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Using a laser-induced fluorescence method, detailed analysis of profiles
of the 1'*Cd 326.1 nm line perturbed by krypton was performed which
revealed departures from the ordinary Voigt profile. These departures are
shown to be consistent with fits of experimental profiles to a speed-dependent
asymmetric Voigt profile. Coefficients of the pressure broadening, shift, and
collision-time asymmetry are determined and compared with those calcu-
lated in the adiabatic approximation for the van der Waals, Czuchaj—Stoll,
and Morse potentials.

PACS numbers: 32.70.-n, 33.70.—w, 34.20.-b

1. Introduction

In an earlier paper [1] from this laboratory, hereafter referred to as I, we
reported observations showing that the shape in the core region of the 326.1 nm
H40d intercombination line perturbed by Kr contains dispersion component in
addition to the ordinary Lorentzian. The physical origin of this component was
found to be finite duration of the collisions in accordance with theoretical predic-
tions of Anderson and Talman [2], Szudy and Baylis [3], Al-Saqabi and Peach [4],
and others (see e.g. [5, 6]). The appearance of the dispersion-shaped component
causes the resulting line profile to become asymmetric and this type of asymmetry
hereafter will be referred to as collision-time asymmetry. It is often accompanied
by other asymmetry features arising from the correlation between the collision and
Doppler broadening [7, 8] due to the dependence of collisional characteristics on
the speed of the emitting (or absorbing) atom. Berman [7] and Ward et al. [§]
have shown that the collision-Doppler correlation can be neglected only in the
case when the emitter mass mg is much greater than the mass of the perturber
mp, i.e. for systems corresponding to very small values of & = mp/mg, the ratio
of perturber and emitter masses. For such systems and in the impact limit when
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the collision duration is assumed to be negligibly small the resulting line shape
can be described by the well-known Voigt profile (VP) which is a convolution of
Lorentzian and Gaussian profiles. If, however, for systems with small a-values the
finite duration of collision is taken into account, then in the first approximation
the line shape can be described by the asymmetric Voigt profile (AVP), i.e. a
convolution of the Gaussian profile with a profile represented by the sum of the
Lorentzian and dispersion profiles [6, 7, 9].

For systems consisting of heavy perturbers and light emitters (o > 1)
collision correlation effects become increasingly apparent with increasing value
of a. To include these effects in the impact limit the Lorentzian profile with
speed-dependent width (FWHM) v, (vg) and shift A(vg) must be averaged cor-
rectly over emitter velocities (vg) using the Maxwellian distribution. Following
Berman [7] such velocity-averaged impact profile will be referred to as the speed-
-dependent Voigt profile (SDVP). Beyond the impact limit the dispersion-shaped
correction to the Lorentzian component should be taken into account which must
similarly be averaged over velocities and following Harris et al. [9] profiles obtained
in such a way will be referred to as the speed-dependent asymmetric Voigt profile
(SDAVP).

In another paper [10], hereafter referred to as II, we used a laser-induced
fluorescence (LIF) technique to study the influence of speed-dependent effects
caused by Xe on the profile of the Cd 326.1 nm intercombination line. The good
signal-to-noise ratio and negligible instrumental profile enabled us to identify de-
viations of our measured line profile from the ordinary Voigt profile (VP). We
have found that for Cd—Xe besides the effect of the finite collision duration also
speed-dependent effects leading to the correlation between pressure broadening
rate and thermal motion of emitting atoms must be taken into account. Moreover,
the SDAVP expression derived by Harris et al. [9, 11] which includes these correc-
tions describes the experimental profile to a much greater degree of accuracy than
ordinary VP expression.

