In Memory of Roman Gaida (1928—-1998)

This volume of CMP was prepared in honour of Professor Roman Gaida on
the occasion of his 70th birthday. Unfortunately, he died in Lviv on June 24, 1998.
We are all saddened by his passing. It is a deep loss for the worldwide physics
community.

Professor Gaida was a distinguished and prolific physicist who wrote about
150 papers. His best-known and most significant work was in the field of the
relativistic theory of interacting particle systems. He is also well known for his
brilliant research into the history of Ukrainian physics.

Roman Gaida was born on October 9, 1928, in the village of Pidmykhaylya in
Halychyna (now Ivano-Frankivsk region). In 1946 Gaida entered the Department
of Mechanics and Mathematics of Ivan Franko Lviv State University. He wrote his
diploma work under the guidance of Prof. Vasyl Milianchuk (1905-1958), a theo-
retician of outstanding reputation in the field of quantum theory of atomic spectra.
After graduating from the University in 1951, Gaida became a post-graduate stu-
dent of Milianchuk.

In 1954 Gaida defended his candidate degree (Ph.D.) dissertation in the sphere
of quantum field theory. He worked at Lviv University first as an assistant professor
(1955-1973), then as Head of the Department of Theoretical Physics. There Gaida
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wrote his excellent textbook Atomic Physics (1965, in Ukrainian), distinguished
by very clear and readable presentation of the subject. His brief lecture notes An
Introduction to Theoretical Physics (1970) contain many interesting ideas about
physical and mathematical foundations of classical mechanics. In the early seven-
ties he organized a permanent seminar on the problems of relativistic mechanics,
which functions till now. This seminar played a decisive role in the formation of
Lviv school on relativistic physics founded by Gaida.

In 1978 Gaida left his job at the University and began to work at the Insti-
tute for Applied Problems of Mechanics and Mathematics, where he organized a
research team in relativistic mechanics. The team includes Yuriy Kluchkovsky, Vo-
lodymyr Tretyak, Askold Duviryak, Yuriy Yaremko, Petro Navrotsky, Volodymyr
Shpytko.

Gaida obtained the highest degree of doctorate in 1985 at the Institute of
Physics (Minsk) for his research into the relativistic direct interaction theory and
gravitation. In the years 1986-1991 he was Head of the Department of Physics at
Lviv Zooveterinary Institute. In 1991 Gaida made what turned out to be his final
career move, to the Institute for Condensed Matter Physics. He remained in this
Institute until his untimely death in June 1998.

Professor R. Gaida was a full member of the Shevchenko Scientific Society, as
well as a member of the Ukrainian Physical Society and the American Mathemat-
ical Society. He was Head of the Physical Committee of the Shevchenko Scientific
Society and the chief editor of the Physical Collection of Shevchenko Scientific So-
ciety. Professor Gaida was also a member of editorial boards of Ukrainian Physical
Journal, Condensed Matter Physics, and Svit fizyky (The World of Physics). In
1992 he was awarded Mykhaylo Hrushevskyy medal of the Shevchenko Scientific
Society. His name is included in the 11th edition of Marquis’ Who’s Who in the
World.

The early scientific interests of Gaida concerned the quantum-mechanical the-
ory of particle collisions and its applications to the description of inter-molecular
interactions. Then, he turned to theoretical investigations of interparticle collisions
within the framework of quantum field theory. During 1960s he carried out research
into scalar quantum electrodynamics and studied the interactions between scalar
particles and electrons.

At that time Gaida intensively looked for his own way in the description of
an interacting particle system at relativistic energies. The first step in this di-
rection was the development of the notion of the approximate Lorentz invariance
and its application to the construction of quasirelativistic (classical and quantum)
mechanics of particle systems. In striving for the expansion of his approach be-
yond the first post-Newtonian approximation, Gaida came to the formulation of
the three-dimensional Poincaré-invariant Lagrangian formalism in the relativistic
direct interaction theory.

His investigations carried out, partly in collaboration with Yu. Kluchkovsky and
V. Tretyak, clearly demonstrate the power and generality of this formalism which
provides the consideration of relativistic interacting particle systems in the frame of
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a united logical scheme. The relativistic Lagrangian formalism gives a single-time
three-dimensional description of particle systems based on the Poincaré-invariance
conditions which are formulated in terms of Lie-Backlund transformations. The
fundamental feature of this formalism is the dependence of the Lagrangian function
on a countable infinite set of variables: space coordinates of particles and all their
time-derivatives up to an infinite order.

It was shown that many-time Fokker-type action integrals can be transformed
into single-time actions with nonlocal Lagrangians depending on the three-dimensi-
onal coordinates of the particles and on the derivatives of the coordinates with
respect to the common evolution parameter. Such Lagrangians give a useful tool
for the analysis of various approximations, as well as for the transition to the pre-
dictive relativistic mechanics and the Hamiltonian formalism. It was demonstrated
that the nonlocal Lagrangians corresponding to manifestly Poincaré-invariant ac-
tion integrals satisfy the Poincaré-invariance conditions within the framework of
a three-dimensional Lagrangian description of interacting particle systems. The
conservation laws which follow from such an invariance were investigated via the
Nother theorem. Moreover, the nonlocal single-time Lagrangians which are found
on the basis of the Fokker-type action integrals represent a close form for a wide
class of solutions of the equations expressing the requirement of invariance of the
Lagrangian description of a particle system under the Poincaré group. The single-
time Lagrangian description of particle systems was extended to an arbitrary form
of relativistic dynamics defined geometrically by means of space-like foliations of
the Minkowski space.

The sphere of Gaida’s activity also included the problems of history and metho-
dology of physics. In the last years he deeply studied the life and scientific activity
of Ivan Puluj (1845-1918), an outstanding Ukrainian physicist, electroengineer,
translator of the Bible, publicist, and an active public personality. Gaida’s research
into this field results in dozens publications and is summarized in the monograph
Ivan Puluj prepared by him in collaboration with Roman Plyatsko and submitted
for publication in 1997 to the Publishing House of the Shevchenko Scientific Society
in Lviv.

The most important of Gaida’s published works are listed below in the chrono-
logical order!.

1. Ta#ima P. II. [To Teopii oOMiny eHEPri€i0 Mixk TOCTYTAJILHUAM i KOJIUBHUM PYXOM
mouekya // Haykosi sanucku JIsBiBcbkoro yu-ty. T. 33: @isuunnii 36ipauk, 1954,
Bum. 1/6, c. 54-58.

2. Taitma P. II. IIpo paniauiitee poscisams ni-me3oniB Ha HykiaoHax // Homosini i
noBigomiiensa JIY im. I. dpanka, 1955, Bum. 5, u. 2, c. 84-85.

3. Taitma P. II. BunpomirooBanus GOTOHIB npy 3iTKHEHHI CKAJAPHUX YACTUHOK //
Homozini i moBimomaernua JIIY im. I. ®parka, 1957, sun. 7, u. 3, c. 232-234.

!More extensive bibliography is published by the Institute for Condensed Matter Physics: Po-
man atina (1928-1998). Bio6i6riorpadiuamit nokaxunk. — JInsis, 1998.
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