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Abstract-In order to observe spectral lines of ArII, corresponding to transitions from levels 
of high excitation energy, and to have the highest possible temperature and free electron 
density in the applied light source, we have observed side-on the near cathode zone of an 
electric arc of I,, = 200 A current, burning in pure argon at atmospheric pressure. 
Spectroscopic diagnostics of the observed zone showed that it was characterized by high 
temperature and electron densities of the order T z 24,000 K and N, z 2 x 10z3 m-j. 
respectively. Altogether, we have registered more than 90 spectral lines from different levels 
and configurations, e.g. for which the upper levels belong to the 4 f configuration (excitation 
energy Ei > 24 eV), 5 s and 3 d” (El > 22 eV). We were able to determine the transition 
probabilities of 92 ArII lines, relative to the 480.602 nm ArII line, and Stark widths of some 
80 ArII lines. Our transition probabilities and Stark widths for ArII lines, in many cases 
measured for the first time, are consistent with the best data published up to now and give 
one of the most complete sets of results. In this first part, we present the applied experimental 
procedure and characteristics of investigated argon levels. The transition probabilities and 
Stark widths of ArII lines, measured in our experiments, are presented in the second and third 
part of this paper, respectively. 0 1997 Elsevier Science Ltd. All rights reserved 

1. INTRODUCTION 

Different kinds of argon plasmas are very attractive light sources for testing methods of plasma 
spectroscopy since argon produces favorable conditions for very stable discharges. It is also the 
most economical inert gas. Because of these very desirable properties, many new plasma diagnostic 
techniques as well as refinements of existing approaches have been tested on argon plasmas. 
Determination of argon spectroscopic data, such as atomic transition probabilities and Stark 
broadening parameters, have been subjects of plasma spectroscopists for the last three decades. 
These atomic data are not only important for scientific and technology applications, but also 
essential for using argon as the test element for emission plasma spectroscopy. Since the 
compilation by Wiese et al’ in 1989, the transition probabilities for most important neutral argon 
lines are known with quite high accuracy and the situation is satisfactory, even if some particular 
problems remain open (e.g., the unexplained asymmetry of the 430.010 nm line of ArI, the line 
which is commonly used for diagnostics2). 

For ArII the situation is not so satisfactory. The first compilation of the transition probabilities 
of ArII lines was done in 1969 by Wiese.’ It contained some 240 transitions with uncertainties 
mostly in the 25-50% range. Since that time much effort has been devoted to improve and complete 
the existing data. The majority of the published results up to now are limited to studies of 
transitions originating from the 4p configuration, for which the transitions are observable even at 
relatively low temperatures (T < 15,000 K). Data for other configurations, if they exist, present 
such a scatter that often they are not mutually consistent. 

We have performed a systematic search of the literature on ArII published between 1950 and 
1995. Over the 35 last years, approximately 45 spectroscopy experiments and 20 calculations have 
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been carried out for these transition probabilities. These literature lists are given in the appendices 
of the second part of this paper (Part II). In the third part (Part III), we have listed some 30 papers, 
published since 1960, concerning the Stark parameters of ArII lines, covering altogether some 160 
lines, including the ones studied for the first time in our experiments. 

To observe the transitions in ArII starting from a level excitation energy and to approach the 
local thermodynamic equilibrium state in the plasma, we observed the near cathode zone of an 
electric arc of current I,, = 200 A, burning in pure argon at atmospheric pressure and at a gas flow 
of dg = 4l/min. Spectrum emitted by the plasma was recorded4 and spectral lines of argon I and 
argon II could be identified, including those which were hardly studied before, e.g., for which the 
upper levels belong to the 4 f configuration (excitation energy E, > 24 eV), as well as 5 s and 3 d” 
(E, > 22 eV). After the Abel inversion of recorded side-on spectral line intensity distributions and 
optical system sensitivity calibration, we fitted the Voigt function to each of the recorded line 
profiles to deduce the total intensity and width at half maximum for each line. We were able to 
determine the transition probabilities of 92 ArII lines, relative to the 480.602 nm ArII line, and 
Stark widths of some 80 ArII lines. 

