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An approximation for the determination of the dependence of the shielding constant on the
electric field [1].

An approach for the calculation of the intermolecular potential energy surfaces [5].

The CHF-PT-EB-CNDO method [6-8, 11,16].

Approximate formula for the determination of y [20].

Ab initio procedures for the determination of the properties (a,fand y) [24, 25, 34, 36, 42].
These employ Hartree-Fock and correlated wavefunctions [MP4(SDTQ)].
Implementation of a technique for determination of the basis set

superposition error[25,24].

Determination of the many body contributions to the interaction polarizability and second
hyperpolarizability [34].

Extension of CHF-PT-EB-CNDO for the study of transition metal containing compounds [26].
An unrestricted Hartree-Fock approach for the determination of q,B and y [28].

Definition of basis sets for semiempirical computations of a, B and y [6-9, 15-16, 21-22, 30,
33, 361.

Rules for developing basis for the accurate computation of hyperpolarizabilities [49].
Computation of the correlation contribution to the vibrational properties [63]

2. Analysis of chemical problems
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Carbon-13 chemical shifts.

Nuclear screenin constants of 13C and 19F [4].

Molecular anions [9,11, 13, 20].

Molecular cations [18, 19].

Study of hydration 0f N,N-dimethyl acetamide, using theoretical
and experimental data [3].

Charge transfer [37,40,41].

Congugation [37, 40].

Interatomic interactions [25,34].

Intermolecular interactions [17,22, 27, 29, 32, 36, 39].
Intramolecular interactions [11,12,20,23].

Inversion and rotation [12,15].

Isomerism [10, 16, 18, 20, 38]

Stability of dianions [13].

Organometallic compounds [26].

Connection of structure with polarization properties [e.g. 13-15, 18, 31, 33].
Study of trends in:

- Alkanes [6]

- Polyenes [7]

- Aromatics [8,10,15,16]

- Onganolitihum compounds [14]

- Amides [22]

- Quinones [23]

- Polythiophenes [40].

Computation of vibrational effects [50].

Design or selection of nlo materials [44-48].

Effect of lithiation on the polarizabilities and hyperpolarizabilities
[52,61, 63]



3. Study of methodological problems
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Study of correlation effects on the polarizabilities and hyperpolarizabilities [49-52,54,56,59].
Analysis of the basis set effect on the properties (, a, B and y) [49-51,54]

Computation of the vibrational and rotational contributions to the nlo properties [50,51,54].
Determination of the effect of molecular geometry, using appropriate models with flexible
structure, on the polarizabilities and hyperpolarizabilities [59].

Calculation of first, second and third order optical susceptibilities of crystals [57,58].
Computer simulation of linear and nonlinear optical properties of liquids [57].

Computation of the interaction effects on the hyperpolarizabilities [55].

Computation of the rotational and vibrational contribution to nlo prperties [50,51,54,64].
Computation of interaction effects on the electric hyperpolarizabilities [17,34,55].
Relativistic corrections to polarizabilities and hyperpolarizabilities[64,83,84,85

Condensed phases [69,74,78,89,92].

4. Design of novel NLO materials

a.

Derivatives involving lithium [52,53,61,63].
and transition metals [ 26,45,46,48].
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grpoups. A comparative study.
J. Waite and M. G. Papadopoulos, J. Phys. Chem., 93, 43 (1989).

On the many-body contributions to the interaction polarisability and hyperpolarisability of He.
J. Waite and M. G. Papadopoulos, 7heor. Chim. Acta, 75, 53 (1989).

Relationships of the polarisability with the number of valence electrons, the total energy and the
second hyperpolarisability of methylbenzenes.
J. Waite and M. G. Papadopoulos, J. Naturforsch., 44a, 591 (1989).

Variation of the second hyperpolarisability of (HF), induced by changes in structure. A comparative
study.
M. G. Papadopoulos and J. Waite, J. Chem. Soc., Faraday Trans. II, 85, 1885 (1989).

