HRON¨KA, B¨BL¨OŢRAF¨, PERSONAL¨Õ MEETINGS, BIBLIOGRAPHY, PERSONALIA

PROFESSOR IVAN VAKARCHUK: ON HIS 50TH BIRTHDAY

Professor Ivan Vakarchuk is a renowned Ukrainian physicist who has attained world-wide reputation among condensed matter physicists by his works concerned with the application of statistical mechanics to the study of quantum liquids, disordered systems and critical phenomena occurring there. His contribution to general theory and methodology of many-particle quantum systems includes a pioneering use of a set of now standard techniques that were developed by him in the late seventies and then generalized and adapted to new problems.

Ivan Vakarchuk was born is the village of Stari Bratushany, Jedynets District (Moldova) on 6 March 1947. He graduated from the Physical Department of Ivan Franko State University in Lviv in 1970. Academician Ihor Yukhnovskii who was aware of the scientific potential of this young man strongly supported Ivan in those years. Under his advisorship in 1974 Ivan Vakarchuk defended his candidate dissertation: “Application of the displacements and collective variables method to the study of interacting Bose particles system in the vicinity of absolute zero” and then in 1980 the doctorate dissertation “Microscopic theory of the Bose–liquid”. Working at the Lviv department of the Institute for Theoretical Physics of the Ukrainian Academy of Sciences (then — UkrSSR) in 1980 he was one of the organizers of the Lviv Division of this Institute and the first head of the department of quantum statistics here. In 1984 he was invited to head the chair of theoretical physics at Lviv State University and since then he has been working here. Professor Ivan Vakarchuk was elected Rector of the University in 1990.

Ivan Vakarchuk is one of most prominent representatives of Lviv school of statistical physics initiated by Academician Ihor Yukhnovskii. The results obtained by I. Vakarchuk in his studies as well as methods elaborated by him are based to a great extend on the method of collective variables which appeared in the 50s as a way of calculating configurational integrals of classical systems of changed particles (D. N. Zubarev, DAN USSR, 95 (1954), I. R. Yukhnovskii, JETP, 34, 379 (1958)) and was generalized to takle the quantum problems as a method of displacements and collective variables (I. R. Yukhnovskii, Ukrainian Phys. Journ. 9, 703 (1964); ibid. 9, 827 (1964)). The application of this method as well as the elaboration of a powerful tool of continual integral approach to the theory of many-particle systems resulted in a body of works of remarkable richness and a wide and appreciative scientific audience. Below follows a brief summary of Ivan Vakarchuk’s research results.

In collaboration with I. Yukhnovskii with the help of the collective variables and displacements method he studied the ground- and weakly-exited states of the liquid helium. The connection between the excitation spectrum and the atoms number in the Bose–condensate with the structure functions was revealed. It was confirmed by the data on the slow neutron scattering in liquid helium. On the basis of the microscopic theory quantitative results for the structure functions and sound velocity of liquid helium–4 were obtained which made the mechanism of phonon region formation in the Bose–liquid spectrum far more understandable.

He proposed a new method of calculating s-particle density matrices of classical and quantum many–particle systems. On the basis of this method a quantitative theory of the Bose–Einstein condensation in superfluid helium was constructed which made it possible to obtain the dependence of the relative number of Bose–condensate on the liquid density. The universal properties of the phase transition occurring here as well as those of more formal models of statistical physics were studied by him in collaboration with I. Yukhnovskii, Yu. Rudavskii, Yu. Holovatch.

One other methodological result of Vakarchuk which had a wide application is the new representation of the quantum partition function of the many-particle system in the form of continual integral. This representation was widely used in studies of Fermi- and Bose-liquids in the low-temperature region and in the region of the superfluid phase transition. Later on within the framework of continual integration approach in collaboration with Yu. Rudavskii and H. Ponedilok he obtained a chain of equations for Green functions and correlation functions which is expressed in terms of averages of the functional variables product. The closure procedure allowing for the renormalization of poles of Green functions and of the correlation functions without explicit calculations of the continual integrals by means of the perturbation theory was elaborated. He returned to the problem of the functional integration approach in the theory of classical and quantum many-particle systems several times in his papers with Yu. Rudavskii, P. Matskevych, Ye. Zubko.

Another direction of I. Vakarchuk’s scientific activity is the theory of disordered systems. Here the application of the continual integration approach allowed for the correct realization of a double averaging procedure which is typical of the problems of physics of disordered systems. In collaboration with Yu. Rudavskii and H. Ponedilok he studied thermodynamic and correlation properties of amorphous and liquid ferromagnets with Heisenberg-like exchange interaction. The obtained equations for the energy of spin-wave excitations and their damping took into account the interaction of magnons with the structure fluctuations. Later on these studies served as a foundation for the construction of the theory of many-component disordered magnets (in collaboration with I. Margolych). The account of spin-phonon interaction in the theory of disordered systems as well as a study of elementary spin excitations for some model cases were performed together with V. Tkachuk and V. Myhal.

