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Abstract

In recent years, Europe witnessed several terrorist attacks by Islamist terrorists. To date, cru-
cial questions are whether and how such events influence the European public’s resistance
towards Muslims, and if such influence depends on the level of intergroup competition,
both at the contextual and individual level. Using the European Social Survey (ESS7), we
were able to compare respondents interviewed shortly before and after the terrorist attack

on Charlie Hebdo in January 2015. While we found no support for a moderating role of inter-
group competition, our study shows that the levels of resistance towards Muslim immigrants

Subjects: Europe; Terrorism; Immigrants; Intergroup communication;
Political crimes & offenses
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were higher shortly after the attacks in Ireland and Czech Republic, however, lower in France.
For Awustria, Finland and Germany we found no influence. Our findings indicate that one can-
not be too careful with generalizing conclusions from single countries.
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Abstract

The nucleophilic substitution reaction [Cl-CH;-Br| ™ isused for a comparative study of several
reactive molecular dynamics schemes in the gas phase and in solution. Multi surface adiabatic
reactive MD (MS-ARMD) and multi-state valence bond { MS-VALBOND) use empirical force

fields to allow bond-breaking and bond-formation in dynamics studies. As a third alternative,
machinelearning is used to obtain a reactive force field from training a neural network. The focus
of the present work is on highlighting differences of the parametrisation strategy and the associated
computational cost and parametrization effort, as well as discussing the transferability and the ease
with which the methods can be applied to a given chemical reaction. All methods are able to fit the
reference data with R* = 0.99 or better. Free energy barrier heights in the gas phase from all three
methods for the 82 reaction compare to within 3.5 keal mol ™' for the forward and to within 0.6 keal
mol ™! for the reverse reaction. For the reaction in solution only the MS-ARMD and MS-VALBOND
approaches can be used as training a NN for this would be computationally extremely prohibitive.
Overall, MS-VALBOND yields the best results compared to experiment with differences in the
barrier heights of ~1 keal mol ™ for the reaction in solution. Potential improvements for all three
methodsare discussed and aim to guide computational investigation of chemical reactions applying
these three methods

1. Introduction

Understanding atomistic and malecular aspects of chemical reactions is one of the cornerstones in chemistry
and biology. Characterizing reactions in time and space is challenging due to the different length- and time-scales
onwhich the nuclear dynamics takes place |1]. For example, typical reaction times for the Claisen rearrangement
[2] in solution arc on the order of seconds [ 3] or milliscconds (in the protein) [ 4] However, the chemical step (1e.
C-Cbond formationand C-O bond breaking) [5] occurs on the cond time scale. In other words, during
10% to 10" vibrational periods cnergy is redistributed in the system until sufficient energy has accumulated along
the relevant “progression coordinate’ for the reaction to occur. Because the “chemical step” is so rapid and the
systemn concentration at the transition state is neglhgible, direct experimental characterization of the transition
state and the dynamics between reactant and product is extremely challenging even with current state-of-the art
methods, including NMR, [6] IR, [7] or x-ray [§,9] spectroscapies

Atomistic simulations have shown to provide molecular-level insight into the energetics and dynamics
of chemical reactions for systems ranging from small (triatomic) molecules to proteins in the condensed phase
[1, 10-13]. An essential requirement for a meaningful contribution of computer-based work to characterize
chemical reactionsisa correct description of the intermolecular interactions along the entirereaction path indlud-
ing the degrees of freedom orthogonal to it. This involves regions around the reactants, products and the trans-
ition state(s). Intermolecular interactions in molecular systems are often represented as a Born-Oppenheimer
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