1 THE citation

Roberto Car and Michele Parrinello, Unified Approach for Molecular Dynamics and Density-Functional
Theory, [27]

http://dx.doi.org/10.1103/PhysRevLett.55.2471

2 Books

2.1 DFT — particularly recommended
R. M. Dreizler and E. K. U. Gross, Density—Functional Theory, [46]
Note: Very good, yet theoretical; see also the upcoming revised edition

R. M. Martin, Electronic Structure: Basic Theory and Practical Methods, [144]

Note: for additional information, errata, web resources etc. see http://electronicstructure.org/

2.2 (Classical) Molecular dynamics — particularly recommended
M. P. Allen and D. J. Tildesley, Computer Simulation of Liquids, [4]

Note: Reprinted 1990

D. Frenkel and B. Smit, Understanding Molecular Simulation — From Algorithms to Applications,
[55]

2.3 Others

N. W. Ashcroft and N. D. Mermin, Solid State Physics, [7]

Note: Legendary on solid state physics

P. W. Atkins, Molecular Quantum Mechanics, [8]

Note: The essentials of physical chemistry

G. Ciccotti, D. Frenkel and 1. R. McDonald, Simulation of Liquids and Solids, [36)

S. Goedecker, Wauvelets and their application for the solution of partial Differential equations in

physics, [61]

H. Goldstein, C. P. Poole and J. L. Safko, Classical Mechanics, [69]

Note: for errors see http://astro.physics.sc.edu/goldstein/
W. J. Hehre, L. Radom, P. v. R. Schleyer and J. A. Pople, Ab Initio Molecular Orbital Theory, [36]
T. Helgaker, P. Jorgensen and J. Olsen, Molecular FElectronic Structure Theory, [91]

M. Kaupp and M. Biihl, V. G. Malkin, Calculation of NMR and EPR Parameters, [120]


http://dx.doi.org/10.1103/PhysRevLett.55.2471
http://dx.doi.org/10.1103/PhysRevLett.55.2471

A. Messiah, Quantum Mechanics, [153]

Note: Basic quantum mechanics; see in particular Chapter VI.I.4 in Volume I

R. G. Parr and W. Yang, Density-Functional Theory of Atoms and Molecules, [162]

Note: Not so well appreciated by all (apsi)

W. H. Press, S. A. Teukolsky, W. T. Vetterling and B. P. Flannery, Numerical Recipes — The Art
of Scientific Computing, [182]

D. J. Singh, Planewaves, Pseudopotentials and the LAPW Method, [204]

3 Reviews

H. Appel and E. K. U. Gross, Static and Time—Dependent Many—Body Effects via Density—Functional
Theory, in Quantum Simulations of Complex Many—Body Systems: From Theory to Algorithms, [5]

Note: see http://www.theochem.rub.de/go/cprev.html

S. Baroni, S. de Gironcoli, A. Dal Corso and P. Giannozzi, [11]
http://dx.doi.org/10.1103/RevModPhys.73.515,

Note: Excellent introduction to the world of phonons (etc)
G. Galli and M. Parrinello, Computer Simulations in Materials Science, [58]

M. J. Gillan, Calculation of the vacancy formation energy in aluminium, [60]
http://dx.doi.org/10.1088/0953-8984/1/4/005

Note: CG + finite T for metals, Fermi smearing,

D. Marx and J. Hutter, Ab Initio Molecular Dynamics: Theory and Implementation, in Modern
Methods and Algorithms of Quantum Chemistry, [145]
http://www.theochem.rub.de/go/cprev.html

Note: see http://www.theochem.rub.de/go/cprev.html,
G. Pastore, E. Smargiassi and F. Buda, [170]

M. C. Payne, M. P. Teter, D. C. Allan, T. A. Arias and J. D. Joannopoulos, Iterative minimization
techniques for ab initio total-energy calculations: molecular dynamics and conjugate gradients,
[171]

http://dx.doi.org/10.1103/RevModPhys.64.1045,
Note: Not very much liked by some one (apsi)