The goal of the present work was to verify whether the speed-dependent
effects can also be experimentally found for systems with smaller value of «, the
ratio of perturber and emitter masses, such as e.g. Cd-Kr (e = 0.73). We should
note that in our preliminary experiments [12] dealing with the perturbation of the
326.1 nm Cd by Kr performed by means of classical emission spectroscopy using
a pressure-scanned Fabry—Perot interferometer (FPI) neither collision-time asym-
metry nor the Doppler-collision correlation effects have been found. Due to small
transmission of the FPI, being its inherent feature, and the weakness of the flu-
orescence signal the line shape measurements described in Ref. [12] were possible
only for Kr pressure below 100 Torr at room temperature. As was verified by our
experimental tests and numerical simulations under these conditions for Cd-Kr it
was practically impossible to observe any deviations from the ordinary VP since
both the collision-time asymmetry and Doppler-collision correlation effects as very
small effects are totally obscured by a periodic instrumental function of the FPI.
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Contrary to that, in I the dispersion-shaped correction to the Lorentzian profile
of the 326.1 nm Cd line perturbed by Kr was observed using a classical absorp-
tion method and interpreted as resulting from the finite collision duration. On the
other side, however, no speed-dependent effects have been found for Cd-Kr in I.
It should be noted that absorption measurements reported in I could be affected
by a systematic error due to incomplete knowledge of the instrumental function
of the scanning monochromator. Because of the similarity between contributions
from collision duration and speed-dependent correlation effects an extreme care 1s
required in any experimental study dealing with quantitative estimation of contri-
butions from these two sources. For this reason we thought it necessary to carry
out new measurements of the profiles of the 114Cd 326.1 nm line perturbed by Kr
using a laser-induced fluorescence technique.

The present research was also stimulated by recent theoretical work of Czuchaj
and Stoll [13] who performed ab initio calculations of potential energy curves for
Cd-rare gas systems, as well as by recent experimental studies of Cd—Kr excimers
created in free supersonic expansion [14] in which spectroscopic constants for CdKr
molecule were determined assuming the Morse potential.

2. Experimental setup

In order to avoid the hyperfine and isotopic structure of the Cd 326.1 nm
line we used the 'Cd isotope. The side-arm quartz cells containing '*Cd isotope
were filled with krypton and cut off from the vacuum system. The krypton pressure
was varied between b and 430 Torr at room temperature. The cells were situated
in the multisection oven enabling the independent temperature stabilization of the
cell and its side arm up to 1 K. During the measurement the temperature of the
cell was 724 K, while the temperature of its side arm was 440 K.

The line shape of the '*Cd 326.1 nm line was registered using the LIF
technique by means of a digital laser spectrometer described in earlier paper
[15]. An actively stabilized single-frequency Coherent CR 899-21 ring dye laser
equipped with intracavity frequency doubler, operating on DCM dye was pumped
by INNOVA-400 argon-ion laser. The ring laser provided single mode UV output
continuously tunable for up to 60 GHz with line width about 1 MHz. The intensity
of fluorescence signal was measured by a thermoelectrically cooled photomultiplier
working in the photon counting mode. Frequency calibration of the ring laser was
performed using its fundamental (red) line directed to a confocal FPI with a free
spectral range of 1.5 GHz and the 100 cm long iodine cell operated at tempera-
ture 35°C. The FPI transmission peaks and I; absorption spectrum were recorded
simultaneously with the fluorescence signal for frequency calibration. The laser
UV beam incident on the cell was linearly polarized in the vertical direction and
the collection optics arm, perpendicular to the laser beam direction, contained a
linear polarizer set at the “magic angle” (rotated 54.7° from the vertical), so the
collection optics system was insensitive to effects due to anisotropy of fluorescence
(see e.g. [16, 17]). All the data: fluorescence signal, laser UV output power, FPI
transmission peaks and I, absorption spectrum were acquired with a PC computer
for further evaluation.



246 R.S. Trawwiski, A. Buelski, D. Lisak

3. Data analysis and results

Profiles of the 11*Cd 326.1 nm line were registered at a range of Kr density
up to 1.4x 10'° cm 3. The experimental intensity distributions were fitted directly
to all theoretical profiles discussed in paper 11, i.e. ordinary VP, SDVP, AVP, and
SDAVP.

The SDAVP profile may be written in the form

Ispave(V) = %/dSUEme(”E)

L Bw(x;a) 4+ xBa(x; a) [5 — vy — ABg(z; o) — ’g;’f]

X

z — (1)
[ Bw (z;a)]” + [17—170 — ABg(z;0) — m]

27e

where 71,, 4, and y are the collisional line width, line shift, and collision-time
asymmetry parameter, respectively, averaged over the Maxwellian distribution of
the emitter velocities fm,(vg). The value kvg/2me, where k is the wave vector
of the emitted radiation and ¢ 1s the speed of light, describes the Doppler shift
of the unperturbed wave number 7. The half width of the Doppler (Gaussian)
component of the line shape equals to yp = 2\/h1_2kva where vy, = /2kpT/mg
is the most probable emitter speed, 7' is the gas temperature and kp is Boltzmann’s
constant. In Eq. (1) 2 = vg /v, is the reduced emitter velocity.

