelight GmbH.
Spectral irradiance at the distance of 700 mm bas tmeasured [2].

Fig. 1: Segmentation of source of radiation (OSRudlirectional source of radiation, |A-
input aperture).

The source of radiation is considered to be andgli radiating uniformly inside its volume
total radiant flux into the spac®=1. This source, corresponding to the central pérthe
discharge tube, is divided into 10 segments radiafld into 10 segments angularly (Fig.1).
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The number of these elements is variable. Eacheshtemits radiant flu®; proportional to its
volume given by
\V/
b =P 1
i Vt t ( )
where V is the total volume of the cylindric source andis/the volume of the segment. This
segment is replaced by a point source placed ireittre which emits radiant flux corresponding
to the entire segment. This source is assumed tonyedirectional uniformly radiating to all

directions with constant radiangavhich is equal to

— CDi
i = an 2
The input aperture of the system is divided intgnsents analogously. Greater details are
described in [3]. Raytracing is processed at progmag environment Visual Basic for
Application version 6.5. The examples of the rasafttracing are shown in Figures 2 and 3. The
inner diameter of the discharge tube is 21.5 mmhtiight of the cylinder is 390 mm. The axis of
the quartz fiber (diameter 0.2 mm) is perpendicttathe center of the tube window at the

distance 50 mm.

1,E-06 1,E-07
9,E-07 9,E-08 4] —;SZ.Em‘m
8,E-07 \ 8,E-08 -~ ——2450mm
2 7E07 \ 8 7.E08 1 ——437,5mm
g g
§ 6,E-07 X s 6,E-08
% 5,E-07 \ % 5,E-08
"E 4,E-07 \ % 4,E-08
[} -
. 3,E-07 \.\ & 3,E-08
N
2,E-07 2,E-08
1,E-07 \N 1,E-08
R o SN ) e seserdseseetx
0.E+00 =l 0,E+00
50 100 150 200 250 300 350 400 450 0 2 4 6 8 10 12
Distance of source section from fiber input Radial distance
(mm) (mm)
Fig. 2: Dependence of relative energy ratio on Fig. 3: Dependence of relative energy
distance of source section from fiber input. ratio on radial distance of source segment
from tube axis for various distances from
fiber input.
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