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 theoretician of outstanding reputation in the field of quantum theory of atomic spectra. After graduating from the University in 1951, Gaida became a post-graduate student 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 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 seventies 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 Institute for Applied Problems of Mechanics and Mathematics, where he organized a research team in relativistic mechanics. The team includes Yuriy Kluchkovsky, Volodymyr 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 Mathematical Society. He was Head of the Physical Committee of the Shevchenko Scientific Society and the chief editor of the Physical Collection of Shevchenko Scientific Society. 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 theory 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 direction 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 beyond 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 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-Bäcklund 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 predictive relativistic mechanics and the Hamiltonian formalism. It was demonstrated that the nonlocal Lagrangians corresponding to manifestly Poincaré-invariant action 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 Nöther 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 singletime 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 methodology 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 chronological order^1.

1. Gaȷda R. P. Do teoriÝ obminu energi‚ miı postupal~nim i kolivnim ruhom molekul // Naukovi zapiski L~v˛vs~kogo un-tu. T. 33: Fiziqniȷ zbirnik, 1954, vip. 1/6, s. 54–58.

2. Gaȷda R. P. Pro radiaciȷne rozsifflnnffl pi-mezoniv na nuklonah // Dopovidi i povidomlennffl LDU im. I. Franka, 1955, vip. 5, q. 2, s. 84–85.

3. Gaȷda R. P. Viprominvannffl fotoniv pri zitknenni skalfflrnih qastinok // Dopovidi i povidomlennffl LDU im. I. Franka, 1957, vip. 7, q. 3, s. 232–234.

1More extensive bibliography is published by the Institute for Condensed Matter Physics: Roman Ţaȷda (1928–1998). B˛ob˛bl˛ograf˛qniȷ pokaıqik. — L~v˛v, 1998.

4. Gaȷda R. P. Do pitannffl pro hvil~ovu funkc˛ qastinki sp˛nu nul~ // Dopovidi i povidomlennffl LDU im. I. Franka, 1957, vip. 7, q. 3, s. 234–237.

5. Gaȷda R. P. Radiac˛ȷni vtrati energiÝ pi-mezoniv pri zitknennfflh z nuklonami // Fiziqniȷ zbirnik L~v˛vs~kogo un-tu, 1959, vip. 2(7), s. 52–56.

6. Gaȷda R. P., Dzb I. P. Renormalizaciffl skalfflrnoÝ elektrodinamiki // Fiziqniȷ zbirnik L~v˛vs~kogo un-tu, 1959, vip. 2(7), s. 71–79.

7. Gaȷda R. P. Viprominvannffl fotoniv pri zitknennfflh skalfflrnih qastinok z elektronami // Visnik L~v˛vs~kogo un-tu. Ser. fiz., 1962, vip. 1(8), s. 83–87.

8. Gaȷda R. P. Atomna fizika. Pidruqnik. L~v˛v: Vid-vo L~vivs~kogo un-tu, 1965.

— 356 s.

9. Gaȷda R. P. Vidatniȷ ukraÝns~kiȷ f˛zik ¨van Pulȷ // V˛snik L~v˛vs~kogo un-tu. Ser. f˛z., 1969, vip. 5(13), c. 82–88.

10. Gaȷda R. P. FunkciÝ eksperimentu u stanovlenni fiziqnih teoriȷ // Filosofs~ka dumka, 1970, } 3, s. 68–77.

11. Gaȷda R. P. Vstup do teoretiqnoÝ fiziki. Uqboviȷ posibnik. L~v˛v: Vid-vo L~vivs~kogo un-tu, 1970. — 72 s.

12. Gaȷda R. P. Pro invariantnist~ rivnffln~ ruhu klasiqnoÝ mehaniki vidnosno masxtabnih peretvoren~ // Visnik L~vivs~kogo un-tu. Ser. fiz., 1972, vip. 7(15), s. 3–8.

13. Gaȷda R. P., Klqkovs~kiȷ “. B. Do pitannffl pro pobudovu relffltiv˛sts~koÝ mehan˛ki sistemi vza‚mod˛qih qastinok // Visnik L~vivs~kogo un-tu. Ser. fiz., 1972, vip. 7(15), s. 9–13.