The reduced Lorentzian width Bw(z; &) = yr.(2vmy)/7L and reduced pres-
sure shift Bg(z; a) = A(xvmy )/ A functions were calculated using a method devel-
oped by Ward et al. [8], whereas the reduced collision-time asymmetry parameter
Ba(z; o) = x(wvmg)/x was calculated from an expression derived by Ciuryto
et al. [18, 19]. These calculations were performed assuming van der Waals and
Czuchaj—Stoll [13] potentials.

In appropriate limiting cases the SDAVP profile, Eq. (1), yields well-known
profiles used in traditional line shape analysis. The neglect of speed-dependent
effects which is justified for small « values, leads to AVP simply by putting
Bw(z;a) = Bs(#;a) = Ba(x;a) = 1 in Eq. (1). On the other hand, the ne-
glect of the collision-time asymmetry, leads to SDVP [7] simply by putting y = 0
in Eq. (1). The neglect of the both above effects leads to the ordinary VP.

Numerical fit of experimental profiles to VP as well as to SDVP allowed
three parameters to vary: the Lorentzian width 71, the pressure shift A and
the Gaussian width yp. For AVP and SDAVP we also fitted the collision-time
asymmetry parameter y.

Figure 1a shows an example of the shape of the 326.1 nm 14Cd line perturbed
by Kr at 430 Torr at room temperature. The best fit profile SDAVP is plotted as
the solid line. In order to examine the quality of the fits we used the weighted
differences of the intensities

Tesp (V) — Ine (V)

b= (2)

between measured I, (7) and fitted (theoretical) Isi(7) profiles. As in our mea-
surements, the intensity distribution was monitored using a photomultiplier work-
ing in the photon counting mode so the standard deviation corresponding to the
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Fig. 1. The shape of the Cd 326.1 nm line perturbed by Kr at pressure 430 Torr: (a) ex-
perimental points together with the best-fit SDAVP (with Czuchaj and Stoll potential)
(full curve), (b)—(e) weighted differences D,(V) between experimental and fitted VP,
SDVP, AVP, and SDAVP profiles, respectively.
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best fit value at wave number 7 is equal to \/I5:(7). In Fig. 1b we plotted these
differences for the case when Iy (V) = VP. We started the analysis with the or-
dinary Voigt profile since in this case the fit procedure reveals all the departures.
We can see systematic departures from zero in the line core as well as on line
wings which can be regarded as a manifestation of the line asymmetry. Figure 1c
shows the differences for the case when Ig;(7) = SDVP. The systematic depar-
tures are still present on the line wings, while in the line core the quality of the
fit is a little better. The departure due to the line asymmetry is lower because the
SDVP includes the asymmetry arising from the correlation between the collision
and Doppler broadening [7].

For I; () = AVP (Fig. 1d) an improvement of the fit was obtained mainly on
line wings. Figure le shows the differences for the case when I (¥) = SDAVP. As
can be seen in this case, the values of the differences are spread uniformly about
zero which confirms the goodness of the fit. It is thus seen that in the case of
the Cd—Kr system both the collision-time asymmetry and speed-dependent effects
have a noticeable influence on the profile of the 326.1 nm line.

In the following we are going to focus our attention on the problem how
to distinguish these two effects which both can lead to asymmetry of the profile.
Therefore in our analysis described in following sections we use the AVP and

SDAVP profiles only.
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Fig. 2. Plots of the Doppler width 4p of the 326.1 nm Cd line perturbed by krypton
determined from the best fit of the AVP (open circles) and SDAVP (for van der Waals
(triangles) and Czuchaj and Stoll (full circles) potentials) to the experimental data,
against the pressure of Kr. Dashed line — theoretical Doppler width corresponding to
the cell temperature (724 K). Error bars indicate the value of the standard deviation.
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In Fig. 2 the Doppler widths vp of the 326.1 nm ''*Cd line perturbed by Kr
are plotted against the Kr pressure. The vp values were obtained from numerical
fits of AVP (open circles) and SDAVP (triangles and full circles) formulas to the
experimental profile. As can be seen, the Doppler width determined by fitting
data to AVP using a least-squares minimisation method decreases markedly with
increasing Kr pressure. Similar reduction of the Doppler width with increasing
pressure of perturbing gas was first experimentally observed by McCartan and
Lwin [20] for Li resonance line broadened by Xe and by Harris et al. for the Ca
resonance line broadened by Kr [9, 11]. Such a behaviour can be regarded as an
evidence of the occurrence of speed-dependent Doppler-collision correlation effects
in agreement with theoretical predictions due to Berman [7] and Ward et al. [8]. As
already noted, these speed-dependent effects are taken into account in the SDAVP
formula which includes the finite duration of collision effect as well.