Actively working in the above mentioned area Ivan Vakarchuk has pomoted numerous theoretical studies which are far from his favourite field. He was interested in and contributed to such disciplines as classical scattering theory (the inverse problem of potential reconstruction on the basis of the given scattering cross-section), theory of star spectra (modelling the processes which occur in the star atmosphere, determination of the absorption coefficient and decay constant), geophysics (distribution of density in the Earth, decoding of seismograms).

In the European tradition Professor Ivan Vakarchuk has taught and inspired a generation of doctoral students. Many of them have brought great credit to themselves and their mentor. Numerous graduates of the Lviv State University are influenced by his brilliant lectures in general theoretical physics as well as by special courses he gives in quantum statistics, general relativity, quantum theory of radiation transport in star atmospheres, phase transitions theory, mathematical methods in theoretical physics, theory of quantum and classical liquids. As the Rector of Lviv State University Professor Ivan Vakarchuk greatly contributed to the radical changes occuring here in recent years. Newly opened faculties, chairs and specializations, strengthening of international ties, invitation to the university of scholars who previously did not have a possibility to work here — these are also the results of his activity.

Ivan Vakarchuk is well known in his own country and in the countries of the former Soviet Union in a circle that is much wider than just the community of physicists. This fame is due to his participation in the activity which finally led to the creation of the new independent states: in March 1989 Ivan Vakarchuk was elected member of the USSR’s parliament where he and other democratically minded deputies contributed to numerous progressive decisions. In the August of 1991 after the coup attempt he relinquished his duties.

During his career Ivan Vakarchuk has received many rightly deserved honours and awards for his excellent work. But the one which is the dearest to him is the Honour Sign of the President of Ukraine conferred to him on 22 August 1996 on the occasion of the 5th anniversary of the Independence of Ukraine.

The results of his scientific activity are reflected in some two hundred publications, the most important of which are listed below in the chronological order. The editorial board of JPS wishes Professor Ivan Vakarchuk strong health and many more years of fruitful work.

1. with I. R. Yukhnovskii: Separation of “normal” and “superfluif” motions in the Schrödinger equation by means of the collective variables and displacements method. Theor. Math. Phys. 18, p. 90–107 (1974).

2. Density matrices of many-boson system at low temperatures. Theor. Math. Phys. 23, p. 260–272 (1975).

3. Ground state energy of charged Bose-gas. Ukrainian Phys. Journ. 22, p. 27–33 (1977).

4. with I. R. Yukhnovskii: Properties of liquid He^4 at low temperatures. Bulletin of the Acad. Sci. of UkrSSR, No 9, p. 32–43 (1977).

5. Irreducible group expansion for the logarithm of many-boson S-particle density matrix. Theor. Math. Phys.

32, p. 247–261 (1977).

6. Coherent states representation in the theory of many-boson systems. Theor. Math. Phys. 35, p. 76–88 (1978).

7. On the microscopic theory of λ-transition in liquid He^4. Theor. Math. Phys. 36, p. 122–135 (1978).

8. with I. R. Yukhnovskii: Self-consistent description of long- and short-range correlations in the theory of liquid He^4. I. Theor. Math. Phys. 40, p. 100–111 (1979).

9. with I. R. Yukhnovskii and O. L. Honopolskii: Self-consistent description of long- and short-range correlations in the theory of liquid He^4. II Theor. Math. Phys. 41, p. 77–88 (1979).

10. Microscopic theory of liquid He^4 energy spectrum. Theor. Math. Phys. 42, p. 112–123 (1980).

11. with Yu. K. Rudavskii: Functional integration method in the theory of spin systems. Theor. Math. Phys.

49, p. 234–247 (1981).

12. with I. V. Skorobohat’ko: On the ground state theory of quantum liquids solutions. Ukrainian Phys. Journ.

26, p. 1105–1111 (1981).

13. with Yu. K. Rudavskii and I. R. Yukhnovskii: Approximate renormalization group transformation in the theory of phase transitions. I. Differential RG equation. Theor. Math. Phys. 50, p. 313–320 (1982).

14. with Yu. K. Rudavskii and I. R. Yukhnovskii: Approximate renormalization group transformation in the theory of phase transitions. II. Equation for fixed points and linear operator of renormalization group. Theor. Math. Phys. 51, p. 102–110 (1982).

15. with Yu. K. Rudavskii, Yu. V. Holovatch and A. Kolomiets: Investigation of the phase transition in three dimensional ϕ^4 model. Ukrainian Phys. Journ. 27, p. 1711–1717, (1982).

16. with Yu. K. Rudavskii and Yu. V. Holovatch: Investigation of the n-component model on the basis of approximate renormalization group transformation. Phys. Many-Part. Syst. (Kiev), 4, p. 44–59 (1983).

17. with Yu. K. Rudavskii and H. V. Ponedilok: Theory of liquid magnets. Theor. Math. Phys. 58, p. 445–560 (1984).

18. with Ye. Zubko: On the microscopic theory of quantum binary solutions. Theor. Math. Phys. 50, p. 423–431 (1984).