14. Gaȷda R. P. Lorenc-invariantnist~ i nerelffltivists~ki gamil~toniani // Visnik L~vivs~kogo un-tu. Ser. fiz., 1973, vip. 8, s. 3–6.

15. Gaȷda R. P. Pro zv’fflzok miı odnoqasnostfflmi u dvoh lorencovih sistemah vidliku // Visnik L~vivs~kogo un-tu. Ser. fiz., 1973, vip. 8, s. 6–10.

16. Gaȷda R. P., Gaȷdak V. P. Magnitnye vzaimodeȷstviffl v klassiqeskoȷ mehanike sistemy zarfflıennyh qastic s sobstvennymi magnitnymi momentami // Izvestiffl vuzov. Fizika, 1973, } 11, c. 73–76. — In English: Magnetic interactions in a classical system of charged particles with intrinsic magnetic moments // Sov. Phys. J., 1973, vol. 16 (11), p. 1539–1541.

17. Gaȷda R. P. Nabliıena lorenc-˛nvar˛antn˛st~ ˛ kvaz˛relffltiv˛sts~k˛ gam˛l~- ton˛ani. I. Klasiqna mehan˛ka // Ukr. f˛z. ıurn., 1974, t. 19, } 9, s. 1517–1524.

18. Gaȷda R. P. Nabliıena lorenc-˛nvar˛antn˛st~ ˛ kvaz˛relffltiv˛sts~k˛ gam˛l~- ton˛ani. II. Kvantova mehan˛ka bezsp˛novyh qastiok // Ukr. f˛z. ıurn., 1974, t. 19, } 9, c. 1525–1531.

19. Gaȷda R. P. Trehmernaffl lagranıeva formulirovka relffltivistskoȷ problemy dvuh tel v klassiqeskoȷ mehanike // Acta Phys. Pol. B, 1974, vol. 5, No 5, p. 613–629.

20. Gaȷda R. P. Pro nerelffltivists~ku granic predstavlen~ grupi Lorenca u kvantoviȷ mehanici // Visnik L~vivs~kogo un-tu. Ser. fiz., 1974, vip. 9., c. 3–7.

21. Gaȷda R. P. Transformaciȷni vlastivosti hvil~ovoÝ funkciÝ vidnosno nabliıenih peretvoren~ Lorenca // Visnik L~vivs~kogo un-tu. Ser. fiz., 1974, vip. 9, c. 8–12.

22. Gaȷda R. P. Pro umovu ˛nvar˛antnost˛ sv˛tovoÝ l˛n˛Ý u relffltivists~kiȷ mehan˛c˛ sistemi qastinok // Visnik L~vivs~kogo un-tu. Ser. fiz., 1975, vip. 10, s. 3–4.

23. Gaȷda R. P., Kalinfflk B. M. Relffltivists~ki popravki do amplitudi rozsifflnnffl qastinki na silovomu centri // Visnik L~vivs~kogo un-tu. Ser. fiz., 1975, vip. 10, c. 5–8.

24. Gaȷda R. P. O pribliıennoȷ lorenc-invariantnosti uravneniȷ Gamil~tona– kobi // Izvestiffl vuzov. Fizika, 1975, } 12, c. 23–28. — In English: The approximate Lorentz invariance of the Hamilton–Jacobi equation // Sov. Phys. J., 1975, vol. 18, No 12, p. 1658–1662.

25. Gaȷda R. P., Klqkovs~kiȷ “. B. Pro relffltivists~ku vza‚modi qastinki z zovn˛xn˛m polem // Visnik L~vivs~kogo un-tu. Cer. fiz., 1976, vip. 11, s. 6–10.

26. Gaȷda R. P., Klqkovs~kiȷ “. B. Do pitannffl pro zv’fflzok miı energi‚ vza‚mod˛Ý ˛ maso // Visnik L~vivs~kogo un-tu. Ser. fiz., 1976, vip. 11, s. 11–14.