It must be emphasized that the evaluation of the line shape in terms of
SDAVP requires the knowledge of the differences AV (R) of the interaction poten-
tials in the upper Vy(R) and lower V(R) states of the emitter. The Cd-Kr system
in its ground state (Cd(515y) + Kr(1Sp)) is described by one potential curve X0+
only whereas in the excited state (Cd(53P;) + Kr(1Sp)) there are two potential
curves A30% and B31. The observed 326.1 nm Cd line is thus a superposition
of contributions coming from the A30+t—X10% and B31—X'0% transitions. The
only theoretical potentials for the X101, A30%, and B31 molecular states of the
Cd—Kr system are those calculated by Czuchaj and Stoll [13]. In order to perform
a SDAVP analysis of our experimental profiles for the 326.1 nm Cd line broadened
by Kr we have used both the Czuchaj—Stoll potentials as well as purely attractive
van der Waals potential V(R) = —CsR~°. We have also used the Morse potential
determined by Koperski et al. [14] from their data on excitation and fluorescence
spectra of the CdKr molecule recorded in an experiment of supersonic molecular
beam crossed with pulsed dye laser beam. Figure 3 shows the appropriate differ-
ences: AV(R) = V4—Vx and AV(R) = Vp—Vx of molecular potentials describing
the A30%, B31 and X'0% states, plotted for Czuchaj—Stoll [13], Morse [14], and
van der Waals [21] potentials.

In Fig. 2 the values of yp marked as triangles were obtained from the analysis
in terms of SDAVP assuming the interaction potential in the van der Waals form
V(R) = —CsR=5. Tt should be noted that in the case of inverse-power potentials
V(R) = —Cy R™* the reduced B-functions in Eq. (1) are independent of value of
the C}, force constant [8, 18, 19].

On the other hand, the values of yp marked by full circles in Fig. 2 were deter-
mined by the SDAVP analysis assuming V' (R) in the form of theoretical potentials
calculated numerically by Czuchaj and Stoll [13]. As can be seen from Fig. 2, use
of the SDAVP to analyse the data gives acceptable values of the Doppler width at
all pressures. The mean value of the Doppler width for pressures below 150 Torr
is very close to the theoretical value 55.4 x 1073 cm™! corresponding to the cell
temperature (7' = 724 K). However, we should note that for Kr pressures between
150 and 450 Torr the values of yp obtained by the SDAVP analysis both for the
van der Waals and Czuchaj—Stoll potentials are higher than the Doppler width
determined from the cell temperature. Moreover, they depend on the pressure.
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Fig. 3. The differences: (a) AV(R) = Va—Vx and (b) AV(R) = Vg —Vx of the molec-

ular potentials describing the A?07, B*1, and X'0% states, plotted for Czuchaj—Stoll
(solid line), Morse (dashed line), and van der Waals (dot line) potentials.
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Fig. 4. Plots of the Lorentzian width v, and shift A of the 326.1 nm Cd line determined
from the best fit of the AVP (open circles and dashed line) and SDAVP (for van der
Waals (triangles and dash-and-dot line) and Czuchaj and Stoll (full cirles and solid line)
potentials) to the experimental data against the krypton density N. Error bars indicate
the value of the standard deviation. For the clarity of the figure we plotted the error
bars only for the SDAVP (with Czuchaj and Stoll potential). For two other fits the error

values were of the same magnitude.

Figure 4 shows the plots of the Lorentzian width 71, and shift A determined
from the best fit of AVP and SDAVP (with van der Waals and Czuchaj-Stoll [13]
potentials) to our experimental profiles against the density number N of krypton.
As can be seen, the shift is towards the red and both 51, and A are linearly
dependent on the density. From the slopes of these linear dependencies the pressure
broadening 8 = v1,/N and shift § = A/N coefficients were determined and listed
in Table. They are marked “This work AVP” | “This work SDAVP-vdW” and “This
work SDAVP-CS” | respectively.