2. EXPERIMENTAL SET-UP 

Details of our apparatus (Fig. I) and experimental procedures are described in other 
publications.ti A specific arc, which combines the advantages of a classical transferred arc plasma 
source and wall-stabilized arc, was constructed. Two stabilizing copper disks, having a channel of 
5 mm dia in the center, were used in order to isolate the cathode region from the anode and to 
reduce plasma radial expansion. The third disk worked as the anode. Observations of the 32 pm 
thick column slice, in the region between the cathode tip and first disk, were carried out side-on. 
Spectral distribution of emitted light was measured using an Ebert type grating spectrometer, with 
a resolution equal to 150,000 and reciprocal dispersion of about 0.2 nm/mm, equipped with a CCD 
linear array of 1728 contiguous photodiodes (13 x 39 pm). This CCD array recorded a spectral 
range of about 4 nm of the spectrum; therefore, the line profiles were measured up to their far 
wings. The entrance slit of the spectrometer was set to its normal value for 400 nm and equalled 
15 pm. The spatial resolution of the optical system was determined by the entrance slit width 
(15 pm), the height of the photo element detector (39 pm) and the aperture of the optical system 
(1:200). The effective spectrometer dispersion was around 1.5 pm/pixel and the apparatus function, 
presumed to be gaussian, was about A&,, z 4.4 pixels (FWHM) at 1 = 696.543 nm. The last two 
parameters were obtained via measurements of several profiles of spectral lines emitted by 
low-pressure discharge lamps (Cd, Ne and Ar). The calibration of the spectral sensitivity of the 
optical system was carried out using a calibrated tungsten ribbon lamp. 

The arc was mounted on a step motor driven table which translated it in the horizontal direction. 
The profile for each studied line was measured in 40-50 horizontal arc positions. The side-on 
measured intensity was converted into a radial emission distribution, pixel by pixel, using the 
numerical Abel inversion procedure with a cubic Spline data smoothing.’ Then, the Voigt function 
on a linear continuous background was fitted to each inverted line profile. The gradient expansion 
near the x2 minimum was used to calculate standard deviation of the fitted parameters. There are 
three main sources of error in the atomic line emission coefficient measurements: originating from 
the Abel inversion procedure, introduced by reabsorption effects and connected with determination 
of the fraction of total intensity contained in the line “wings”. 

The error introduced by the Abel inversion procedure originates mostly from big gradients of 
emission coefficients in this region, from the limited spatial resolution of the optical system and 
from the nature of the numerical inversion procedure which leads to an accumulation of errors 
on the column axis. This last error is much more severe for lines which have a dip in the radial 
intensity distribution (ArI lines in our case) than for lines which have the maximum in the center 
(ArII lines). 

The works of Bober’ and Haddad showed, that in a similar experimental geometry and 
conditions, reabsorption of the 696.543 and 763.511 nm ArI lines was too small to modify the 
temperatures measured via the Larentz-Fowler-Milne method (see Set 3.2). Since the line profiles 
were available in our experiments, an estimation of the self-absorption was realizedlO and we have 
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verified that its influence on the line shapes could be neglected.4.6.” The maximum optical thickness 
of the plasma for the 696.543 nm ArI line never exceeded 0.15 and the correction factor, which 
accounts for the reabsorption in the calculation of the emission coefficient for this line, remained 
below 5%. 

Application of the numerical procedure to find out the best fit of the Voigt function to measured 
line profiles permits to determine automatically the total emission line profile (including line wings) 
and to obtain the Stark contribution to the effective line broadening, if the Doppler and 
instrumental broadening are known. Other broadening mechanisms, such as Van der Waals and 
resonant broadening, appeared to be negligible in the pressure and temperature range (P z 1 atm, 
T E [13,500 K, 24,000 K]) of our experiments. 

3. DATA TREATMENT 

3.1. Symmetry and stability of plasma column 

The stability of the selected part of the plasma column was controlled by recording the 
480.602 nm ArII line intensity using the monochromator equipped with a photomultiplier. The arc 
currrent and voltage were also recorded. After a few minutes of operation, the plasma column was 
very stable for many hours. Observation of the plasma column image on a special screen permitted 
the conclusion that the plasma had good axial symmetry all the time during our experiments. On 
the image of the plasma column one may observe three different zones with dominant emission 
of the ArI or ArII spectrum.4,12.L3 Particularly, the U.V. radiation dominated in a central region 

r-l Spectrometer 

81 I Acquisition system 

I I 
Filter d 

Tungsten 
rlbbon lamp 

Concave mirror 
(f= 1 OOcm) 

Fig. 1. Experimental set-up. 
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Table 1. Used atomic data (1 eV z 8067.9 cm-‘). 