27. Gaȷda R. P., Kalinfflk B. M. Metodiqeskie materialy i upraıneniffl po teoretiqeskoȷ mehanike. L~vov: L~vovskiȷ universitet, 1976. — 32 c.

28. Gaȷda R. P., Klqkovs~kiȷ “. B. Transformac˛ȷn˛ vlastivost˛ ˛ntegral˛v ruhu klasiqnoÝ kvaz˛relffltiv˛sts~koÝ sistemi dvoh qastinok // Ukr. f˛z. ıurn., 1977, t. 22, } 4, c. 609–616.

29. Klqkovs~kiȷ “. B., Gaȷda R. P. Lagranıove formulvannffl relffltiv˛sts~- koÝ problemi N t˛l u klasiqn˛ȷ teor˛Ý mitt‚voÝ dalekod˛Ý // Ukr. f˛z. ıurn., 1977, t. 22, } 4, c. 617–625.

30. Gaȷda R. P., Klqkovskiȷ “. B., Tretfflk V. I. Lagranıeva klassiqeskaffl relffltivistskaffl mehanika sistemy prfflmo vzaimodeȷstvuwih qastic. I // Teor. mat. fiz., 1980, t. 44, } 2, s. 194–208. — In English: Lagrangian classical relativistic mechanics of a system of directly interacting particles. I // Theor. Math. Phys., 1980, vol. 44, No 2, p. 687–697.

31. Gaȷda R. P., Klqkovskiȷ “. B., Tretfflk V. I. Lagranıeva klassiqeskaffl relffltivistskaffl mehanika sistemy prfflmo vzaimodeȷstvuwih qastic. II // Teor. mat. fiz., 1980, t. 45, } 2, s. 180-198. — In English: Lagrangian classical relativistic mechanics of a system of directly interacting particles. II // Theor. Math. Phys., 1980, vol. 45, No 2, p. 963–975.

32. Gaȷda R. P., Krohmal~skiȷ T. E. Pribliıenno relffltivistkie peremennye centra mass dlffl sistemy dvuh vzaimodeȷstvuwih qastic // Izvestiffl vuzov. Fizika, 1980, } 10, c. 49-53. — In English: Approximate relativistic variables of the center of mass for a system of two interacting particles // Sov. Phys. J., 1980, vol. 23, No 10, p. 877–881.

33. Gaida R. P., Tretyak V. I. Single-time form of the Fokker-type relativistic dynamics.

I // Acta Phys. Pol. B, 1980, vol. 11, No 7, p. 502–522.

34. Tretyak V. I., Gaida R. P. Symmetries and conservation laws in the single-time Lagrangian form of the Fokker-type relativistic dynamics. II // Acta Phys. Pol. B, 1980, vol. 11, No 7, p. 523–536.

35. Gaȷda R. P. Pro netoqkov˛ peretvorennffl v anal˛tiqn˛ȷ mehan˛c˛ // Dopov˛d˛ AN URSR. Cer. A, 1982, } 1, c. 32–35.

36. Gaȷda R. P. Kvazirelffltivistskie sistemy vzaimodeȷstvuwih qastic // Fiz. zlementarnyh qastic i atomnogo ffldra, 1982, t. 13, vyp. 2, s. 427–493. — In English: Quasirelativistic systems of interacting particles // Sov. J. Part. Nucl., 1982, vol. 13, p. 179.

37. Gaȷda R. P., Klqkovs~kiȷ “. B., Tretfflk V. ¨. Formi relffltiv˛sts~koÝ dinam˛ki u lagranıevomu opis˛ sistemi qastinok // Dopov˛d˛ AN URSR. Ser. A, 1982, } 5, c. 6–9.

38. Gaida R. P. Three-dimensional Lagrangian formulation of the classical relativistic direct particle interaction theory // Problemy fiziki vysokih znergiȷ i kvantovoȷ teorii polffl: V Meıdunar. seminar, Protvino, 1982. T. 1, c. 304–315.

39. Gaȷda R. P. O relffltivistskih popravkah k klassiqeskoȷ teorii dipol~nogo izluqeniffl // Ukr. fiz. ıurn., 1982, t. 27, } 12, c. 1810–1812.

