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Summary of scientific research
After receiving his Ph.D. in Princeton in 1949 working with Wigner on ‘Boundary conditions for the
description of relativistic interactions’, his interest turned to a schematic theory of nuclear reactions
with the help of these boundary conditions and the possibility of a time dependent description of
the scattering and reaction process. Later he became interested in nuclear structure problems



based on the shell model, and in particular ways of simplifying the calculations through the
concept of transformation brackets for harmonic oscillator states. This concept became a basic
tool in nuclear shell and Hartree-Fock calculations. His interest in harmonic oscillator states led
him to try to understand their underlying group structure and thus to the irreducible representations
of the unitary groups and their applications, first in 2s-1d shell and later in collective models of the
nucleus. This continues to be an interest of his, though at that point through the symplectic Lie
algebras related to the microscopic understandings of the collective motions. Along the way he
became interested in the representation of canonical transformations in quantum mechanics,
particularly when those transformations were non-bijective as it happened in the case of action
and angle variables. This gave rise to many publications and was also an interest he continued
until his death. A line of research he initiated concerned the structure of matter in strong electric
and magnetic fields. He was also concerned with problems of relativistic quantum mechanics
through the introduction of a new concept he called sign spin.

Main publications
Books: Moshinsky, M., Tables of Transformation Brackets (with Brody, T.A.), Gordon and Breach,
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Phys. A. Math Gen., 34, p. 4217 (2001); Moshinsky, M., ‘Matrix representation of the Sturm-
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