ArI 

ArlI 

ArII 

ArII 

Lb (nm) &Yh 

696.543 3 

396.836 6 

397.936 2 

480.602 6 

Eh (eV) gb 

13.324 5 

19.549 6 

23.083 4 

19.223 6 

Eb (ev) 

11.545 

16.426 

19.968 

16.644 

Ahb (IO%-‘) 

6.39 x lo-* _+ 5% 
piese (1989)‘] 

4.80 x IO-* + 10% 
[Vujnovic (1992)“] 

0.98 + 30% 
pujnovic (1992)“] 

0.782 f 1% 
rhis work] 

FWHM (nm)/1023m-3) 

0.08 10 k 20% 
[Konjevic (1 990)16] 

0.0238 f 20% 
[Konievic (1990Y61 

close to the cathode, where argon was almost entirely ionized, spectral lines of At-1 were weak, but 
the ArII spectrum was very intense. We observed an axial maximum for ArII line intensities at 
the distance z. w 0.25 f 0.02 mm from the cathode. 

3.2. Plasma diagnostics 

To obtain reliable results for plasma diagnostics, we have recorded the following spectral lines: 
397.936, 396.836,480.602 nm of ArII, and the 696.543 nm ArI line. We have determined the radial 
distribution of the plasma temperature using the Larentz-Fowler-Milne (L-F-M) method,14 the 
Olsen-Richter (O-R) graphIs (applied to 696.543 nm ArI and 480.602 nm ArII line) and the 
measured relative intensity of two other ArII lines (397.936 and 396.836 nm). 

Except for the transition probability of the 480.602 nm ArII line, the atomic data required for 
the diagnostics were taken from the publications ‘Jo.” of NBS/NIST (U.S.A.). They are gathered 
in Table 1. 

The plasma composition, for a given temperature and pressure, was computed from the set of 
equations describing the plasma in the local thermodynamical equilibrium state (Saha, Boltzmann, 
Dalton . . .). The electron density N, was derived from the Stark broadening of the 696.543 nm ArI 
line, method independent of an assumption concerning the plasma equilibrium state. We have 
showtP that for the plasma column, between the cathode tip and first stabilizing disk, the 
temperature and electron density ranges were 13,50&24,000 K and 1.2 x 1023-2.0 x 1O23 m--‘, 
respectively (Fig. 2). Results obtained from the different diagnostic methods allowed estimates of 
the uncertainty for these measurements. The statistical errors of the temperature and radial electron 
density distributions stayed below _+5%. Figure 3 shows the temperature and free electron 
distribution in the observed plasma layer. 

3.3. Data acquisition 

To be able to compare results of our different independent experiments, we had to work at similar 
experimental conditions in each experiment; in particular, we had to observe the same section of 
the column. To achieve that, we used the fact that there exists a point of maximum emission of 
the ArII lines at a distance z. = 0.25 & 0.02 mm from the cathode tip. Therefore, all our 
measurements were performed on this well detectable section of the arc column. To assure 
consistency and reproducibility of the results we have performed five series of measurements 
completely independent of each other, denoted Mi (i = 1 . . . 5). For each experiment, all selected 
lines were recorded, which required that the arc burned stable for several hours. 

To monitor the temporal plasma stability we recorded two “thermometer” lines 1 = 696.543 nm 
of ArI and 1 = 480.602 nm of ArII several times during the same measurement session. We have 
obtained a good estimate of the temporal evolution of the medium, since a complete diagnostics 
run was performed every 15 min (cf. Fig. 3). Having thus a possibility of measuring the arc stability, 
we have rejected data runs for which the stability was not satisfactory. Finally, we have accepted 
five series of results. For each of them, the temperature and electron density in every measurement 
point, together with the intensity of the 480.602 nm ArII reference line, were obtained as the 
weighted means of the successive measurements. 

For each of the recorded side-on lines, the symmetry axis r = 0 mm of the plasma column was 
determined from the integrated intensity of the line. To be able to compare the different quantities 
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Fig. 2. Temperature and electron density in the observed section of the plasma column 
(ZO % 0.25 f 0.02 mm). 
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Fig. 3. Temporal evolution of T and N, during one of the measurement series (0) to cz 0 min; (0) 
to + 30 min; (0) ro + 60 min; (A) to + 90 min; (I[)( r) (or (NO)) k 2.5%. 

at the same radial distances rj = j x 10.05 mm (j = 0 . . . 30) from the arc symmetry axis, values 
at rj were interpolated from measurement points using cubic Spline. 