D. K. Remler and P. A. Madden, [187]

R. Resta, Macroscopic polarization in crystalline dielectrics: the geometric phase approach, [188]

http://dx.doi.org/10.1103/RevModPhys.66.899


http://dx.doi.org/10.1103/RevModPhys.73.515,
http://dx.doi.org/10.1088/0953-8984/1/4/005
http://www.theochem.rub.de/go/cprev.html
http://www.theochem.rub.de/go/cprev.html
http://dx.doi.org/10.1103/RevModPhys.64.1045,
http://dx.doi.org/10.1103/RevModPhys.64.1045,
http://dx.doi.org/10.1103/RevModPhys.66.899

M. E. Tuckerman and M. Parrinello, Integrating the Car-Parrinello equations. I. Basic integration
techniques, [226]

http://dx.doi.org/10.1063/1.467823

Note: see also Ref. [111],

M. E. Tuckerman and M. Parrinello, Integrating the Car-Parrinello equations. II. Multiple time
scale techniques, [227)

http://dx.doi.org/10.1063/1.467824

4 Codes

J. Hutter et al., CPMD, [47]

http://www.cpnd.org/

Note: Car-Parrinello Molecular Dynamics: An Ab Initio Electronic Structure and Molecular
Dynamics Program; IBM Zurich Research Laboratory (1990-2006) and Max-Planck-Institut fiir
Festkorperforschung (1997-2001); for downloads see http://www.cpmd.org/, URL = http://www.cpmd.org/
CP2k A General Program to Perform Molecular Dynamics Simulations, [37]

http://cp2k.berlios.de/

Note: CP2k developers group under the terms of the GNU General Public License; see http://cp2k.berlios.de/in

ABINIT, [1]
http://www.abinit.org/

Note: Ref. [73]; distributed under the terms of the GNU General Public License; see http://www.abinit.org/,

CASTEP, [31]
http://www.tcm.phy.cam.ac.uk/castep/

Note: Ref. [171]; see http://www.tcm.phy.cam.ac.uk/castep/,

COSMOlogic GmbH & Co. KG, Leverkusen and Germany, [121]
http://www.cosmologic.de/

Note: see http://www.cosmologic.de/,

P. E. Bléchl, CP-PAW, [17]
http://www.pt.tu-clausthal.de/ paw/

Note: IBM Zurich Research Laboratory, Ref. [18]; see http://www.pt.tu-clausthal.de/ ~paw/,

Dacapo: An ab initio molecular dynamics code, based on ultra—soft pseudopotentials, [41]
http://dcwww.camp.dtu.dk/campos/Dacapo/

Note: see http://dcwww.camp.dtu.dk/campos/Dacapo/,


http://dx.doi.org/10.1063/1.467823
http://dx.doi.org/10.1063/1.467823
http://dx.doi.org/10.1063/1.467824
http://dx.doi.org/10.1063/1.467824
http://www.cpmd.org/
http://cp2k.berlios.de/
http://www.abinit.org/
http://www.tcm.phy.cam.ac.uk/castep/
http://www.cosmologic.de/
http://www.pt.tu-clausthal.de/~paw/
http://dcwww.camp.dtu.dk/campos/Dacapo/

FHI98md, [48]
Note: Ref. [21]; see http://www.fhi-berlin.mpg.de/th/fhimd/,
W. F. van Gunsteren, S. R. Billeter, A. A. Eising, P. H. Hiinenberger, P. Kriiger, A. E. Mark,

W. R. P. Scott and 1. G. Tironi, Biomolecular Simulation: GROM0S96 Manual and User Guide,
[229]

Note: Molecular mechanics; Biomos b.v. ETH, Ziirich 1996

NWChem, [159]

http://www.emsl.pnl.gov/docs/nwchem/

Note: Ref. [?]; developed and distributed by Pacific Northwest National Laboratory, USA; see
http://www.emsl.pnl.gov/docs/nwchem/,

PINY, [181]

http://homepages.nyu.edu/~mt33/PINY_MD/PINY.html

Note: The PINY_MD(c) Simulation Package; Principle Authors: G. J. Martyna and M. E. Tuck-
erman; Other Authors: D. A. Yarne, S. O. Samuelson, A. L. Hughes, Y. Liu, Z. Zhu, M. Diraison, K.
Pihakari; see Ref. [228] for the method; see http://homepages.nyu.edu/~mt33/PINY MD/PINY.html,
PWscf, [185]

http://www.pwsct.org/

Note: Plane-Wave Self-Consistent Field is a set of programs for electronic structure calculations
within Density-Functional Theory and Density-Functional Perturbation Theory, using a Plane-
Wave basis set and pseudopotentials; PWsct is released under the GNU General Public License; see

http://www.pwsct.org/,
S/PHI/nX (or SFHIngX), [196]
Note: written by S. Boeck, J. Neugebauer et al.; see http://www.sfhingx.de/