The experimental values of  and é determined from these three fitting pro-
cedures are different, although they are close to each other. The broadening coeffi-
cients obtained by the speed-dependent analysis are only slightly lower (about 1%)
than that resulting from the asymmetric Voigt profile analysis. Unlike the broad-
ening, the pressure shift coefficients obtained by the speed-dependent analysis are
slightly higher (about 3%) than that obtained for asymmetric Voigt profile.
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TABLE
Comparison of experimental values of the £, & (in units
1072° cm™!/(atom cm™?)) and & (in units 1072 /(atom cm™?))
coefficients with those calculated for different interatomic poten-
tials. For experimental data the values of standard deviations are
given.
Experimental values Bexp exp Kexp
F-P [12] 1.00(3) -0.27(3) -
Abs. [1] - - -0.75(7)
This work AVP 1.159(11) | —0.329(5) | —1.16(7)
This work SDAVP-vdW | 1.146(10) | —0.341(5) | -0.94(7)
This work SDAVP-CS 1.147(11) | —0.338(5) | —1.00(7)
Theoretical values Biheor Stheor Ktheor
Czuchaj—Stoll [13] 1.182 -0.181 -0.99
van der Waals 1.064 —0.386 -0.92
Morse 1.838 -0.214 -1.39
0.000
x
-0.005 —
-0.010 —
-0.015 —
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Fig. 5. Plots of the asymmetry parameter x determined from the best fit of AVP and
SDAVP to the experimental data against the krypton density N (notations as in Fig. 3).
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Figure 5 shows the plot of the collision-time asymmetry parameter xy which
is a measure of the dispersion-shaped contribution to the Lorentzian component
of the profile. The values of y marked by open circles were obtained by fitting
the data to AVP formula. The triangles and full circles are the values of x de-
termined by the SDAVP analysis using either the van der Waals or Czuchaj—Stoll
potentials, respectively. As can be seen, the collision-time asymmetry parameter
is linearly dependent on the density. From the slope of the best fit straight line the
collision-time asymmetry coefficients k = x/N were determined and listed in Ta-
ble. As can be seen from Table, the experimental values of k coefficients obtained
by speed-dependent analysis for van der Waals and Czuchaj—Stoll potentials are
close to each other, but they are lower about 15% than that resulting from the
asymmetric Voigt profile analysis in which speed-dependent effects were neglected.

4. Discussion

In the present work we have shown that though the SDAVP can be fitted
well to our experimental profiles (see Fig. 1), the values of the best-fit Doppler
width yp obtained by the SDAVP analysis above 150 Torr for van der Waals and
Czuchaj—Stoll potentials are dependent on Kr pressure. The reason of such a de-
pendence is not clear. We should emphasize, however, that SDAVP still represents
an approximate expression only. First of all, it should not be forgotten that the
SDAVP formula was derived assuming that the velocity-changing collisions which,
in principle, can lead to the Dicke narrowing [22] of the Doppler component of the
line profile can be neglected. On the other hand, however, the values of best-fit
Doppler width yp obtained by the SDAVP analysis are higher than the value corre-
sponding to the cell temperature and no additional decrease in the Doppler width
which could be caused by the Dicke narrowing was observed in our experiment.
It means that in this case the inclusion of velocity-changing collisions would not
improve the results. We can thus conclude that this disagreement may be caused
by the fact that neither van der Waals nor Czuchaj—Stoll potentials give correct
description of the Cd—Kr interaction. We should note that for some other atomic
systems such as Ca perturbed by rare gases [9, 11, 23], Ne [24] and Ar [25] per-
turbed by Ne, and Cd perturbed by Xe [10, 26] the observed line shapes were
also successfully interpreted in terms of SDAVP or SDVP expressions in which the
Dicke narrowing was omitted. Therefore also in the present work the final analysis
of our experimental data was performed using the SDAVP formula.

The experimental values of pressure broadening 3, shift §, and asymmetry &
coefficients determined in the course of the present work are listed in Table. In a
previous work [12] from this laboratory the 5 and é coefficients for the 326.1 nm
Cd line perturbed by Kr were determined using a classical emission spectroscopy
technique, i.e. by means of a pressure scanned FPI for the cell temperature T' =
468 K. The values of 3 and é obtained in this way are listed in Table where they
are marked as “F-P [12]”. As can be seen from Table, there is a small temperature
dependence consisting in the increase in § and é coefficients with the increase
in cell temperature from 7" = 468 K to T" = 724 K, which is in agreement with
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theoretical predictions. This is, however, in contrast with the results obtained for
Cd-Xe [10] and Cd-Ar [27] systems where no temperature dependence was found.