On the effect of the conjugation and charge transfer on the polarisability, first and second
hyperpolarisabilities of some polyenes and nitro-polyenes.
M. G. Papadopoulos and J. Waite, J. Mol. Struct. (Theochem.), 202, 121 (1989).



38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

The dependence of the polarizability,a , and the hyperpolarizabilitiesp and y in a series of nitrogen
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J. Waite and M. G. Papadopoulos, J. Phys. Chem., 94, 1755 (1990).

The effect of H-bond interactions on the first hyperpolarisability of (HF),. A comparative study.
J. Waite and M. G. Papadopoulos, Z. Naturforsch., 45a, 189 (1990).

The effect of the charge transfer on the polarizability and hyperpolarizabilities of some
selected, substituted polythiophenes. Acomparative study.
J. Waite and M. G. Papadopoulos, J. Phys. Chem., 94, 6244 (1990).

Analysis of some significant process for molecular polarization.
M. G. Papadopoulos and 1. Waite, J. Chem. Soc., Faraday Trans., 86, 3525 (1990).

The effect of the basis set variation and correlation on the second hyperpolarizability of H,0.
M. G. Papadopoulos and J. Waite, J. Mol. Struct. (Theochem), 235, 137 (1991).

Theoretical study of 1-benzoyloxy-4,5-dimethyl-1,2,3-triazole and its corresponding N-acyl
isomers using the AM1 method.

A. B. Theocharis, N E. Alexandrou, M. G. Papadopoulos and J. Waite, J. Chem. Res. (S), 104
(1991).

Polarization mechanisms and properties of some substituted ferrocenes. A comparative study.
J. Waite and M. G. Papadopoulos, J. Phys. Chem., 95, 5426 (1991).

Interpretation of the second hyperpolarizability of Ni(S,C;H,), and some of its derivatives. A
comparative study.
M. G. Papadopoulos and J. Waite, C. S. Winter and S. N. Oliver, Inorg. Chem., 32, 277 (1993).

On the design of molecules with large nonlinearities.
J. Waite and M. G. Papadopoulos, Nonlinear Optics, 6, 297 (1994).

Analysis of the polarizability and second hyperpolarizability of a,w dithienylpolyenes.
M. G. Papadopoulos and J. Waite, Nonlinear Optics, 7, 65 (1994).

Some dithiolene derivatives of Pd with large second hyperplarizability.
M. G. Papadopoulos and J. Waite, Optical Materials, 3, 145 (1994).

Rules for developing basis sets for the accurate computation of hyperpolarizabilities. Application to
He, H,, Be, Ne, F and HF.
M. G. Papadopoulos and J. Waite an A. D. Buckingham, J. Chem. Phys., 102, 371 (1995).

The static electronic and vibrational polarizabilities and hyperpolarizabilities of Li,.
M. G. Papadopoulos, A. Willetts and N. C. Handy, Mol. Phys., 85, 1193 (1995).

The static polarizabilities and hyperpolarizabilities of LiH: Electronic and vibrational contributions.
M. G. Papadopoulos, A. Willetts and N. C. Handy, Mo/. Phys.,88, 1063 (1996).

Organolithium and organosodium compounds. The second hyperpolarizabilities of CgHslLi, and
CgHgNaz.

M. G. Papadopoulos, S. G. Raptis and I. N. Demetropoulos, Mol. Phys.,

92, 547 (1997).

Some organic and organometallic molecules with remarkably large second hyperpolarizabilities.
M. G. Papadopoulos, S. G. Raptis, I. N. Demetropoulos and S. M. Nasiou, 7Aeor. Chem. Acc., 99,
124 (1998).



54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

The electronic, vibrational and rotational contributions to the dipole moment, polarizability, and first
and second hyperpolarizabilities of the BH molecule.