SIESTA, [197]
http://www.uam.es/departamentos/ciencias/fismateriac/siesta/

Note: Siesta (Spanish Initiative for Electronic Simulations with Thousands of Atoms),

VASP, [237]
http://cms.mpi.univie.ac.at/vasp/

Note: Vienna Ab-initio Simulation Package [129, 128]; see http://cms.mpi.univie.ac.at/vasp/,

5 Articles

5.1 DFT

P. Hohenberg and W. Kohn, Inhomogeneous Electron Gas, [104]

http://dx.doi.org/10.1103/PhysRev.136.B864


http://www.emsl.pnl.gov/docs/nwchem/
http://homepages.nyu.edu/$^sim $mt33/PINY_MD/PINY.html
http://www.pwscf.org/
http://www.uam.es/departamentos/ciencias/fismateriac/siesta/
http://cms.mpi.univie.ac.at/vasp/
http://dx.doi.org/10.1103/PhysRev.136.B864

R. O. Jones and O. Gunnarsson, The density functional formalism, its applications and prospects,

[119]

http://dx.doi.org/10.1103/RevModPhys.61.689

5.2 CPMD — Methods

G. Berghold, C.J. Mundy, A.H. Romero, J. Hutter and M. Parrinello, General and efficient algo-

rithms for obtaining mazimally localized Wannier functions, [14]

http://dx.doi.org/10.1103/PhysRevB.61.10040

P. E. Blochl and M. Parrinello, [20]

Note: A scheme for studying metals with the Car-Parrinello method using a thermostat for the

electrons

P. E. Bléchl, [18]

Note: PAW, projected augmented waves

D. J. Chadi and M. L. Cohen, Special Points in the Brillouin Zone, [34]
http://dx.doi.org/10.1103/PhysRevB.8.5747,

Note: Famous sets of k£ points

G. P. Francis and M. C. Payne, Finite basis set corrections to total energy pseudopotential calcula-
tions, [53]

http://dx.doi.org/10.1088/0953-8984/2/19/007

I. Frank, J. Hutter, D. Marx and M. Parrinello, Molecular dynamics in low-spin excited states, [54]
http://dx.doi.org/10.1063/1.475804

Note: The ROKS method,

M. Fuchs and M. Scheffler, Ab initio pseudopotentials for electronic structure calculations of poly-
atomic systems using density-functional theory, [56]
http://dx.doi.org/10.1016/50010-4655(98)00201-X

Note: FHIPP package; see also http://www.fhi-berlin.mpg.de/th/fhi98md/fhi98PP/,
S. Goedecker, M. Teter and J. Hutter, Separable dual-space Gaussian pseudopotentials, [67]
http://dx.doi.org/10.1103/PhysRevB.54.1703

S. Goedecker, Linear scaling electronic structure methods, [62]

http://dx.doi.org/10.1103/RevModPhys.71.1085

X. Gonze and R. Stumpf amd M. Scheffler, Analysis of separable potentials, [72]
http://dx.doi.org/10.1103/PhysRevB.44.8503,

Note: Tests for ghosts in pseudo potentials etc


http://dx.doi.org/10.1103/RevModPhys.61.689
http://dx.doi.org/10.1103/PhysRevB.61.10040
http://dx.doi.org/10.1103/PhysRevB.61.10040
http://dx.doi.org/10.1103/PhysRevB.8.5747,
http://dx.doi.org/10.1088/0953-8984/2/19/007
http://dx.doi.org/10.1088/0953-8984/2/19/007
http://dx.doi.org/10.1063/1.475804
http://dx.doi.org/10.1016/S0010-4655(98)00201-X
http://dx.doi.org/10.1016/S0010-4655(98)00201-X
http://dx.doi.org/10.1103/PhysRevB.54.1703
http://dx.doi.org/10.1103/RevModPhys.71.1085
http://dx.doi.org/10.1103/PhysRevB.44.8503,

T. Grabo, E. K. U. Gross and M. Liiders, Orbital Functionals in Density Functional Theory: The
Optimized Effective Potential Method, [74]