19. On the problem of Bose–Einstein condensation in liquid He^4. Ukrainian Phys. Journ. 29, p. 1112–1113 (1984).

20. Lectures on quantum theory of radiation transport in star atmospheres. Published by Lviv State University, Lviv, 1985, 36 p.

21. with Yu. K. Rudavskii and H. V. Ponedilok: Free energy of the amorphous ferromagnets with Heisenberg exchange interaction and liquid-like disorder. Phys. Stat. Sol. (b) 128, p. 231–242 (1985).

22. Bose-condensate in liquid He^4. Theor. Math. Phys. 65, p. 285–295 (1985).

23. with V. M. Myhal: Mean spherical approximation in the theory of liquid He^4 ground state. Ukrainian Phys.

Journ. 32, p. 786–790 (1987).

24. with I. F. Margolych: On the theory of many-component magnets. Theor. Math. Phys. 72, p. 462–476 (1987). 25. with P. A. Hlushak: Free energy of many-boson system at low temperatures. Theor. Math. Phys. 75, p. 101– 113 (1988).

26. with V. N. Zlupko and O. N. Sinitskii: Interaction potentials of alkali metals ions with proper atoms.

Ukrainian Phys. Journ. 33, p. 1192 (1988).

27. with V. M. Myhal and V. M. Tkachuk: Phonon excitations in many-component amorphous metals. Theor.

Math. Phys. 75, p. 306–315 (1988).

28. with I. F. Margolych: Magnon spectrum to two-component amorphous ferromagnets. Phys. Stat. Sol. (b) 149, p. 301–312 (1988).

29. with I. F. Margolych: Magnon excitations energy spectrum in topologically disordered many-component magnets. Phys. Many-Part. Sys. (Kiev) 13, p. 80–85 (1989).

30. Lectures on quantum statistical physics. Published by Lviv State University, Lviv, 1989, 16 p. 31. with V. M. Tkachuk: Energy spectrum of magnetic excitations in amorphous systems taking into account spin-phonon interaction. Theor. Math. Phys. 79, p. 446–459 (1989).

32. Density matrices of superfluid Helium-4. I. Theor. Math. Phys. 80, p. 435–451 (1989). 33. Density matrices of superfluid Helium-4. II. Theor. Math. Phys. 82, p. 438–449 (1990). 34. Theory of Bose-Einstein condensation. Ukrainian Phys. Journ. 35, p. 1261–1267 (1990). 35. with V. M. Tkachuk: Energy spectrum and elementary excitation damping in the structurally disordered Ising model in a transverse field. Phys. Stat. Sol. (b) 160, p. 321–327 (1990).

36. Lectures on general relativity. Published by Lviv State University, Lviv, 1991, 90 p. 37. with V. M. Myhal and V. M. Tkachuk: Energy spectrum and phonon excitation damping in many-component amorphous solids. Phys. Stat. Sol. (b) 166, p. 53–67 (1991).

38. with I. F. Margolych: Change in structure of liquid two-component magnet caused by magnetic field.

Ukrainian Phys. Jour. 36, p. 1174–1179 (1991).

39. with P. A. Matskevych: Calculation of the spin system correlation functions in the frames of the functional integration method. I. The Ising model. Phys. Stat. Sol. (b) 169, p. 203–215 (1992).

40. with P. A. Matskevych: Calculation of the spin system correlation functions in the frames of the functional integration method. II. The Heisenberg model. Phys. Stat. Sol. (b) 170, p. 303–307 (1992).

41. with I. F. Margolych: Influence of the magnetic field on the structure of a liquid two-component magnet.

Journ. Non-Cryst. Solids 156–158, p. 201–207 (1993).

42. with V. M. Myhal and V. M. Tkachuk: Electron-phonon interaction influence on electron and phonon excitations in amorphous metals. Phys. Stat. Sol. (b), 185, p. 101–115, (1994).

43. with V. M. Tkachuk and T. V. Kuliy: The influence of spin structure fluctuation on the spectrum and damping of spin waves in amorphous ferromagnet. Cond. Matt. Phys. (Lviv) 3, p. 176–180 (1994).

44. with V. M. Tkachuk and T. V. Kuliy: The influence of spin structure disorder on mean atomic moment fluctuations and spin-wave spectrum. J. Magn. Magn. Mater 146, p. 191–194 (1995).

45. Density matrix of the system of identical particles interacting via oscillator forces. Cond. Matt. Phys. (Lviv) 5, p. 203–209 (1995).

46. Statistical operator of a system of identical interacting particles in coordinate representation. J. Phys. Stud.

(Lviv) 1, p. 25–38 (1996).

47. with P. A. Hlushak: Calculation of superfluid He^4 thermodynamic functions at low temperatures. I. The free energy. Ukrainian Phys. Journ. 41, p. 569–576 (1996).