V. E. Ingamells, M. G. Papadopoulos, N. C. Handy and A. Willetts, J. Chem. Phys.,109, 1845
(1998).

Interaction effects on electric susceptibilities: A model study of polarizabilities of the Be atom
embedded in He clusters.
M. G. Papadopoulos and A. 1. Sadlej, Chem. Phys. Letters, 288, 377 (1988)

On the ground state of NiH..
M.Barysz and M. G. Papadopoulos, J. Chem. Phys., 109, 3699 (1998).

Calculation of macroscpic first, second and third-order optical susceptibilities of the urea crystal.
H. Reis, M. G. Papadopoulos and R. W. Munn, J. Chem. Phys., 109, 6828 (1998).

Calculation of macroscopic first and third-order optical susceptibilities for the benzene crystal.
H. Reis, S. Raptis, M. G. Papadopoulos, R. H. C. Janssen, D. N. Theodorou and R. W. Munn, Theor.
Chem. Acc.,99, 384 (1998).

The static and frequency dependent polarizabilities and hyperpolarizabilities of H,S,.
S. G. Raptis, S. M. Nasiou, I. N. Demetropoulos and M. G. Papadopoulos, J. Comp. Chem., 19,
1698 (1998).

Computer simulation of the linear and nonlinear optical properties of liquid benzene: Its local fields,
refractive index and and nonlinear susceptibility.

R. H. C. Janssen, J. M. Bomont, D. N. Theodorou, S. Raptis and M. G. Papadopoulos, J. Chem.
Phys., 110, 6463 (1999).

The polarizability and the second hyperpolarizability of the tetrakis (phenylethenyl) ethene and
several of its derivatives.

M. Theologitis, G. C. Screttas, S. G. Raptis and M. G. Papadopoulos,

Int. J. Quant. Chem., 72, 177 (1999).

Nonlinear optical properties of a B4 cluster.
H. Reis and M. G. Papadopoulos, J. Comp. Chem., 20, 679 (1999).

JuvOUAoNOC XProNG NUPNVIKOU JayvnTIKoU GUVTOVIOROU Kal UNOAOYIOTIKAG XNHEIAQG 0To oxXedIaopo
NENTIOOMIUNTIKOV aVTAyWVIOTWV TOU UNodoXEA TNC ayyeiotTaoivng II, Hiag veag UNnooxOPEVNG
YEVEAG QVTIUNEPTACIKWV PAPHAKWV.

A. KohokoUpnc, ©. MaupopoUaoTakoc, M. ZepBou, PoupehiwTn, I. MaTtooUkag, M. ManadonouAoc,
Kal 2. Pantng, @apuakeutikrj, 11, 125 (1999).

Vibrational effects on the polarizability and second hyperpolarizability of ethylene.
V. E. Ingamells, M. G. Papadopoulos and S. G. Raptis, Chem.Phys. Letters, 307, 484 (1999).

The correlation, relativistic, and vibrational contributions to the dipole The moments, polarizabilities,
and first and second hyperpolarizabilities of ZnS, CdS, and HgsS.
M. G. Papadopoulos, S. G. Raptis and A. J. Sadlej, J. Chem. Phys., 111, 7904 (1999).

Molecular simulation of static hyper-Rayleigh scattering: A calculation of the dipolarization ratio and
the local, fields for liquid nitrobenzene.

R. H. C. Janssen and D. N. Theodorou, S. Raptis and M. G. Papadopoulos, J. Chem. Phys., 111,
9711 (1999).

DFT calculations of static dipole polarizabilities and hyperpolarizabilities for the boronclusters B,
(n=3-8,10).
H.Reis, M. G. Papadopoulos and I. Bustani, Int. J. Quant. Chem., 78, 131 (2000).



68.

69.

70.

71.

72,

73.

74.

75.

76.

77.

78.

79.

80.

81.

Vibrational corrections to properties at arbitrary reference geometry.
V. E. Ingamells, M. G. Papadopoulos and A. J. Sadlej, J. Chem. Phys., 112, 1645 (2000).