It was possible, in general, to record the selected ArII lines up to a distance of about 1.10 mm 
from the axis. Nevertheless, the profiles were relatively uncertain in the periphery zones of the 
column and the consecutive numerical procedures increased this inaccuracy. Similarly, because of 
the propagation of errors towards the arc axis during the Abel inversion procedure, the fit with 
the Voigt profiles leads to higher numerical uncertainties for points very close to the arc column 
axis. We have thus decided to use only the results obtained between r4 = 0.2 and r14 = 0.7 mm. 
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4. ENERGY SPECTRUM OF ARGON II 

4.1. Energy levels 

The atomic data concerning ArII were taken from tables of Moore,” of Minnhagen” and from 
the work of Norlen.2o The ground level of ArII belongs to the 3s23p5(*P”) configuration and has 
the level 3s23p’(*s”) of the energy 108,722 cm-’ above it. All other levels correspond to much higher 
energies, in the range between 134,000 cm-’ and the ionization energy E, = 222,820 cm-‘. Argon 
II has five parent levels: 3S23p4(3P2,1.0), 3s23p4(‘D) and 3s23p4(‘S), originating from the 3s23p4 ArIII 
configuration, and three others: 3~3p~(~Pg), (‘P?) and (“Pg), originating from the 3~3~’ ArIII 
configuration, The level corresponding to the parent levels (‘D) and (IS) are denoted by primes 
(nr) and double primes (nrN), respectively. 

Notation of two types of spectroscopic coupling is used to describe the energy diagram of 
ArII: 

(a) the Russel-Sounders (LS) coupling, used mainly for low quantum numbers n and 1, giving the 
quartet and doublet level systems, 

(b) the J,l coupling appropriate for higher n and 1. Minnhagen19 gives a conversion table to rename 
all the levels in terms of the LS coupling, even if the distribution of the nf and nf levels has 
been made in the J,l coupling. 

The first compilation of the NBS/NIST (U.S.A.)‘s listed some 120 levels belonging to the doublets 
ns, ns’ (n = 4, 5, 6) and nd (n = 3, 4, 5), and to the quartet 4p. Some 4f and 4f’ levels were also 
reported, but no ng level. The papers by Minnhageni9 and Norlet?’ have completed and corrected 
the table given by Moore,” increasing the number of observed levels to about 320. A compilation 
of ArII levels is given in Pellerin,’ 

The data of Moore” were generally preferred, except for the levels with incomplete or doubtful 
description. In particular, the energy of the 3d”*D levels was changed from 186,737 cm-’ to 
179,728 cm-‘, and the two non-identified levels (energy around 179,706 cm-‘) were omitted. Also, 
the level 4f of energy 196,09l cm-‘, which was not repeated in the table by Norlen,‘o nor in those 
by Minnhagen,19 has been rejected. 

4.2. Selection of studied lines 

A great number of transitions in ArII have been classified by Minnhagen~9 (1900 lines between 
d = 200.0 and A = 1200.0 nm, 1400 of them completely identified) and by Norlen*O 
(155.7 nm G I < 1107.1 nm). In fact, almost all ArII excited levels are accessible, provided an 
appropriate excitation source is used (high frequency discharge by Minnhagen,19 hollow cathode 
by Norlen”). Nevertheless, it is hardly possible to reach levels higher than 4f under experimental 
conditions. In particular, under the influence of the electric micro-field in plasmas, the ionization 
potential for ArII is lowered which makes the observation of transitions starting from levels of high 
energy impossible. 

We have performed a systematic search of the literature on ArII data published between 1950 
and 1995 (except maybe for material presented in meetings, theses, and internal reports, which 
have not been published elsewhere). Over the last 35 years, approx. 45 spectroscopy experiments 
and 20 theoretical calculations have been carried out for transition probabilities. We have 
initially selected some 60 lines. Principal criteria of selection was the absence of results in the 
existing literature concerning these lines and the intention to cover as many multiplets as possible. 
We were looking also for levels with known branching ratios in order to put known relative values 
on an absolute scale. Nevertheless, thanks to the wide spectral range covered by the CCD array 
used as detector, we have recorded some 40 extra lines, close in wavelength to those initially 
selected. Altogether, we have treated more than 100 lines of argon II, which allowed us to reject 
a posteriori a dozen of them, for which the results seemed too uncertain. In particular, lines too 
weak or not well resolved were not taken into account. Spectral characteristics of all lines, for which 
transition probabilities and Stark broadening were measured in our experiments, are given in 
Table 2. 
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Table 2. Spectral characteristics of studied lines (1 eV a 8067.9 cm-‘). 

