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Continuum Solvation Models in Chemical Physics; Contents;
Contributors; Preface; 1 Modern Theories of Continuum Models; 1.1
The Physical Model (Jacopo Tomasi); 1.2 Integral Equation Approaches
for Continuum Models (Eric Cances); 1.3 Cavity Surfaces and their
Discretization (Christian Silvio Pomelli); 1.4 A Lagrangian Formulation
for Continuum Models (Marco Caricato, Giovanni Scalmani and Michael
J. Frisch); 1.5 The Quantum Mechanical Formulation of Continuum
Models (Roberto Cammi); 1.6 Nonlocal Solvation Theories (Michail V.
Basilevsky and Gennady N. Chuev)

1.7 Continuum Models for Excited States (Benedetta Mennucci)2
Properties and Spectroscopies; 2.1 Computational Modelling of the
Solvent-Solute Effect on NMR Molecular Parameters by a Polarizable
Continuum Model (Joanna Sadlej and Magdalena Pecul); 2.2 EPR Spectra
of Organic Free Radicals in Solution from an Integrated Computational
Approach (Vincenzo Barone, Paola Cimino and Michele Pavone); 2.3



Sommario/riassunto

Continuum Solvation Approaches to Vibrational Properties (Chiara
Cappelli); 2.4 Vibrational Circular Dichroism (Philip J. Stephens and
Frank J. Devlin)

2.5 Solvent Effects on Natural Optical Activity (Magdalena Pecul and
Kenneth Ruud)2.6 Raman Optical Activity (Werner Hug); 2.7
Macroscopic Nonlinear Optical Properties from Cavity Models (Roberto
Cammi and Benedetta Mennucci); 2.8 Birefringences in Liquids (Antonio
Rizzo); 2.9 Anisotropic Fluids (Alberta Ferrarini); 2.10 Homogeneous
and Heterogeneous Solvent Models for Nonlinear Optical Properties
(Hans Agren and Kurt V. Mikkelsen); 2.11 Molecules at Surfaces and
Interfaces (Stefano Corni and Luca Frediani); 3 Chemical Reactivity in
the Ground and the Excited State

3.1 First and Second Derivatives of the Free Energy in Solution
(Maurizio Cossi and Nadia Rega)3.2 Solvent Effects in Chemical
Equilibria (Ignacio Soteras, Damian Blanco, Oscar Huertas, Axel Bidon-
Chanal and F. Javier Luque); 3.3 Transition State Theory and Chemical
Reaction Dynamics in Solution (Donald G. Truhlar and Josefredo R.
Pliego Jr.); 3.4 Solvation Dynamics (Branka M. Ladanyi); 3.5 The Role of
Solvation in Electron Transfer: Theoretical and Computational Aspects
(Marshall D. Newton)

3.6 Electron-driven Proton Transfer Processes in the Solvation of
Excited States (Wolfgang Domcke and Andrzej L. Sobolewski)3.7
Nonequilibrium Solvation and Conical Intersections (Damien Laage,
Irene Burghardt and James T. Hynes); 3.8 Photochemistry in Condensed
Phase (Maurizio Persico and Giovanni Granucci); 3.9 Excitation Energy
Transfer and the Role of the Refractive Index (Vanessa M. Huxter and
Gregory D. Scholes); 3.10 Modelling Solvent Effects in Photoinduced
Energy and Electron Transfers: the Electronic Coupling (Carles
Curutchet); 4 Beyond the Continuum Approach

4.1 Conformational Sampling in Solution (Modesto Orozco, lvan
Marchan and Ignhacio Soteras)

This book covers the theory and applications of continuum solvation
models. The main focus is on the quantum-mechanical version of these
models, but classical approaches and combined or hybrid techniques
are also discussed.Devoted to solvation models in which reviews of the
theory, the computational implementationSolvation continuum models
are treated using the different points of view from experts belonging to
different research fieldsCan be read at two levels: one, more
introductive, and the other, more detailed (and more technical), on
specific physical and numerical aspects
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Introduction: Participation in science and technology education -
presenting the challenge and introducing project IRIS -- Section 1.
Theoretical perspectives on educational choice -- Chapter 1:
Expectancy-value perspectives on STEM choice in late-modern societies
-- Chapter 2. A narrative approach to understand students’ identities

and choices -- Chapter 3: Gender, STEM studies and educational
choices. Insights from feminist perspectives -- Section 2: Interest and
participation in STEM from primary school to phD -- Chapter 4: STEM
attitudes, interests and career choice -- Chapter 5: Science aspirations
and gender identity: Lessons from the ASPIRES project -- Chapter 6:
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The impact of science curriculum content on students’ subject choices
in post-compulsory schooling -- Chapter 7: A place for STEM: Probing
the reasons for undergraduate course choices -- Chapter 8: Short
stories of educational choice — in the words of science and technology
students -- Chapter 9: Understanding declining science participation in
Australia: A systemic perspective -- Chapter 10: Choice patterns of PhD
students: why should i pursue a PhD? -- Chapter 11: The impact of
outreach and out-of-school activities on Norwegian upper secondary
students’ STEM maotivations -- Section 3: Staying in STEM, leaving
STEM? -- Chapter 12: Why do students in stem higher education
programmes drop/opt out? Explanations offered from research --
Chapter 13: What makes them leave and where do they go? Non-
completion and institutional departures in STEM -- Chapter 14: The
first-year experience: Students’ encounter with science and
engineering programmes -- Chapter 15: Keeping pace. Educational
choice motivations and first-year experiences in the words of Italian
students -- Section 4: Applying feminist perspectives to understand
STEM patrticipation -- Chapter 16: When research challenges gender
stereotypes: Exploring narratives of girls’ educational choices --
Chapter 17: Italian femaleand male students’ choices: STEM studies and
motivations -- Chapter 18: Being a woman in a man’s place or being a
man in a women’s place: insights into students’ experiences of science
and engineering at university -- Chapter 19: Italian students’ ideas
about gender and science in late modern societies. interpretations from
a feminist perspective -- Section 5: Understanding and improving STEM
participation: Conclusions and recommendations -- Chapter 20:
Understanding student participation and choice in science and
technology education: The contribution of IRIS -- Chapter 21.:
Improving participation in science and technology higher education:
Ways forward -- Appendix: The IRIS questionnaire: Brief account of
instrument development, data collection and respondents.

Drawing on data generated by the EU’s Interests and Recruitment in
Science (IRIS) project, this volume examines the issue of young people’s
participation in science, technology, engineering and mathematics
education. With an especial focus on female participation, the chapters
offer analysis deploying varied theoretical frameworks, including
sociology, social psychology, and gender studies. The material also
includes reviews of relevant research in science education, and
summaries of empirical data concerning student choices in STEM
disciplines in five European countries. Featuring both quantitative and
qualitative analyses, the book makes a substantial contribution to the
developing theoretical agenda in STEM education. It augments available
empirical data and identifies strategies in policy-making that could

lead to improved participation—and gender balance—in STEM
disciplines. The majority of the chapter authors are IRIS project
members, with additional chapters written by specially invited
contributors. The book provides researchers and policy makers alike
with a comprehensive and authoritative exploration of the core issues

in STEM educational participation.