Distributed first and second hyperpolarizabilities: An improved calculation of nonlinear optical
susceptibilities of molecular crystals. )

H. Reis, M. G. Papadopoulos, C. Hattig, J. C. Angyan and R. W. Munn, J. Chem. Phys., 112, 6161
(2000).

Vibrational corrections to static electric properties of diatomics by Numerov-Cooley integration.
V.E. Ingamells, M. G. Papadopoulos and A. J. Sadlej, Chem. Phys. Letters, 316, 541 (2000).

Polarizabilities of azabenzenes.
P. Calaminici, K. Jug, A. M. Koster, V. E. Ingamells and M. G. Papadopoulos, J. Chem. Phys., 112,
6301 (2000).

Hexalithiobenzene: A molecule with exceptionally high second hyperpolarizability.
S. G. Raptis, M. G. Papadopoulos and A. J. Sadlej, Phys. Chem. Chem. Phys., 2, 3393 (2000).

Vibrational corrections to linear and nonlinear electric properties of polyatomic molecules at
arbitrary reference geometry.
V. E. Ingamells, M. G. Papadopoulos and A. J. Sadlej, Chem. Phys., 260, 1 (2000).

Calculation of macroscopic linear and nonlinear optical susceptibilities for the naphthalene,
anthracene and meta-nitroaniline crystals.

H. Reis, M. G. Papadopoulos, P. Calaminici, K. Jug and A. M. Késter, Chem. Phys., 261, 359
(2000).

Vibrational corrections to electric properties of relativistic molecules: The coinage metal hydrides.
A.Avramopoulos, V. E. Ingamells, M. G. Papadopoulos and A. J. Sadlej, J. Chem. Phys., 114, 198
(2001).

Vibrational effects on electric properties of cyclopropenone and cyclopropenethione.
U. Eckart, V. E. Ingamells, M. G. Papadopoulos and A. J. Sadlej, J. Chem. Phys., 114, 735 (2001).

Calculation of refractive indices and third-harmonic generation susceptibilities of liquid benzene and
water: Comparison of continuum and discrete local-field theories.
H. Reis, M. G. Papadopoulos and D. N. Theodorou, J. Chem. Phys., 114, 876 (2001).

Electrostatic calculation of linear and non-linear optical properties of ice IH, II, IX and VIII.
H. Reis, S. G. Raptis and M. G. Papadopoulos, Chem. Phys., 263, 301 (2001).

Comparison of the non-linear optical properties of a dimethylaminostilbene derivative containing a
molybdenum mononitrosyl redox center and of p,p’-dimethylaminonitrostilbene, calculated by ab-
initio methods.

H. Reis, S. G. raptis and M. G. Papadopoulos, Phys. Chem. Chem. Phys., 3, 3901 (2001).

Synthesis of N-urethane-protected y-amino-functionalized butenoates and tautomeric studies by
means of NMR, X-ray crystallography and ab initio calculations.

A.Detsi, E. Gavrielatos, M.-A. Edam, O. Igglessi-Markopoulou, J. Markopoulos, M. Theologitis, H.
Reis and M. Papadopoulos, £ur. J. Org. Chem., 4337 (2001).

Trends in the electronic and vibrational contributions to the dipole moment, polarizabilities, first and
second hyperpolarizabilities of the hydrides of Li, Na and K.
A. Avramopoulos and M. G. Papadopoulos, Mol. Phys., 100, 821 (2002).



82. Local electric fields and distributed response: Electric susceptibility calculations for molecular
materials.
R. W. Munn, M. G. Papadopoulos and H. Reis, Polish, J. Chem., 76, 155 (2002). Invited article.

83. Relativistic effects on interaction-induced electric properties of weakly interacting systems: The
HF...AuH dimer.
A. Avramopoulos, M. G. Papadopoulos and A. J. Sadlej, J. Chem. Phys., 117, 10026 (2002).

84. Strong interactions through the X...Au-X bridge: the Au bond?
A. Avramopoulos, M. G. Papadopopulos and A. J. Sadlej, Chem. Phys. Letters, 370, 765 (2003).