40. Gaȷda R. P., Klqkovskiȷ “. B., Tretfflk V. I. Formy relffltivistskoȷ dinamiki v klassiqeskom lagranıevom opisanii sistemy qastic // Teor. mat. fiz., 1983, t. 35, } 1, c. 88–105. — In English: Forms of relativistic dynamics in the classical Lagrangian description of a system of particles // Theor. Math. Phys., 1983, vol. 55, No 1, p. 372–384.

41. Gaȷda R. P., Klqkovskiȷ “. B., Tretfflk V. I. O sloıenii vzaimodeȷstviȷ v kvazirelffltivistskoȷ mehanike sistemy qastic // Trudy VI Meıdunarodnogo seminara po problemam fiziki vysokih znergiȷ i kvantovoȷ teorii polffl. Protvino, il~ 1983. T. I, c. 164–178.

42. Gaȷda R. P., Duvirfflk A. A., Klqkovskiȷ “. B. Mgnovennaffl forma relffltivistskih uravneniȷ dviıeniffl v odnoȷ modeli formalizma singulfflrnyh lagranıianov // Trudy VI Meıdunarodnogo seminara po problemam fiziki vysokih znergiȷ i kvantovoȷ teorii polffl. Protvino, il~ 1983. T. I, c. 179–187.

43. Gaida R. P., Kluchkovsky Yu. B., Tretyak V. I. Relativistic Lagrangian mechanics and other approaches in the direct interaction theory // Proceedings of the VII Seminar on Problems of High Energy Physics and Quantum Field Theory. Protvino, July 1984. Vol. 1, p. 99–122.

44. Gaȷda R. P. O razdelenii vnutrennego dviıeniffl i dviıeniffl centra mass v kvazirelffltivistskoȷ zadaqe N tel // dernaffl fizika, 1984, t. 39, vyp. 2, s. 478–485.

45. Gaȷda R. P.,Klqkovskiȷ “. B., Tretfflk V. I. Prfflmye vzaimodeȷstviffl qastic vo vtorom kvazirelffltivistskom pribliıenii // Fizika mnogoqastiqnyh sistem, 1985, vyp. 7, s. 20–30.

46. Gaida R. P., Kluchkovsky Yu. B., Tretyak V. I. Three-dimensional Lagrangian approach to the classical relativistic dynamics of directly interacting particles // Constraint’s Theory and Relativistic Dynamics / G. Longhi and L. Lusanna, eds. Singapore: World Scientific Publ., 1987, p. 210–241.

47. Vloh O. G., Gaȷda R. P., Plfflcko R. M. Rentgen qi Pulȷ? Pro odnu b˛lu plfflmu v ˛stor˛Ý nauki // Nauka ˛ susp˛l~stvo, 1989, } 4, c. 18–25.

48. Gaȷda R. P., Klqkovskiȷ “. B., Tretfflk V. I. Relffltivistskaffl teoriffl prfflmyh vzaimodeȷstviȷ i gravitacionnaffl zadaqa dvuh tel vo vtorom postn~- tonovskom pribliıenii // Izvestiffl vuzov. Fizika, 1990, } 1, s. 48–52. In English: Relativistic theory of direct interactions and gravitational two-body problem in the second post-Newtonian approximation // Sov. Phys. J., 1990, vol. 33, No 1, p. 40–44.

49. Gaȷda R. P., Tretfflk V. I. Lagranıian dvuh zarfflıennyh gravitiruwih tel vo vtorom postn~tonovskom pribliıenii // Izvestiffl vuzov. Fizika, 1990, } 7, s. 31–36. In English: Lagrangian of two charged gravitating bodies in the second post-Newton approximation // Sov. Phys. J., 1990, vol. 33, No 7, p. 575–579.

50. Gaȷda R. P., Klqkovs~kiȷ “. B., Tretfflk V. ¨. Teoretiko-grupoviȷ p˛dh˛d do pobudovi relffltiv˛sts~koÝ lagranıevoÝ mehan˛ki sistemi qastinok // Ukr.

mat. ıurn., 1991, vol. 43, } 11, c. 1516–1520. — In English: Group-theoretic approach to the construction of relativistic Lagrangian mechanics of a system of particles // Ukrainian Math. J., 1991, vol. 43, No 11, p. 1408–1413.