Note: seehttp://psi-k.dl.ac.uk/index.html?highlights and http://psi-k.dl.ac.uk/newsletters/News_16

D. R. Hamann, Generalized norm-conserving pseudopotentials, [76]
http://dx.doi.org/10.1103/PhysRevB.40.2980

J. Hutter, Fxcited state nuclear forces from the Tamm-Dancoff approximation to time-dependent
density functional theory within the plane wave basis set framework, [105]
http://dx.doi.org/10.1063/1.1540109

J. Hutter and A. Curioni, Car-Parrinello Molecular Dynamics on Massively Parallel Computers,
[107]

http://dx.doi.org/10.1002/cphc.200500059,

Note: CPMD on IBM’s Blue Gene machines — impressive!

J. Hutter and A. Curioni, Dual-level parallelism for ab initio molecular dynamics: Reaching teraflop
performance with the CPMD code, [108]

http://dx.doi.org/10.1016/].parco.2004.12.004,

Note: CPMD on IBM’s Regatta (Power4) machines

M. Tannuzzi, A. Laio and M. Parrinello, Efficient Ezploration of Reactive Potential Energy Surfaces
Using Car-Parrinello Molecular Dynamics, [112]
http://dx.doi.org/10.1103/PhysRevLett.90.238302

Note: metadynamics and Car-Parrinello dynamics,

L. Kleinman and D. M. Bylander, Efficacious Form for Model Pseudopotentials, [125]
http://dx.doi.org/10.1103/PhysRevLett.48.1425

Note: Fully non-local form for pseudo potentials,

W. Kohn and L. J. Sham, Self-Consistent Equations Including Exchange and Correlation Effects,
[127]

http://dx.doi.org/10.1103/PhysRev.140.A41133

G. Kresse and J. Furthmiiller, Efficient iterative schemes for ab initio total-energy calculations using
a plane-wave basis set, [129]

http://dx.doi.org/10.1103/PhysRevB.54.11169

G. Kresse and J. Furthmiiller, Efficiency of ab-initio total energy calculations for metals and semi-
conductors using a plane-wave basis set, [128]

http://dx.doi.org/10.1016/0927-0256(96)00008-0

G. Kresse and D. Joubert, [130]
Note: PAW method in code VASP


http://dx.doi.org/10.1103/PhysRevB.40.2980
http://dx.doi.org/10.1063/1.1540109
http://dx.doi.org/10.1063/1.1540109
http://dx.doi.org/10.1002/cphc.200500059,
http://dx.doi.org/10.1016/j.parco.2004.12.004,
http://dx.doi.org/10.1016/j.parco.2004.12.004,
http://dx.doi.org/10.1103/PhysRevLett.90.238302
http://dx.doi.org/10.1103/PhysRevLett.90.238302
http://dx.doi.org/10.1103/PhysRevLett.48.1425
http://dx.doi.org/10.1103/PhysRev.140.A1133
http://dx.doi.org/10.1103/PhysRevB.54.11169
http://dx.doi.org/10.1103/PhysRevB.54.11169
http://dx.doi.org/10.1016/0927-0256(96)00008-0
http://dx.doi.org/10.1016/0927-0256(96)00008-0

K. Laasonen, A. Pasquarello, R. Car, C. Lee and D. Vanderbilt, Car-Parrinello molecular dynamics
with Vanderbilt ultrasoft pseudopotentials, [133)

http://dx.doi.org/10.1103/PhysRevB.47.10142

Note: vdb,

A. Laio and M. Parrinello, Escaping free-energy minima, [135]

Note: Metadynamics

O. A. von Lilienfeld, I. Tavernelli, U. Rothlisberger and D. Sebastiani, Optimization of Effective
Atom Centered Potentials for London Dispersion Forces in Density Functional Theory, [240]
http://dx.doi.org/10.1103/PhysRevLett.93.153004

Note: oecp,

O. A. von Lilienfeld, Roberto D. Lins and U. Rothlisberger, Variational Particle Number Approach
for Rational Compound Design, [239]

http://dx.doi.org/10.1103/PhysRevLett.95.153002

G. Lippert, J. Hutter and M. Parrinello, A hybrid Gaussian and plane wave density functional
scheme, [141]

http://dx.doi.org/10.1080/002689797170220,

Note: GPW Foundations for cp2k

G. Lippert, J. Hutter and M. Parrinello, The Gaussian and augmented-plane-wave density functional
method for ab initio molecular dynamics simulations, [142]
http://dx.doi.org/10.1007/s002140050523,

