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4. Research Experience

a) Dynamics of Molecules in Intense Laser Fields (1987-1999)
(Nonlinear, multiphoton, nonperturbative effects and Quantum Control)

i) Laser control of chemical reactions: proposal of using chirped pulses to the bond
selective _control of vibrational excitation and dissociation, Refs. 11, 14, 16, 26, work
reviewed in Nature, 360, 103 (1992). Laser control of isomerization of triatomic
molecules using two infrared lasers, Ref. 19.
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iii)

i)

iii)

Competition dissociation-ionization in diatomics in intense laser fields (Coulomb ex-
plosions), Refs.15, 20, 22 ,29. Coulomb explosion imaging of molecular wave functions
using ultrashort laser pulses - a new method for measurement of the quantum state,
Refs. 31 and 39. Laser phase directional control of photo-ionization and dissociation
using two-color laser fields, Refs. 35 and 37 (coherent control).

Algorithmic aspects: introduction of a new numerical method for solving the time-
dependent Schrodinger equation using the Bessel-Fourier basis, Ref. 15 and a wave
function splitting method allowing to recover the lost electron flux in absorbing poten-
tials ,Refs. 25, 29.

Nonlinear Optics and Computational Electromagnetics

Propagation of intense laser pulses in gases - numerical solutions of Maxwell-Schrodinger
equation. Resonant laser pulses propagation in N-level systems. Generation of solitons,
Refs. 8,9, 12.

Generation of high frequency harmonics by atoms and molecules, Refs. 13, 17 and
18.

Numerical solutions of nonlinear Maxwell equations for the design of nonlinear waveg-
uides based on quantum well structures in GaAs (research project at National Research
Council, Ottawa), 1986-87.

Numerical solutions of Maxwell equations using the Galerkin method for studying scat-
tering of radar waves by objects with complex geometry (consulting for the Rockwell
Science Center): numerical and analytic treatment of singularities in Green functions.

Relativistic Dynamics of N-particles

Action-at-a-distance theory in relativistic N-particles dynamics (Intermediate theory
between non-relativistic dynamics and quantum field theory), 1976-1985.

Quantum, relativistic theory of scattering of high energy particles on bound states
(nuclei,atoms), evaluation of relativistic corrections to the standard models (Ph.D.
Thesis), 1972-76.
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