Transition Multiplet gh Eh (l/cm) - gb Eb ( 1 /cm) /I (nm) 

4d4P 2F-2D” 
4d4p’ 2G-2F” 
4d-4P 4F4D” 
4d-4P 4F4D” 
4d4P 4F4D” 
4+4P 4F4D” 
5s4p 4P4P” 
5d-4p’ 4F-2D” 
4d’Ap’ 2D-2P 
4d4p’ 2F-2D” 
5s4p 4P4P 
4P4s 4S”4P 
4d’4p’ 2F-2D” 
4d4p 4D4D” 
4p3d 2D”4D 
4d4P 4D4D” 
4d4p’ 2D-2D” 
4p3d 2D”4D 
5s4p 4P4P 
4d’4p’ 2P-2D” 
4d-4P 4D4D” 
4d-4P 4D4D” 
4P4s 4S”4P 
4d-4P 4P4S” 
4d-4P 4D4D” 
4p-3d 4D”4D 
4p-3d 4D”4D 
%‘-4p’ 2D-2F” 
4P4s 4S”JIP 
4p3d 4D”dD 
ti-4P 4P4S 
4p-3d 4D”4D 
5s’4p’ 2LL2F” 
4p-3d 4D”4D 
4d-4P 4P4S 
4d-4P 4D-2D” 
4p3d 4D”-4D 
4p-3d 4D”4D 
5s4p 4P4D” 
4p’As’ 2D”-2D 
4p-3d 4D04D 
3d’-4p 2S2P 
4p4s 2D”-4P 
4p4s 2D”4P 
4f-3d’ 4G”-2D 
5p4s” 2D”-2S 
5s4p 2P-2D” 
5s4P 2P-2P” 
4p4s 2D”AP 
4p’As’ 2P”-2D 
5&p 2P-2P 
4p’4s’ 2P”-2D 
4p4s 4D”4P 
4f-3d’ 2F”-2D 
4p’-3d 2D”-2F 
5p4s” 2p”2s 
4p3d 4P”-4D 
4p4s 4D”4P 
4P-4s 4D”4P 
4p3d 4P’4D 
4f-3d’ 4D”-2D 
4f-3d’ 4F”-2D 
5s’4p’ 2%2D 
4p-3d 4P”4D 
4p’-3d 2P’-2D 
4p’-3d 2D”-2D 
4p’-3d 2D”-2D 
4P4s 2S”-2P 

070 
106 
056 
056 
056 
056 
042 

116 
131 
042 
010 
131 
054 
003 
054 
129 
003 
042 
128 
054 
054 
010 
090 
054 
002 
002 
105 
010 
002 
090 
002 
105 
002 
090 
065 
002 
002 
052 
033 
002 

008 
008 

064 
077 
008 
032 
077 
032 
007 

036 

001 
007 
007 
001 

127 
001 

039 

017 

8 186816.0 + 6 158731.2 355.951 
10 198604.8 4 8 17053 1.3 356.103 
8 185625.0 4 6 157674.3 357.661 
4 186340.0 --t 2 158429.0 358.161 
6 186074.0 --+ 4 158168.7 358.236 