Note: GAPW,Foundations for GAPW in cp2k — all-electron calculations

N. Marzari and D. Vanderbilt, Mazimally localized generalized Wannier functions for composite
energy bands, [147]

http://dx.doi.org/10.1103/PhysRevB.56.12847

Note: see Ref. [?] for a review,

Hendrik J. Monkhorst and James D. Pack, Special points for Brillouin-zone integrations, [155]
http://dx.doi.org/10.1103/PhysRevB.13.5188

Note: k point set,

J. P. Perdew and Y. Wang, Accurate and simple analytic representation of the electron-gas correla-
tion energy, [177]

http://dx.doi.org/10.1103/PhysRevB.45.13244,

Note: Perdew-Wang LDA functional; used e.g. in PBE


http://dx.doi.org/10.1103/PhysRevB.47.10142
http://dx.doi.org/10.1103/PhysRevB.47.10142
http://dx.doi.org/10.1103/PhysRevLett.93.153004
http://dx.doi.org/10.1103/PhysRevLett.93.153004
http://dx.doi.org/10.1103/PhysRevLett.95.153002
http://dx.doi.org/10.1103/PhysRevLett.95.153002
http://dx.doi.org/10.1080/002689797170220,
http://dx.doi.org/10.1080/002689797170220,
http://dx.doi.org/10.1007/s002140050523,
http://dx.doi.org/10.1007/s002140050523,
http://dx.doi.org/10.1103/PhysRevB.56.12847
http://dx.doi.org/10.1103/PhysRevB.56.12847
http://dx.doi.org/10.1103/PhysRevB.13.5188
http://dx.doi.org/10.1103/PhysRevB.45.13244,
http://dx.doi.org/10.1103/PhysRevB.45.13244,

J. P. Perdew, K. Burke and M. Ernzerhof, Generalized Gradient Approximation Made Simple, [172]
http://dx.doi.org/10.1103/PhysRevLett.77.3865

Note: original PBE; comment and reply: revPBE see Refs. [?, ?] for revised versions of the “PBE”
functional. Erratum: [173],

C. J. Pickard and F. Mauri, All-electron magnetic response with pseudopotentials: NMR chemical
shifts, [179]

http://dx.doi.org/10.1103/PhysRevB.63.245101

A. Putrino, D. Sebastiani and M. Parrinello, Generalized variational density functional perturbation
theory, [184]

http://dx.doi.org/10.1063/1.1312830

A. Putrino and M. Parrinello, Anharmonic Raman Spectra in High-Pressure Ice from Ab Initio
Simulations, [183]

http://dx.doi.org/10.1103/PhysRevLlett.88.176401

E. Runge and E. K. U. Gross, Density-Functional Theory for Time-Dependent Systems, [193]
http://dx.doi.org/10.1103/PhysRevLlett.52.997

Note: TDDFT justification,

D. Sebastiani and M. Parrinello, A New ab-Initio Approach for NMR Chemical Shifts in Periodic
Systems, [194]

http://dx.doi.org/10.1021/jp002807j

M. Sprik, Computation of the pK of liquid water using coordination constraints, [208]

http://dx.doi.org/10.1016/50301-0104(00)00129-4
P. Tangney and S. Scandolo, [216]
. Tavernelli, U. T. Rohrig and U. Rothlisberger, Molecular dynamics in electronically excited states

using time-dependent density functional theory, [218]

http://dx.doi.org/10.1080/00268970512331339378

N. Troullier and J. L. Martins, Efficient pseudopotentials for plane-wave calculations, [220]

http://dx.doi.org/10.1103/PhysRevB.43.1993

D. Vanderbilt, Soft self-consistent pseudopotentials in a generalized eigenvalue formalism, [230]
http://dx.doi.org/10.1103/PhysRevB.41.7892

