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Abstract. This topical issue on “Elementary processes with atoms and molecules in isolated and aggregated
states” was motivated by the 6th Conference on Elementary Processes in Atomic Systems – CEPAS, which
was held from July 9–12, 2014 in Bratislava, Slovakia. The conference program overlaps with the topic of
this issue. The scientific papers in the topical issue cover the fields of electron, positron, ion and photon
interactions with atoms, molecules and surfaces.

1 Introduction

The term “elementary processes” on the atomic and
molecular scale comprises a wide range of interactions
of photons, electrons, ions, excited species and radicals
with atoms and molecules in the gas phase. In addition
to elementary processes with isolated particles (atoms
and molecules) in many environments elementary pro-
cesses with aggregated particles (clusters, nano-droplets,
aerosols) and with surfaces of macroscopic objects and/or
dust particles play an important role. Knowledge of the
mechanisms and the kinetics of the elementary processes
are of great importance for the understanding of macro-
scopic systems and for the development of predictive mod-
els. Likewise, understanding elementary processes at the
atomic and molecular level is important in different fields
of the science and technology, e.g., in plasmas and electric
discharges [1], nanotechnology [2] processes in planetary
atmospheres [3], radiation physics and chemistry [4].

Several conferences series cover the field of elementary
processes at the atomic and molecular level (ICPEAC,
ECAMP, EGAS. . . ) and the Conference on Elementary
Processes in Atomic Systems (CEPAS) also belongs to
this family. The CEPAS conference series started 2000
in Uzhorod, Ukraine and the 6th CEPAS took place in
Bratislava, Slovakia [5] where it was organized by the
Department Experimental Physics, Comenius University
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with Professor Štefan Matejč́ık as the conference chair.
The 93 scientific participants, 19 of whom were students,
had many fruitful discussions and exchanges that con-
tributed to the success of the conference and gave possi-
bilities for new collaborations. Participants from 23 coun-
tries made the conference truly international in scope. The
rather small size of the conference, and the informal na-
ture of it, promoted the many discussions and led to much
collegiality among the participants.

2 Topics covered

The topics of the conference covered six fields: (i)
photo-induced processes and laser collisions; (ii) elec-
tron(positron)/atom collisions; (iii) collisions with
biomolecules; (iv) heavy particles (ion/atom) collisions;
(v) interactions with surfaces; and (vi) processes with
nanosized complex systems.

The EPJD topical issue: “Elementary processes with
atoms and molecules in isolated and aggregated states”
contains contributions based on topics discussed at the
conference.

A total of 29 papers were presented and 66 abstracts
were contributed in poster sessions, providing a snap shot
of the current research in the field of the elementary
processes of electrons, positrons, photons and ions with
atoms, molecules and surfaces. Of the 29 presented papers,
6 were invited lectures covering different areas of the con-
ference: Dragana Maric (Institute of Physics, Belgrade)
presented a talk on atomic and molecular processes in
discharges in liquids, Paul Scheier (University Innsbruck)
talked on the decoration of fullerene ions with simple
molecules, Fernando Martin (University of Madrid) spoke
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about electron and nuclear dynamics in the photoionisa-
tion of molecules, Yasuyuki Nagashima (University of Sci-
ence, Tokyo) discussed new developments in PS-studies,
Don Madison (University of Missouri-Rolla) talked about
accuracy of the theory of electron-impact ionization of
molecules, and John Tanis (Western Michigan University,
Kalamazoo) presented recent work on the transmission of
electrons through micrometer-sized glass capillaries. In ad-
dition, there were 23 progress reports of ongoing current
research, several of which included student speakers.

Contributed abstracts were presented in two afternoon
sessions. These contributed papers divided between the
main conference topics, formed an important part of the
conference and provided ample opportunity for discus-
sions. The posters were distributed among the two days of
the conference so that approximately equal numbers of ab-
stracts in the different areas were scheduled for each day.