85. Electronic spectrum of the confined auride ion.
D. Kedziera, A. Avramopoulos, M. G. Papadopoulos and A. J. Sadlej, Phys. Chem. Chem. Phys., 5,
1096 (2003).

86. Calculation of the first hyperpolarizabilities of the neutral and the cationic form of the donor-

acceptor molecule containing octamethylferrocene.
H. Reis and M. G. Papadopoulos, Phys. Chem. Chem. Phys., 5, 1190 (2003).

87. Electronic and vibrational polarizabilities and hyperpolarizabilities of azoles: A comparative study of
the structure-polarization relationship.
K. Jug, S. Chiodo, P. Calaminici, A. Avramopoulos and M. G. Papadopoulos, J. Phys. Chem. A, 107,
4172 (2003).

88. Off-diagonal second-order polarizability of N,N’-dimethyl-1,3-diamino-4,6-dinitrobenzene.
R. Wortmann, S. Lebus-Henn, H. Reis and M. G. Papadopoulos, J. Mol. Struct. (THEOCHEM), 633,
217 (2003). Invited article to honor D. M. Bishop.

89. Calculation of the microscopic and macroscopic linear and nonlinear optical properties of
acetonitrile. I. Accurate molecular properties in the gas phase and susceptibilities of the liquid
in Onsager’s reaction field model.

H. Reis, M. G. Papadopoulos and A. Avramopoulos, J. Phys. Chem., A, 107, 3907 (2003).

90. Molecular dynamics simulations of electric field poled nonlinear optical chromophores incorporated
in a polymer matrix.
M. Makowska-Janusik, H. Reis, M. G. Papadopoulos, I. G. Economou and N. Zacharopoulos, J.
Phys. Chem. B, 108, 588 (2004).

91. The dipole moment, polarizabilities, and first hyperpolarizabilities of HArF. Computational and
comparative study.
A. Avramopoulos, H. Reis, J. Li and M. G. Papadopoulos, J. Am. Chem. Soc., 126, 6179 (2004).

92. Nonlinear optical susceptibilities of poled guest-host systems: A computational Approach.
H. Reis, M. Makowska-Janusika and M. G. Papadopoulos, J. Phys. Chem. B, 108, 8931 (2004).

BOOKS

1. Edited by M. G. Papadopoulos.
Title: Nonlinear optical responses of molecules, solids and liquids: Methods and
applications.Research Signpost, Trivandrum, India (2003).

2. Provisional title: “Nonlinear optical properties of matter: From molecules to condensed phases”.
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this year. It involves 21 articles written by some of the top experts (experimentalists and
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3. Naoiou, I'. N. AnunTponoulog, M. I. Manadonouhog kai . PAnTng,
16° MaveAArvio Zuvedpio Xnueiag (1995).

The static polarizabilities and hyperpolarizabilities of LiH: Electronic and vibrational contributions.
M. G. Papadopoulos, A. Willetts, N. C. Handy and A. E. Underhill, International Conference: ”
Molecular Quantum Mechanics: Methods and Applications”, Cambridge (1995).

The vibrational contributions to polarizabilities and hyperpolarizabilities.
V. E. Ingamels and M. G. Papadopoulos, International Conference: ”Optical Electric and Magnetic
Properties of Molecules”, Cambridge (1997).

Lithium substitution as a factor for the enhancement of the non-linear optical properties of
conjugated organic compounds.

M. G. Papadopoulos, G. C. Screttas, S. G. Raptis, and M. E. Theologitis, "Organic and Photonic
Materials and Devices”, SPIE Photonics West ‘99, 23-29 January 1999, San Jose CA, USA.

The polarizabilities and hyperpolarizabilities of lithiated derivatives. M. G. Papadopoulos, S. G.
Raptis and V. E. Ingamells, “ 5" World Congress of Theoretically Oriented Organic Chemists,
WATOC 99, London 1999.

.The relativistic, correlation and vibrational contributions to non-linear optical properties of ZnS,
CdS and HgS, S. G. Raptis and A. J. Sadlej, 5" World Congress of Theoretically Oriented Organic
Chemists, WATOC 99’, London 1999.