Note: ultrasoft paper,

J. A. White and D. M. Bird, Implementation of gradient-corrected exchange-correlation potentials
in Car-Parrinello total-energy calculations, [245)

http://dx.doi.org/10.1103/PhysRevB.50.4954


http://dx.doi.org/10.1103/PhysRevLett.77.3865
http://dx.doi.org/10.1103/PhysRevB.63.245101
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http://dx.doi.org/10.1103/PhysRevLett.88.176401
http://dx.doi.org/10.1103/PhysRevLett.88.176401
http://dx.doi.org/10.1103/PhysRevLett.52.997
http://dx.doi.org/10.1021/jp002807j
http://dx.doi.org/10.1021/jp002807j
http://dx.doi.org/10.1016/S0301-0104(00)00129-4
http://dx.doi.org/10.1080/00268970512331339378
http://dx.doi.org/10.1080/00268970512331339378
http://dx.doi.org/10.1103/PhysRevB.43.1993
http://dx.doi.org/10.1103/PhysRevB.41.7892
http://dx.doi.org/10.1103/PhysRevB.50.4954
http://dx.doi.org/10.1103/PhysRevB.50.4954

5.3 CPMD — Applications

A. Alavi, J. Kohanoff, M. Parrinello and D. Frenkel, Ab Initio Molecular Dynamics with Ezxcited
FElectrons, [3]

http://dx.doi.org/10.1103/PhysRevLett.73.2599

Note: Free energy functional,

A. Alavi, P. Hu, T. Deutsch, P. L. Silvestrelli and J. Hutter, CO Ozidation on Pt(111): An Ab
Initio Density Functional Theory Study, [2]
http://dx.doi.org/10.1103/PhysRevLett.80.3650

I-F. W. Kuo, C. J. Mundy, M. J. McGrath, J. I. Siepmann, J. V, eVondele, M. Sprik, J. Hutter, B.

Chen, M. L. Klein, F. Mohamed, M. Krack and M. Parrinello, Liquid Water from First Principles:
Investigation of Different Sampling approaches, [131]

http://dx.doi.org/10.1021/jp047788i

K. Laasonen, R. M. Nieminen and M. J. Puska, First-principles study of fully relazed vacancies in
GaAs, [132]

http://dx.doi.org/10.1103/PhysRevB.45.4122

L. M. Ramaniah, M. Bernasconi and M. Parrinello, Ab initio molecular-dynamics simulation of K+
solvation in water, [186]

http://dx.doi.org/10.1063/1.479418

U. F. Rohrig, I. Frank, J. Hutter, A. Laio, J. V, eVondele and U. Réthlisberger, A QM/MM Car-

Parrinello Molecular Dynamics Study of the Solvent Effects on the Ground State and on the First
Ezcited Singlet State of Acetone in Water,, [191]

http://dx.doi.org/10.1002/cphc.200300650

Note: gqmmm-roks, tddft,

U. Rothlisberger and M. Parrinello, Ab initio molecular dynamics simulation of liquid hydrogen
fluoride, [192]

http://dx.doi.org/10.1063/1.473988

P. L. Silvestrelli and M. Parrinello, Structural, electronic, and bonding properties of liquid water
from first principles, [201]

http://dx.doi.org/10.1063/1.479638

P. L. Silvestrelli, Mazimally localized Wannier functions for simulations with supercells of general
symmetry, [198]

http://dx.doi.org/10.1103/PhysRevB.59.9703
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http://dx.doi.org/10.1063/1.473988
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http://dx.doi.org/10.1063/1.479638
http://dx.doi.org/10.1103/PhysRevB.59.9703
http://dx.doi.org/10.1103/PhysRevB.59.9703

6 Misc

W. Andreoni and D. Marx and M. Sprik, Parrinello Festschrift: From Physics via Chemistry to
Biology (Special Issue), [169]

http://www3.interscience.wiley.com/cgi-bin/jissue/111089617

E. Artacho, D. Sanchez—Portal, P. Ordején, A. Garcia and J. M. Soler, [6]

Note: SIESTA program: order N, approx H

G. B. Bachelet, D. R. Hamann and M. Schliiter, [9]

Note: Famous table of pseudo potentials — should not be used anymore though!
A. Baldereschi, [10]

Note: Famous k point

U. von Barth and L. Hedin, [238]

A. D. Becke, [12]

Note: “Becke exchange”

A. D. Becke, [13]
Note: hybrid fitted contribution (lead to B3LYP)

L. Bernasconi, M. Sprik and J. Hutter, Time dependent density functional theory study of charge-

transfer and intra-molecular electronic excitations in acetone-water systems, [15]
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