In order to interpret our experimental data we calculated the theoretical
values of pressure broadening § and shift § coefficients on the basis of the adia-
batic phase-shift theory with straight-line trajectories [5] using equation (3) in II
for different interaction potentials. We performed calculations for the Czuchaj and
Stoll [13] numerical potential as well as for two potentials derived from experimen-
tal data i.e. for van der Waals potential with the same constants (determined by
Grycuk et al. [21]) as used in Ref. [12] and for Morse potential with the spectro-
scopic constants determined recently by Koperski et al. [14].

The values of 3 and é coefficients evaluated for these potentials are listed in
Table and marked as “Czuchaj—Stoll [13]”, “van der Waals” and “Morse” | respec-
tively. As can be seen from Table, our experimental value of § is in reasonable
agreement with theoretical one calculated on the basis of the Czuchaj—-Stoll [13]
potential. For the line shift there is rather poor agreement for the value calcu-
lated for van der Waals potential while the values obtained for the Morse and
Czuchaj—Stoll potential are much lower than the experimental ones.

The experimental values of collision-time asymmetry coefficients x deter-
mined in the course of the present work are listed in Table, where they are com-
pared with theoretical values. In paper I the collision-time asymmetry coefficient x
for the 326.1 nm Cd line perturbed by Kr was determined using a classical absorp-
tion spectroscopy technique and this value is listed in Table and marked “Abs. [1]”.
As can be seen from Table, this « value is about 25% lower than the value ob-
tained in the present work. The reasons of this disagreement seem to be twofold.
Firstly, there is too low resolution of the used monochromator and secondly, the
systematic error due to its instrumental function. The monochromator used in
measurements reported in I was built in the so-called vertical Ebert mounting (for
details see [28] and references therein). This type of spectrograph is affected by
spectral line tilt and spectral line curvature effects which lead to the asymmetry of
its instrumental function. Since the instrumental function cannot be described by
analytical formula, it was determined in experimental way [1]. It should be noted,
however, that such a rather rough approximation to the real instrumental function
may breed errors in the line shape analysis, especially for the line asymmetry, since
this effect is rather small.

In paper II we have also shown that in the case of the van der Waals po-
tential the values of the asymmetry parameter calculated in the framework of the
unified Franck-Condon treatment [3, 6] are very close to that resulting from the
Anderson—Talman approach [2, 29]. Tt should be noted, however, that Eq. (10) in
paper II is more convenient for numerical application, especially in averaging over
Maxwellian distribution of velocities, than other known expressions [3, 30]. As can
be seen from Table, good agreement between our experimental and theoretical
values of the asymmetry coefficient & takes place for the Czuchaj—Stoll [13] as well
as for the van der Waals potential. The poor agreement is obtained, however, for
the Morse potential.
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5. Conclusion

In this work we have shown that for the Cd-Kr system with the perturber-
-emitter mass ratio « = 0.73 the neglect of the speed-dependence of the colli-
sional width and shift may cause errors in the values of the Doppler width and
collision-time asymmetry parameter determined from the line shape analysis. It
should be noted that it is not often to observe the correlation between the col-
lision and Doppler broadening for the systems with the perturber-emitter mass
ratio o < 1. However, in previous experiments we observed such a correlation for
the Ar-Ne system a = 0.5 [25].

The inclusion of the speed-dependent effects with the assumption of the
Czuchaj—Stoll [13] or the van der Waals potential increases the underestimated
values of best-fit Doppler widths, but does not cancel the dependence of the
Doppler width on the perturber pressure. It implies that neither van der Waals
nor Czuchaj—Stoll potentials give correct description of the Cd-Kr interaction.

The comparison of pressure broadening, and asymmetry coefficients deter-
mined in this experiment with coefficients calculated on the basis of the adiabatic
semiclassical approach shows a good agreement between experimental and theoret-
ical values obtained for numerical potentials calculated by Czuchaj and Stoll [13].
The value of the pressure shift coefficient obtained for the Czuchaj and Stoll po-
tential is almost twice lower than the experimental value. Taking into account that
the value of the pressure shift coefficient obtained for the van der Waals potential
is much closer to the experimental value, we can thus conclude that Czuchaj and
Stoll [13] potential is not appropriate at the larger interatomic distances which
mainly influence on the line shift. A poor agreement between experimental and
theoretical values was obtained for the Morse potential.
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