10 185093.0 -+ 8 157234.9 358.844 
2 182951.0 - 4 155352.0 362.214 
8 200881.0 --* 6 173394.3 363.703 
6 199680.0 4 4 172214.7 363.983 
6 200235.0 --t 4 173348.8 371.821 
4 182222.0 - 4 155352.0 372.043 
4 161049.0 - 6 134242.6 372.93 1 
8 200139.0 - 6 173394.3 373.789 
8 183676.0 - 8 157234.9 378.084 
6 158730.0 - 8 132328.2 378.638 
4 183986.0 -+ 6 157674.3 379.938 
6 199680.0 - 6 173394.3 380.317 
6 158731.2 --+ 6 132482.1 380.858 
6 181594.0 -+ 4 155352.0 380.946 
4 199525.0 --* 6 173394.3 382.568 
6 183797.0 -t 6 157674.3 382.681 
2 184192.0 -+ 4 158168.7 384.152 
4 161049.0 - 4 135086.9 385.058 
6 186891.0 - 4 161049.7 386.852 
4 183986.0 - 4 158168.7 387.214 
2 158428.0 - 4 13263 1.6 387.526 
4 158168.0 4 4 132631.6 391.477 
4 195867.0 4 6 170401.9 392.572 
4 161049.0 --# 2 135602.6 392.863 
4 158168.0 ---) 2 132738.6 393.124 
4 186470.0 - 4 161049.7 393.255 
6 157673.0 - 8 132328.2 394.427 
6 195865.0 ---t 8 170531.3 394.610 
6 157673.0 4 6 132482.1 396.836 
2 186171.0 - 4 161049.7 397.936 
6 183797.0 --* 6 15873 1.2 398.816 
6 157673.0 - 4 13263 1.6 399.205 
8 157234.0 - 8 132328.2 401.386 
2 182951.0 + 4 158168.7 403.382 
6 173393.0 + 4 148621.0 403.546 
8 157234.0 --+ 6 132482.1 403.881 
2 184093.0 + 2 159707.5 409.946 
4 159393.0 - 4 135086.9 411.282 
4 159393.0 - 2 135602.6 420.197 
8 196119.0 - 6 172336.5 420.341 
4 191012.0 + 2 167308.7 421.743 
4 183091.0 * 4 159394.3 421.867 
2 183915.0 - 4 160240.7 422.264 
6 158730.0 - 4 135086.9 422.816 
4 172214.0 --t 4 148621 .O 423.722 
4 183091.0 - 2 159707.5 427.516 
4 172214.0 -+ 6 148843.3 427.752 
2 158428.0 + 4 135086.9 428.290 
6 196090.0 - 4 172830.6 429.796 
6 173393.0 + 6 150148.5 430.065 
4 190507.0 + 2 167308.7 430.924 
4 155352.0 - 2 132738.6 442.091 
6 157673.0 --a 4 135086.9 442.601 
4 158168.0 + 2 135602.6 443.019 
6 155044.1 --a 6 132482.1 443.100 
8 194883.0 - 6 172336.5 443.384 
8 194822.1 - 6 172336.5 444.584 
6 195865.0 + 6 173394.3 444.888 
6 155044.1 - 4 132631.6 446.056 
2 172817.1 - 4 150475.8 447.476 
6 173393.0 -+ 6 151088.2 448.181 
4 173348.0 -+ 6 151088.2 449.098 
2 161090.3 --+ 2 139259.2 457.935 
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Transition Multiplet k!h Eh (l/cm) - gb Eb (l/cm) 2 (nm) 

4p’-4s’ 2F”-2D 
4p’As’ 2F”-2D 
4f-3d’ 2D”-2P 
4p’-3d 2F ,-2F 
3d”-4p 2D-2D” 
4p.k 4P ‘4P 
4@s 2P ‘-2P 
4p’-3d 2F--2F 

4p-4s 4p’ 4P 
3d”4p 2D-2P~ 
3d” 4p 2D-2D” 
4p3d 2s ‘-2P 
4p’-3d’ 2F’ -2G 
4p’--3d’ 2F -2G 
4p3d 2D ‘-2P 
3d’4p 2D4D 

031 6 170401.0 - 4 148621.0 458.990 
031 8 170530.0 - 6 148843.3 460.956 

4 196076.0 - 2 17482 1.9 470.336 
6 170401.0 4 8 149180.2 471.082 
6 179592.0 - 6 158731.2 479.208 

006 6 155043.0 --+ 6 134242.6 480.602 
015 2 159706.0 --t 2 139259.2 488.903 
034 8 170530.0 --+ 6 150148.5 490.475 
006 4 155354.0 + 4 135086.9 493.321 

4 179932.0 a 2 159707.5 494.292 
6 179592.0 4 4 159394.3 494.940 

027 2 161090.3 4 2 144710.9 610.354 
8 170531.2 + 10 154181.5 611.492 
8 170531.3 + 8 154204.0 612.336 

024 4 159394.3 -+ 2 144710.9 680.853 
6 172336.0 ---t 6 157674.3 681.838 

5. CONCLUSION 

We established an experimental set-up and data evaluation procedure that responded closely to 
the criteria of classification and selection guidelines proposed by the authors of data compilations 
from NBS/NIST (U.S.A.), concerning measurements of spectral lines transition probabilities” and 
Stark parameters.” 

We have measured the profiles of 92 ArII lines in the vicinity of the cathode of our arc. After 
the Abel inversion and spectral sensitivity calibration of the optical system, experimental lines 
profiles were fitted by Voigt functions to deduce the total intensity and width at half maximum 
of each recorded line. We were thus able to determine the transition probabilities for 92 ArII lines, 
relative to the 480.602 nm ArII line, and the Stark width of 80 lines. In this paper we presented 
the applied experimental procedure and characteristics of investigated argon levels. The transition 
probabilities and Stark width for ArII lines, measured in our experiments, are published in the 
second and third part of this series of papers, respectively. 
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