NOBEL¨VS^K¨ PREM¨Õ ZA 1996 R¨K

Nobel˛vs~ko prem˛‚ z f˛ziki 1996 roku v˛dznaqen˛ vqen˛ z SXA: Dev˛d L˛ (David M. Lee), Robert R˛qardson (Robert C. Richardson), obidva z Kornel~s~kogo un˛versitetu (Cornell University, Ithaca, New– York) ta Duİlas Oxerof (Douglas D. Osheroff) z˛ Stenfords~kogo un˛versitetu (Stanford University, Stanford, California) za v˛dkrittffl nadplinnoÝ fazi u gel˛-3 (^3He). Gel˛ȷ-4 (^4He) ‚ bozonom ˛ opisu‚t~sffl statistiko Boze–Aȷnxtaȷna, kotra peredbaqa‚ fazoviȷ pereh˛d (tak zvana Boze–Aȷnxtaȷn˛vs~ka kondensac˛ffl) u stan, v fflkomu^4He profflvlffl‚ nadplinn˛ vlastivost˛. Takiȷ fazoviȷ pereh˛d vperxe buv dosl˛dıeniȷ Petrom Kap˛ce — Nobel˛vs~kim laureatom 1978 roku. Gel˛ȷ-3 (^3He), na v˛dm˛nu v˛d^4He, ne ‚ bozonom, bo m˛stit~ neparnu k˛l~k˛st~ ferm˛on˛v (p’fflt~). Tomu ne moına peredbaqati Boze–Aȷnxtaȷn˛vs~koÝ kondensac˛Ý dlffl 3He. Prote, p˛slffl pofflvi teor˛Ý BKX dlffl nadprov˛dnost˛ robilisffl sprobi vifflviti u^3He fazoviȷ pereh˛d z utvorennfflm “kuper˛vs~kih par” (tut — dvoh atom˛v^3He), kotr˛ ‚ bozonami. Trivaliȷ qas tak˛ sprobi buli nevdalimi ˛ lixe u 1972 roc˛ vqenim Dev˛du L˛ ta Robertu R˛qardsonu razom z˛ studentom–vipusnikom Duglasom Oxerofim vdalosffl eksperimental~no vifflviti fazoviȷ pereh˛d u nadplinniȷ stan v^3He.

Laureatami Nobel˛vs~koÝ prem˛Ý 1996 roku z hem˛Ý stali Robert F. Kurl (mol.) (Robert F. Curl, (Jr.)) z SXA (Rice University, Huston) ta Garol~d V. Kroto (Harold W. Kroto) z Velikobritan˛Ý (University of Sussexs, Briton). Prem˛ffl bula prisudıena za v˛dkrittffl fulerenu. Poxtovhom do osnovnogo dosl˛du stala spektroskop˛ffl z˛rok, rezul~tati kotroÝ sv˛dqili pro moıliv˛st~ ˛snuvannffl ˛nxih form vuglec okr˛m tih qotir~oh, wo buli v˛dom˛ do 1985 roku. Na dosl˛d˛, provedenomu u 1985 roc˛, buv otrimaniȷ vuglec~ u form˛ klaster˛v S60, S70 ta ˛nxih. Osk˛l~ki naȷqast˛xe otrimuvali klaster S60, struktura fflkogo nagadu‚ odnu z rob˛t amerikans~kogo arh˛tektora R. Bukm˛nstera Fulera (R. Buckminster Fuller), nova forma vuglec otrimala nazvu bukm˛nsterfuleren, p˛zn˛xe — fuleren. Klaster S60 — ce 32-oh grannik z 20-ma xestikutnimi granfflmi ˛ 12-ma p’ffltikutnimi. Eksperiment dlffl otrimannffl fulerenu provodivsffl nastupnim qinom. D˛‚ lazernih promen˛v z poverhn˛ kristal˛qnogo vuglec (u v˛dom˛ kristal˛qn˛ form˛) vibivalisffl atomi vuglec, kotr˛ p˛dhoplvalisffl potokom gazopod˛bnogo gel˛. U c~omu potoc˛ atomi vuglec utvorvali klasteri, wo skladalisffl z bagat~oh atom˛v. Pot˛k prfflmuvav u vakuumnu kameru, de za rahunok rozxirennffl oholodıuvavsffl do temperaturi v k˛l~ka K. Utvoren˛ vuglecev˛ klasteri dal˛ dosl˛dıuvalisffl metodom mas-spektroskop˛Ý.

Andr˛ȷ Stosik

INTERNATIONAL CONFERENCE “RENORMALIZATION GROUP–96” (Dubna, Russia, 26–31 August, 1996)

The conference was the third one in the series of meetings on renormalization group which are regularly organized by the Laboratory of Theoretical Physics, Joint Institute for Nuclear Reseach in Dubna. Two previous ones were arranged in 1986 and 1991 respectively.

The subject of the conferences is the application of the ideas of renormalization group method to different fields of theoretical physics, including quantum field theory, statistical mechanics, nonlinear systems, turbulence and chaos.

