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To describe the Ar-Ar interaction several potentials have been proposed

(refs. I, 2, 3). These potentials have been derived starting from different

bulk property data as well as spectroscopic and differential cross section

data. The measurements of the glory structure in the total cross section

as performed by Bredewout (ref. 4) provided in principle an essential test

for the existing potentials. However, the overall energy dependence of the

measured cross sections was not in agreement with the theoretically pre-

dicted C 6 and Cg values. Therefore new measurements were performed with

improved angular and velocity resolution. Relative values for the total

cross section were again derived from measurements of the attenuation of

a velocity selected primary beam (ref. 4).

The essential improvements are the following. The scattering gas is

obtained from a supersonic source which can be operated at room temperature

and at 112 K. In this way the lowest relative velocity g attained for Ar-Ar

is 650 m/s. Due to the small velocity spread in the beam the damping of the

glory amplitude is limited to 1.7Z of the total cross section at extremum

number 2.5 where the effect of the velocity spread is largest. A second im-

provement is obtained by placing the detector in a separate ultra high va-
—9cuum chamber in wi.ich the total pressure during the experiment is 1 x 10 torr.

A quadrupole filter is used for mass separation. The quality of the signal

allows a very narrow collimation of the beam. The angular resolution func-
-4tion W(8) of the apparatus has a half value angle of 2.7 x 10 rad, which

gives rise to an angular resolution correction of 3Z at 4000 /s. Data are

collected by a PDP 11/20 computer, sampling the incoming beam intensity IQ

and the attenuated beam intensity I as well as the background. The maximum

attenuation allowed is 27Z. The secondary source pressure is never higher

than 30 torr at 112 K. Under these conditions the fraction of dimers is ex-

perimentally found to be lower than 0.1X.

Measurements have been performed in the relative velocity range 650 /s

to 1450 m/s with the secondary nozzle at 112 K and in the range from 770 /s
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a 2100 m /s at 294 K. From 2100 m /s to 3900 m/s measurements were done with
full beam intensity without velocity selection. This resulted in an extra
correction for the velocity spread of 0.2Z at the most, which was neglected
for the present purpose.

The total correction for angular resolution and velocity spread has
been calculated for the Barker-Fisher-Watts potential according to ref. 4
and has been applied to the data to obtain total cross sections. The actual
choice of the potential for this calculation is not important since the cor-
rections have been shown to be small. The results are shown in fig. I.

4000

Fig. 1

The total cross section of Ar-Ar as a function of
relative velocity.
Measured cross sections in arbitrary units:
A « secondary nozzle at 112 K.
9 • secondary nozzle at 294 K.
Calculated cross sections, scaled to the experi-
mental data:

Barker-Fisher-Watts potential.
Maitland-Smith potential.
Parson-Siaka-Lee potential.
*

As one can see there are s t i l l differences between the results of the
measured and calculated cross sections. However, the energy dependence of
the cross section remains within the limits to be expected from the theo-
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retical predictions. Measurements on the systeas Ar-Kr and Kr-Ar are in pro-
gress to provide a further internal check on the present results.

This work is part of the research program of the "Stichting voor Fun-
damenteel Onderzoek der Materie (FOM)" and has been made possible by finan-
cial support from the "Nederlandse Organisatic voor Zuiver Wetenschappelijk
Onderzoek (ZWO)".
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