The largest group of the papers in this topical issue
is devoted to the topic of electron ionisation of atoms
and molecules. The theoretical papers from this topic ad-
dressed the problem of kinetics of electron ionisation pro-
cesses as manifested in the shape of the cross sections
for the hydrogen atom and the “quasi oneelectron” al-
kali atoms [6], triple differential cross sections of H2O [7]
and the mechanism of ionisation reactions [8]. The group
of experimental papers included mainly mass spectromet-
ric studies of electron ionisation processes, including the
measurement of the mass spectra and ion efficiency curves
for electron ionisation and dissociative ionisation with an
emphasis on the identification of the reaction products for
molecules such as sorbitol [9], SF6 [10], Tryptophan [11]
and iron pentacarbonyl [12]. Mass spectra and thermo-
chemical data such as reaction enthalpies and bond dis-
sociation energies are reported as potential applications
of the results reported in these papers which include the
areas of plasmas, radiation chemistry and nanotechnology.

Another class of electron interactions addressed in the
topical issue are inelastic electron scattering processes
with atoms and molecules such as exploration of the singly
and doubly excited states of neon at high incident electron
energies [13] as well as two papers dealing with electron
impact excitation studies producing emission spectra of
Sen and Fe(CO)5 [14,15]. The interaction of positron in-
teractions with atoms is represented by one paper dealing
with the theoretical calculation of the cross section for X-
ray production from the L-shell excitation of Ag, In and
Sn atoms after positron impact [16]. The authors applied
the binary-encounter approximation and the classical tra-
jectory Monte Carlo methods and compared the results
with the experimental and quantum-chemical data.

Photon processes were represented by two photoioni-
sation studies. The first paper reports theoretical studies
of the photoionisation of the C+

2 ion in Rydberg states [17]
using a multi-configuation Dirac-Fock approach with con-
figuration interaction. The second study deals with ioni-
sation of the H atom by intense two-cycle laser pulses [18].
The authors simulated the intra-pulse interference effects,
and their dependence on the carrier-envelope phase of the
laser pulse.

The last class of elementary processes included in this
issue addresses the interaction of ions with atoms and
molecules from a theoretical point of view and an ex-
perimental paper describes collisions of heavy ions with
surfaces. The process of twoelectron exchange between
anions and polar molecules was studied by Karbovanets
et al. [19]. The transport properties of ions in water vapour
area hot topic from the point of view of atmospheric pres-
sure plasmas. The O transport in H2O vapour was the sub-
ject of a Monte Carlo simulation by Stojanovic et al. [20].
A new method was proposed for testing the effect of the
projectile beam coherence on single ionization processes
by calculating fully differential cross sections with quan-
tum mechanical and impact parameter approximations.
The theoretical results were compared for C6+ projec-
tiles interacting with He atoms Ion surface interactions
were studied by means of X-ray emission spectra follow-
ing heavy inert ion (Ar 220 keV) impact on Fe/Si and
Fe/Cu/Si thin films by Antoszewska-Moneta et al. [21].
The evaluation of the experimental data shows that the
structure and composition of the thin films were modified
by the ion irradiation and that the process can be moni-
tored by particleinduced X-ray emissions (PIXE).

The chemistry of tungsten ions attracted attention in
last years due to application of tungsten as wall mate-
rial in International Thermonuclear Experimental Reactor
(ITER). The recombination of the electrons with tungsten
ions is an important process in high temperature plasma
in case of contamination of plasma by tungsten. One of
the recombination reaction (W37+) was treated in the
paper by Wu et al. [22] by ab initio methods yielding rate
coefficient for this reaction.

3 Epilogue

All in all, the 6th CEPAS was very successful and greatly
appreciated by the attendees. The invited lectures, the
progress reports and the posters bridged the gap between
the different fields of the conference, making it possible
for non-experts in a given area to gain insight into a new
area. It is noteworthy that among the speakers were sev-
eral young scientists, specifically, postdocs and students,
who brought new perspectives to their fields. The next
CEPAS will take place in the Czech Republic in 2017 with
the exact location and date still to be announced. Given
the rapidity with which physics is advancing in all of the
areas covered by CEPAS, we expect that future CEPAS
conferences will be as stimulating as this most recent one
was, as indicated by the contributions presented in this
proceedings volume.
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