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He?* formation in collisions between Hé ions and Ne atoms
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Absolute differential and total cross sections for single electron loss of idles impinging on Ne were
measured in the energy range from 2.0 to 5.0 keV. The absolute differential cross sections display a decreasing
behavior with increasing angle. The measured electron-loss cross sections show a monotonically increasing
behavior as a function of the incident energy and are found to be of the order of magnitude betweand.0
10~* A2. The total cross section is compared with other available measurements and theoretical models at high
energy. An extrapolation of the high-energy data to low energies shows good agreement with the present data.
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I. INTRODUCTION ated from 2.0 and 5.0 keV, velocity selected by a Wien filter,
and deflected 10° by a cylindrical electrostatic deflection
In ion-atom collisions, one of the most important and ex-Plate. The ions were allowed to pass through a Ne gas target
tensively studied subjects is the processes leading to chargéth a thickness of ¥ 10" atoms/crA. Laboratory angular
exchange of the collision partners. One- and two-electror‘i,“smbunon of.H@ was measured and the absolute differen-
atoms are the fundamental systems used in experiments aHal cross section was evaluated from the relafib4, 15
theory to test atomic processes. Conceptually, the helium ion do  1(6)
is one of the simplest. This paper concentrates on single mzm, (1)
electron loss of Hé on Ne atoms. There are a few theoret-
ical results[1—6] and several experimenf§—14 where the wherel, is the number of He ions incident per second on
single-electron-loséSEL) cross sections of Heions in col-  the targetn is the number of target atoms per unit volurhe;
lision with a target of Ne atoms were studied. ExperimentafS the length of the scattering chamber, d(d) is the num-
studies of SEL were initiated by Jonesal. [7], who mea-  Per Of HE particles per unit solid angle per second detected
sured the SEL cross sections at collision energies of 25, 5((5;[ a laboratory angl@ with respect to the incident beam
o irection. Absolute total cross sections were calculated by
and .100 keV. Dmitrievet al. [8] measured the SEL cross numerical integration. Overall uncertainties were 15%,
section at 1.3, 2.4, and 8.0 MeV. Rued al. [9] measured \yhich arise from the effective length of the target d&io);
the SEL cross sections between 10 and 2000 keV. De Castifensity determinatiofi7%); the measurement of the incident
Faria, Freire, and Pinhid.0] carried out the measurement of jgn current(2%); and the detector calibratiof3%).
SEL cross sections in the energy range 0.75-4.0 MeV. Data of absolute differential cross sectiof3CS's) for
DuBois [11] reported measurements of SEL cross sectionSEL of He" ions impinging on Ne have been obtained at
for energies between 15 and 2000 keV. Atan, Steckelmacheaboratory angles—2.6°<6<2.6° and collision energies
and Lucas[12] measured the cross sections for SEL and2 0<E=<5.0 keV. We show in Fig. 1, our DCS’s for SEL of
capture of He colliding with He, Ne, and Ar, in the energy He" in Ne at laboratory energies of 2.0, 3.0, 4.0, and 5.0
range of 0.6-2.2 MeV; and Sant'Anred al.[13] measured keV. All curves plotted in Fig. 1 show a monotonic decrease
the SEL cross section of Hewith various targets between in the DCS’s with increasing angle. The SEL data show
1.0 and 4.0 MeV. Finally, Fiokt al. [6] have measured, for slight structures in the DCS’s, which tend to disappear as the
1-4 MeV collisions of Hé with Ne, the cross section for incident energy decreases. The differential cross sections
single and multiple ionization of the target atom with simul- have been integrated to yield total cross sections. Figure 2
taneous ionization of the projectile. On the contrary, in theshows a comparison of our values of the total cross sections
low keV energy range, no SEL cross sections have beewith other available measurements and theoretical models at
measured. Therefore, it was important to conduct measurerigh energies. The error bars are given to indicate the maxi-
ments for the He-Ne system at lower energies using a dif- mum reproducibility of the data in the present energy range
ferent experimental technique. (15%). These results give a general shape of the whole curve
In the present work we investigated the SEL cross sectiopf SEL cross sections for the FleNe system over a wide
dependence on the incident energy for the Hée collisions range of energie§2.0—8000 keY. Our total cross sections
within the energy range of 2.0-5.0 keV. for the SEL of H€ ions colliding with Ne are found to be of
The experimental apparatus and technique were the sanfige order of magnitude between0and 104 A2 and show
as those described in R¢L4]. He" ions were formed in an a monotonic increasing behavior as a function of the incident
arc discharge source. The ions were extracted and accelaefnergy(see Fig. 2. From Fig. 2, we can see that an extrapo-
lation of the high-energy experimental data of Joeésl.
[7], Ruddet al.[9] and DuBoig 9] to low energies seems to
*Email address: hm@fis.unam.mx be in good agreement with the present data. Also, the present
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FIG. 1. Differential cross sections for single electron loss of

o FIG. 2. Total cross sections for single electron loss of ks
He" ions in Ne atoms.

in Ne atoms.

data aid in an extrapolation of high-energy theories to lower .
energies. (b) The SEL cross sections are found to be of the order of
The general shape of the cross section for theé 4  Magnitude between 16 and 10* A%, and show a mono-
system shows a monotonically increasing behavior as a fundonically increasing behavior as a function of the incident
tion of the incident energy. A maximum is reached at ap-€nergy.
proximately 1.2 MeV and then it decreases. This behavior (c) Our present total cross sections are in good agreement
can be explained qualitatively in terms of the momentumwith an extrapolation of the higher-energy data of previous
transfer and projectile-target interaction time. For energiegxperimental data and theoretical models to low energies.
smaller thang,,,, (the energy at which the cross section is
maximun) a smaller momentum can be transferred to the
projectile electrons as the energy of the projectile decreases ACKNOWLEDGMENTS
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