51. Gaȷda R. P., Tretfflk V. ¨., remko “. G. Zm˛nn˛ centra mas u relffltiv˛sts~k˛ȷ lagranıev˛ȷ mehan˛c˛ sistemi qastinok // Ukr. f˛z. ıurn., 1991, t. 36, } 12, c. 1807–1818.

52. Vloh O. G., Gaȷda R. P., Plfflcko R. M. ¨van Pulȷ ta stanovlennffl rentgenolog˛Ý // Narisi z ˛stor˛Ý prirodoznavstva ˛ tehn˛ki, 1994, } 41, c. 63–75.

53. Gaȷda R. P., Tretfflk V. I., remko “. G. Peremennye centra mass v relffltivistskoȷ lagranıevoȷ dinamike sistemy qastic // Teor. mat. fiz., 1994, t. 101, } 3, c. 402–416. — In English: Center-of-mass variables in the relativistic Lagrangian dynamics of a system of particles // Theor. Math. Phys., 1994, vol. 101, No 3., p. 1433–1453.

54. Gaida R. P., Tretyak V. I., Yaremko Y. G. Lagrangian and Hamiltonian center-of-mass variables in the relativistic two-body problem // Proc. Workshops on Soft Physics “Hadrons–94”. Uzhgorod (Ukraine), September 7–11, 1994. — Kiev, 1994, p. 343– 352.

55. Gaida R. P. Non-point transformations in classical mechanics. — L~v˛v, 1994. — 24 s. — (Preprint / NAN UkraÝni. ¨n-t f˛ziki kondensovanih sistem; ICMP-94-5E).

56. Gaȷda R. ¨van Pulȷ (1845–1918). F˛ziqn˛ dosl˛dıennffl // Ukr. f˛z. ıurn., 1995, t. 40, } 1-2, c. 5–12. — Peredruk u vidann˛: ¨. Pulȷ. Zb˛rnik prac~. — K.: Rada, 1996, c. 24–36.

57. Gaȷda R. ˝dn˛st~ nauki, tehn˛ki ta osv˛ti. Do 150-r˛qqffl z dnffl narodıennffl ¨vana Pulffl // Ukr. osv˛tn˛ȷ ıurn., 1995, t. 1, c. 39–54.

58. Gaida R. Er lebte und arbeitete für die Wissenschaft, der Fortschritt und die Ukraine // UBSV Vereinsjournal, 1995, No 29, S. 112–115. — Ukr. movo: V˛n ıiv ˛ pracvav dlffl nauki, progresu ȷ UkraÝni // V˛st˛ SUFA, 1995, No 29, c. 118–121.

59. Gaida R. P., Tretyak V. I. Symmetries of the Fokker-type relativistic mechanics in various forms of dynamics // J. Nonlin. Math. Phys., 1996, vol. 3, No 3, p. 357–371.

60. Mayba I., Gaida R., Kyle R. A., Shampo M. A. Ukrainian physicist contributes to the discovery of X-rays // Mayo Clinic Proceedings, 1997, No 72, p. 658–660.

61. Ţaȷda R. F˛zika ˛ f˛losof˛ffl: qi potr˛bn˛ voni odna odn˛ȷ? // ”urn. f˛z. dosl˛dıen~, 1997, t. 1, q. 4, c. 477-489.

62. Ţaȷda R. ¨van Pulȷ ta stanovlennffl nauki pro X-promen˛. — L~v˛v, 1997, 62 s.

(Preprint / NAN UkraÝni. ¨n-t f˛ziki kondensovanih sistem; ICMP-97-17U). 63. Ţaȷda R., Plfflcko R. ¨van Pulȷ. ”itt‚pisno-b˛bl˛ograf˛qniȷ naris. (Viznaqn˛ d˛fflq˛ NTX, No 7). — L~v˛v: V-vo NTX, 1998. — 284 s.

424