Computational methods for the prediction of vibrational contributions to non-linear optical
properties.

V. E. Ingamells and M. G. Papadopoulos, "5% World Congress of Theoretically Oriented Organic
Chemists, WATOC 99" London 1999.

Macroscopic optical first to third order susceptibilities of molecular crystals, calculated from
molecular ab-initio (hyper)polarizabilities.

H. Reis, M. G. Papadopoulos and R. W. Munn,” 5 World Congress of Theoretically Oriented
Organic Chemists, WATOC 99', London 1999.

Molecular structure of magnesium-urea complexes.

S. Raptis, J. Anastosopoulou, M. Papadopoulos and T. Theophanides, "XXVIIeme Collogue Francais
sur le magnesium 27 Novembre 1999°, "Pharmacological properties and indications of magnesium’,
Chatenay-Malabry, 1999.

Computation of the non-linear optical properties of molecules, liquids and solids.

M. G. Papadopoulos, H. Reis, D. N. Theodorou and S. G. Raptis, in “Atoms, Molecules and
Quantum Dots in laser Fields: Fundamental Processes”, edited by N. Bloembergen, N. Rahman and
A. Rizzo, Pisa, 12-16 June 2000.

AOVNTIKEG KAl OXETIKIOTIKEG O10pOWaEIC aTn SINOAIKN ponr, NOAwCIPOTNTA

Kal TNV NpwTn unepnoAwaipoTnTa Twv UdPIdiwv Tou Cu, Ag kai Au.

A. ABpaponoulog, V. E. Ingamells, M. T. ManadonouAog kai A. J. Sadlej,

180 MaveAArvio Zuvedpio Xnueiac, 10-13 MapTiou 2001, EkBeaiakd Kévrpo Opyaviopou Aigéva
Meipaid.



12.

13.

14.

15.

16.
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Conformation dependence of the excitation spectrum and electro-optical properties of 3-
aminoacroleine.

M. Jablonski, A. Avramopoulos, M. G. Papadopoulos and A. J. Sadlej, First European Symposium on
Theoretical Chemistry, 28-30 October 2002, Zwettl, Austria.

>UvBean VEWV VEUPOOTEPOEIDWV AywVICT®V 0ToUG GABAA Unodoxeic.

N. AuhwviTng, X. ZoUAn, E. Aékka, ©. KahoyeponoUAou, A. TaoTivng, A. Makpuyiavvng, H. Reis kai
M. I'. Nanadonoulog, 19° MaveAAnvio Zuvedpio Xnueiac, MavemoTtnuio KpAtng, 6-10 NoguBpiou
2002.

The polarizabilities and hyperpolarizabilities of HArF, M. G. Papadopoulos, A. Avramopoulos and H.
Reis, Molecular Quantum Mechanics:The No Nonsense Path to Progress, An International Conference
in Honour of Nicholas Handy, July 24-29, 2004, St John’s College, Cambridge University, England.

On the vibrational polarizabilities and hyperpolarizabilities. Analysis of some specific examples:
Pyrrole and HArF.

M. G. Papadopoulos, A. Avramopoulos and H. Reis, ICCMSE 2004, 19-23 November 2004, Athens.
Invited Speaker.

A comparative study of the polarizability and hyperpolarizabilities of some Zn clusters.
M. G. Papadopoulos, H. Reis, A. Avramopoulos, S. Erkoc and L. Amirouche.
COST Meeting in Edinburgh, 5-8/5, 2005.

MINI-SYMPOSIUM

MGP and Professor B. Kirtman currenly organize a mini-symposium on the vibrational contributions to the
linear and non-linear optical properties. This will be part of the International Conference of Computational
Methods in Sciences and Engineering 2005 (ICCMSE 2005), which will take place at the Hotel Poseidon
Resort, Loutraki, Korinthos, Greece, 21-26 October 2005. Eleven researchers have already accepted to
present contributions in this mini-symposium.
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