Having been approved in quantum electrodynamics (as discovered by Stueckelberg and Petermann and formulated by Gell–Mann, Low, Bogoliubov and Shirkov) and introduced into description of all fundamental interactions except gravity the renormalization group approach also has provided the framework for the understanding of the 2nd order phase transitions in statistical mechanics. Dynamical systems and complex systems (including polymers, membranes, plasma, percolation) serve as two more examples of the objects where renormalization group is successfully exploited. That is why the conferences on renormalization group arranged traditionally in Dubna have an interdisciplinary character.

The main idea of getting together people dealing with a similar method in different areas of physics is that the advances in one area may make an impact on another area. And this intention of the organizers has been successfully realized during the meetings.

Dubna is the place tightly connected with the scientific activity of the late academician N. N. Bogoliubov, one of the creators of several important directions in modern physics and mathematics. Renormalization group is one of them. The book “Introduction to the Theory of Quantized Fields” (Wiley & Sons, New–York 1959) by N. N. Bogoliubov and D. V. Shirkov is the classical one in this subject. D. V. Shirkov headed the Organizing Committee of the meeting and gave the introductory talk on renormalization group. Still this topic is intensively studied in the Joint Institute for Nuclear Research as numerous lectures given by its collaborators show. Here one should mention D. I. Kazakov (“Renormalization group in supersymmetric models of particle physics”), I. N. Kondrashuk (“Softly broken finite SUSY GUT”), M. V. Altaisky (“Self similarity and RG in the hydrodynamic turbulence theory”).

The opening talk of the conference was delivered by Volker Dohm (Aachen University) and dedicated to the topic which has been thoroughly studied by means of the RG approach by the Aachen group in collaboration with people doing Monte–Carlo simulations: critical phenomena in confined systems, where the finite size of the system leads to the rounding of the phase transition and in opposite to the usual “bulk” case the expressions near mean field approximation fail. Close to this talk were the problems discussed by H. W. Diehl (Essen University) who gave a bright analysis of the RG approach to boundary crystal critical phenomena. The equation of state of 3d Ising model was studied by means of field theoretical renormalization technique in talks of J. Zinn–Justin and R. Guida (C. E. Saday) and St.Petersburg group headed by A. I. Sokolov. Several contributions were devoted to the study of low dimensional models. Beneath them one should mention studies of B. N. Shalaev (St.Petersburg) where it has conjectured that 2d weakly diluted models with discrete symmetries exhibit Ising–type critical behavior (called the superuniversality conjecture); A. Kashuba (Chernogolovka) reported on RG and the ordered phase of 2d XY magnet with dipolar interactions; logarithmic corrections of low-temperature susceptibility for solvable 1d systems were the subject of the study by M. Takahashi (Tokyo). Newly established field — self organized criticality — was analyzed in talks of R. Cafiero (Milan) and Y. M. Pismak (St.Petersburg). Physics of polymers and related problems connected with the application of the RG approach in this area was the subject of studies presented by M. Laessig (Teltow), P. Sutter (Essen), C. von Ferber (Tel Aviv) and Yu. Holovatch (Lviv). Dynamical features of critical behavior were studied by R. Folk (Linz), A. V. Serdukov (St.Petersburg) and Yu. L. Klimontovich (Moscow). The discussion of RG and quantum field theory was initiated during the conference by a brilliant lecture of K. Nishijima (Tokyo) “Renormalization group and quark confinement” and continued by J. A. Gracey (Liverpool), M. Bonini (Parma), A. Manashov (St.Petersburg), M. Reuter (DESY) and others. The classical field of the application of the RG approach is turbulence. The talks given by G. I. Barenblatt (Cambridge), M. Hnatich (Kosice), M. V. Nalimov (St.Petersburg) were aimed at studying these phenomena.

Soon the proceedings of the Conference will appear published by the World Scientific Publishing Co (Singapore). Conferences an renormalization group as they are established in Dubna now become on important event. This conference hosted more than 70 scientists from Russia, Ukraine, Kazakhstan, Armenia, Georgia, Bulgaria, Slovakia, Germany, Great Britian, Italy, France, Japan, USA, Ireland, Spain, the Netherlands, Austria, Finland, Slovenia, Mexico and Taiwan.

Yurij Holovatch

M¨”NARODNA ROBOQA NARADA “VODN¨ ROZQINI: PROBLEMI RAD¨OAKTIVNOGO ZABRUDNENN” (L~v˛v, 7–8 grudnffl 1996) INTERNATIONAL WORKSHOP “AQUEOUS SOLUTIONS: THE PROBLEMS OF RADIOACTIVE IMPURITIES” (Lviv, December 7–8, 1996)

Protfflgom 7–8 grudnffl 1996 roku u m˛st˛ L~vov˛ v ¨nstitut˛ f˛ziki kondensovanih sistem NAN UkraÝni v˛dbulasffl M˛ınarodna roboqa narada “Vodn˛ rozqini: problemi rad˛oaktivnogo zabrudnennffl”. V robot˛ naradi vzfflli uqast~ predstavniki M˛n˛sterstva z ohoroni navkolixn~ogo prirodnogo seredoviwa ta ffldernoÝ bezpeki UkraÝni, M˛n˛sterstva z pitan~ nadzviqaȷnih situac˛ȷ UkraÝni, Qornobil~s~kogo centru, ob’‚kta “Ukrittffl”, MNTC “Ukrittffl” NAN UkraÝni, Derıavnogo spec˛al˛zovanogo p˛dpri‚mstva “Tehnocentr”, ¨nstitutu f˛ziki kondensovanih sistem NAN UkraÝni, ¨nstitutu problem matematiqnih maxin ˛ sistem NAN UkraÝni, F˛ziko–mehan˛qnogo ˛nstitutu NAN UkraÝni ta L~v˛vs~kogo derıavnogo un˛versitetu ˛men˛ ¨vana Franka.

Tematika roboqoÝ naradi ohoplvala pitannffl suqasnogo stanu ob’‚kta “Ukrittffl”, problemi vodi v ob’‚kt˛ “Ukrittffl”, ruȷnuvannffl konstrukc˛ȷnih mater˛ffll˛v p˛d vplivom rad˛fflc˛Ý, poxirennffl rad˛onukl˛d˛v v umovah ob’‚kta “Ukrittffl” ˛ za ȷogo meı˛.

Predstavniki ob’‚kta “Ukrittffl” (˝. L. B‚lousov), Qornobil~s~kogo centru (V. M. Gligalo), MNTC “Ukrittffl” (O. P. Krin˛cin, K. P. Qeqerov), DSP “Tehnocentr” (S. B. Kumxa‚v, M. S. Hodorovs~kiȷ), M˛nekobezpeki (K. G. Rudffl) ta M˛nnadzviqaȷnih situac˛ȷ (P. ¨. Korqag˛n) podali ˛nformac˛ “z perxih ruk” pro stan, vm˛st ta rozpod˛l ffldernogo pal~nogo v ob’‚kt˛ “Ukrittffl”, f˛ziko–hem˛qniȷ stan lav palivovm˛snih mater˛ffll˛v, vm˛st ta rozpod˛l vodi v ob’‚kt˛ “Ukrittffl”, stan konstrukc˛ȷnih mater˛ffll˛v u n~omu, prognoz poved˛nki ffldernogo pal~nogo ta zahodi, wo vıivat~ dlffl p˛dviwennffl bezpeki ob’‚kta “Ukrittffl”. Sp˛vrob˛tniki ¨nstitutu f˛ziki kondensovanih sistem NAN UkraÝni (M. V. Tokarquk, M. F. Golovko) ta Un˛versitetu P. ¨m. Kr˛ (”.-P. Bad˛al˛) rozglfflnuli fundamental~n˛ aspekti problemi vza‚mod˛Ý vodi z fflderno maİmo, proanal˛zuvali procesi rad˛ol˛zu, g˛drol˛zu, kompleksoutvorennffl ta pol˛merizac˛Ý u vodnih rozqinah rad˛oaktivnih element˛v. U dopov˛dfflh prac˛vnik˛v ¨nstitutu problem matematiqnih maxin ˛ sistem NAN UkraÝni (M. „. ”el˛znfflk, ˝. L. K˛vva) buli rozglfflnut˛ matematiqn˛ model˛ poxirennffl rad˛onukl˛d˛v u gruntovih vodah p˛d ob’‚ktom “Ukrittffl” ta za ȷogo meıami. Prac˛vniki F˛ziko–mehan˛qnogo ˛nstitutu NAN UkraÝni (V. V. Panask, O. ˝. Andreȷk˛v, V. ¨. Pohmurs~kiȷ) obgovorili problemi ruȷnuvannffl metal˛v ta konstrukc˛ȷnih mater˛ffll˛v u vipadku nafflvnost˛ vodn ta vplivu rad˛oaktivnogo oprom˛nennffl.

U ramkah roboqoÝ naradi v˛dbulasffl zagal~na diskus˛ffl p˛d golovuvannfflm zastupnika golovi kom˛s˛Ý z pitan~ nauki ta osv˛ti VerhovnoÝ Radi UkraÝni, direktora ¨FKS NAN UkraÝni, akadem˛ka NAN UkraÝni ¨. R. “hnovs~kogo ta M˛n˛stra ohoroni navkolixn~ogo prirodnogo seredoviwa ˛ ffldernoÝ bezpeki UkraÝni “. ¨. Kostenka “Problemi stab˛l˛zac˛Ý ob’‚kta “Ukrittffl” QAES, pov’fflzan˛ z vodo. Fundamental~n˛ aspekti ta praktiqn˛ xlfflhi vir˛xennffl problemi”.

U rezul~tat˛ vistup˛v, obgovoren~ ta diskus˛ȷ uqasniki naradi d˛ȷxli takih visnovk˛v. - S~ogodn˛ v ob’‚kt˛ “Ukrittffl” z˛brano veliku k˛l~k˛st~ ˛nformac˛Ý, fflka, odnak, ne ‚ sistematizovana;

ma‚ r˛znob˛qniȷ harakter; zber˛ga‚t~sffl v osnovnomu na paperovih nos˛fflh ˛nformac˛Ý.

- Nafflvna ˛nformac˛ffl ‚ daleko ne povno ˛ ne da‚ zmogi zrobiti obİruntovan˛ visnovki pro real~niȷ f˛ziko–hem˛qniȷ stan v ob’‚kt˛, zokrema, roblfflt~ supereqliv˛ visnovki wodo vm˛stu ta rozpod˛lu v ob’‚kt˛ “Ukrittffl” ffldernogo pal~nogo; geometr˛Ý ta rozm˛wennffl fraİment˛v aktivnoÝ zoni p˛slffl avar˛Ý; vm˛stu, rol˛ ta vplivu vodi v ob’‚kt˛.

- Za oc˛nkami ekspert˛v wor˛qno do ob’‚kta “Ukrittffl” nadhodit~ bliz~ko 1000 m^3 vodi. Za danimi QAES v ob’‚kt˛ “Ukrittffl” ‚ bliz~ko 3000 m^3 vodi, z fflkih real~no kontrol‚t~sffl lixe tretina. Pitannffl pro te, kudi d˛va‚t~sffl nadlixok vodi, ‚ v˛dkritim.

- U rezul~tat˛ vza‚mod˛Ý z vodo p˛d qas proces˛v rad˛ol˛zu ta g˛drol˛zu ˛ntensivno vid˛lffl‚t~sffl atomarniȷ voden~, fflkiȷ pronika‚ v tverdot˛l~ne seredoviwe. Mol˛zac˛ffl vodn prizvodit~ do ekstremal~nogo zrostannffl tisku gazu, wo spriqinffl‚ ruȷnuvannffl palivovm˛snih mas ˛ konstruktivnih mater˛ffll˛v. Zb˛l~- xu‚t~sffl poverhnffl stiku z vodo ˛ v rezul~tat˛ proces ruȷnuvannffl priskor‚t~sffl. Stimul‚t~sffl takoı nekontrol~ovaniȷ vih˛d uranu, pluton˛, cez˛, stronc˛ z˛ sklopod˛bnoÝ matric˛ u vodoȷmi ob’‚kta.

- Sered rad˛oaktivnih ȷon˛v sl˛d rozr˛znfflti luın˛, luıno–zemel~n˛ ˛ aktin˛di. „oni aktin˛d˛v mat~ visoku valentn˛st~. Õhnffl poved˛nka u vodnih rozqinah fflk˛sno v˛dr˛znffl‚t~sffl v˛d poved˛nki ȷon˛v perxogo˛ drugogo tip˛v: aktin˛di utvort~ s˛tku zv’fflzk˛v z uqast v nih grup ON^−. Otıe, aktual~nim sta‚ vivqennffl proces˛v pol˛merizac˛Ý ta kompleksoutvorennffl u vodnih rozqinah rad˛oaktivnih element˛v, a takoı rostu m˛neral~nih novoutvoren~, fflk˛ moıut~ prizvoditi do zb˛l~xennffl lokal~noÝ koncentrac˛Ý rad˛oaktivnih element˛v, a otıe, ȷ efektivnogo koef˛c˛‚nta rozmnoıennffl neȷtron˛v.

- Vaılivim mehan˛zmom ruȷnuvannffl konstrukc˛ȷnih mater˛ffll˛v, a takoı ffldernoÝ maİmi ‚ svel˛ng. U rezul~tat˛ (n, α)-reakc˛ȷ utvor‚t~sffl znaqna k˛l~k˛st~ atomarnogo gel˛, wo prizvodit~ do “nabuhannffl” mater˛ffll˛v z Ýhn˛m podal~xim ruȷnuvannfflm.

- Eksperimental~n˛ vim˛ri (MNTC “Ukrittffl” NAN UkraÝni) sv˛dqat~ pro zb˛l~xennffl koncentrac˛Ý stronc˛ ta cez˛ u sverdlovinah promislovoÝ plowadki ob’‚kta “Ukrittffl”, wo moıe buti pov’fflzane ˛z proniknennfflm “bloqnih” vod u İrunt za meıami ob’‚kta. Odn˛‚ z naȷgolovn˛xih priqin poxirennffl ȷon˛v rad˛oaktivnih element˛v z Qornobil~s~koÝ zoni ‚ vza‚mod˛ffl zvoloıenogo İruntovimi vodami navkolixn~ogo seredoviwa z suhimi rad˛oaktivnimi masami İrunt˛v ob’‚kta “Ukrittffl”. Difuz˛ȷn˛ procesi tut viznaqat~sffl ne t˛l~ki İrad˛‚ntami koncentrac˛ȷ, ale ȷ elektrostatiqnimi efektami, fflk˛ dos˛ ne vrahovuvali.

- Rozpovsdıennffl rad˛onukl˛d˛v u poverhnevih vodah sistemi “vodozab˛r bliın~oÝ zoni QAES — r˛ka Prip’fflt~ — kaskad dn˛provs~kih vodoshoviw” ‚ odnim z golovnih xlfflh˛v m˛İrac˛Ý rad˛onukl˛d˛v z zoni QAES. U vipadku viniknennffl avar˛ȷnoÝ situac˛Ý v ob’‚kt˛ “Ukrittffl” ce moıe prizvesti do vaıkih rad˛fflc˛ȷnih nasl˛dk˛v dlffl naselennffl Dn˛provs~kogo baseȷnu.

Na p˛dstav˛ zroblenih visnovk˛v uqasniki naradi vislovili tak˛ propozic˛Ý ta rekomendac˛Ý. - Neobh˛dno vnesti korektivi v ˛snuq˛ programi dosl˛dıennffl real~noÝ situac˛Ý v ob’‚kt˛ “Ukrittffl”, sprfflmovan˛ na sistematiqniȷ zb˛r ˛nformac˛Ý ta stvorennffl suqasnoÝ sistemi ÝÝ opracvannffl ˛ dostupu do ˛nformac˛ȷnih resurs˛v na osnov˛ dosfflgnen~ komp’ternih tehnolog˛ȷ. Doc˛l~no organ˛zuvati central˛zovaniȷ ˛nformac˛ȷniȷ centr dlffl stvorennffl un˛versal~nogo banku danih pro ob’‚kt “Ukrittffl”.

- Doc˛l~no stvoriti grupu nezaleınih ekspert˛v ˛z zaluqennfflm uqenih z naukovih centr˛v sv˛tu dlffl verif˛kac˛Ý ˛nformac˛Ý ta koriguvannffl programi dosl˛dıen~.

- Doc˛l~no vivqiti pitannffl pro vikoristannffl faktor˛v ruȷnuvannffl palivovm˛snih mas p˛d qas Ýhn~ogo kontaktu z vodo, a takoı procesu priskorennffl vihodu rad˛oaktivnih element˛v u vodu z meto util˛zac˛Ý rad˛oaktivnih v˛dhod˛v.

- Doc˛l~no vklqiti do program dosl˛dıen~ ob’‚kta “Ukrittffl” problemu vodnih rozqin˛v z rad˛oaktivnimi elementami, beruqi do uvagi procesi vza‚mod˛Ý z palivovm˛snimi mater˛ffllami. Osobliviȷ akcent sl˛d zrobiti na vivqenn˛ mehan˛zm˛v, wo viznaqat~ procesi Ýhn~ogo ruȷnuvannffl ta vihodu rad˛oaktivnih ˛zotop˛v u vodu.

- Neobh˛dno provesti kompleks dosl˛dıen~, wo ma‚ na met˛ vivqennffl difuz˛Ý ta proniknennffl vodn v konstrukc˛ȷn˛ ta palivovm˛sn˛ mater˛fflli, utvorennffl ta nakopiqennffl gel˛, a takoı ˛nxih dom˛xok, wo priskort~ procesi ruȷnuvannffl. Osnovnu uvagu sl˛d zoserediti na aspektah prognozuvannffl dovgov˛qnost˛ mater˛ffll˛v ta z’fflsuvannffl mehan˛zm˛v, wo viznaqat~ xvidk˛st~ ruȷnuvannffl.

- Potr˛bno aktiv˛zuvati dosl˛dıennffl z problem proniknennffl “bloqnih” vod u İrunti poza ob’‚ktom “Ukrittffl” ta poxirennffl rad˛onukl˛d˛v z bliın~oÝ zoni QAES.

- Neobh˛dno dosl˛dıuvati procesi difuz˛Ý ta osmosu v sistemah “vodn˛ rozqini rad˛oaktivnih element˛v — glinistiȷ İrunt” z meto viznaqennffl efektivnost˛ glinistih f˛l~tr˛v ta mogil~nik˛v rad˛oaktivnih v˛dhod˛v.

- Vvaıati za doc˛l~ne podal~xe vdoskonalennffl sistemi mon˛toringu v raȷon˛ ob’‚kta ta rozvitok modeleȷ prognozuvannffl rozpovsdıennffl rad˛onukl˛d˛v u İruntah, pripoverhnevih vodah ta v atmosfer˛.

- ¨nformuvati derıavn˛ organi pro rezul~tati roboti naradi. Vvaıati doc˛l~nim regulfflrne provedennffl Roboqih narad z Qornobil~s~koÝ tematiki u m. L~vov˛ z per˛odiqn˛st ne r˛dxe odnogo razu na dva roki.

Roboqa narada bula organ˛zovana ¨nstitutom f˛ziki kondensovanih sistem NAN UkraÝni ta M˛ınarodnim centrom “Nauka ta ˛ndustr˛ffl” za p˛dtrimki M˛ınarodnogo fondu “V˛drodıennffl”, M˛ınarodnogo naukovogo fondu ta Zah˛dnoukraÝns~kogo fondu p˛dtrimki nauki.

Oleksandr ¨vank˛v, ¨gor Mriglod, ¨gor Procikeviq, Mihaȷlo Tokarquk