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DO �V�LE� �GOR� RAFAÕLOVIQA �HNOVS^KOGO

IN HONOR OF PROFESSOR IHOR YUKHNOVSKII ON THE OCCASION OF HIS 75th BITHDAY

1 veresn� 2000 r. vipovnilos� 75 rok�v vidat-

nomu ukraÝns~komu vqenomu{f�zikov�, viznaqnomu

pol�tikov� ta gromads~komu d��qev�, akadem�kov�

NAN UkraÝni, doktorov� f�ziko{matematiqnih

nauk, profesorov�, narodnomu deputatov� UkraÝni

�gorev� RafaÝloviqu �hnovs~komu.

Narodivs� �gor �hnovs~ki� 1 veresn� 1925 r.

v sel� Kn�ginin� na Volin� v s�m'Ý slu�bov�. U

m. Kremen�, na Ternop�l~win�, zak�nqiv l�e�.

Na formuvann� �ogo dit�qogo ta �na~kogo sv�-

togl�du veliki� vpliv mav d�d | sv�wenik � l�-

kar. Druga sv�tova v��na zastala �. �hnovs~kogo u

Kremen�. U 1944 r. v�n buv mob�l�zovani�, pro�-

xov vonnimi dorogami qerez Zah�dnu UkraÝnu, Po-

l~wu, Avstr��. Povernuvxis~ z v��ni, u 1946 r.

vstupiv na f�ziko{matematiqni�fakul~tet L~v�v-

s~kogo der�avnogo un�versitetu �m. �. Franka, �ki�

zak�nqiv �z v�dznako� v 1951 r. Prodov�iv na-

vqann� v asp�rantur� na kafedr� teoretiqnoÝ f�-

ziki. U 1954 r. zahistiv kandidats~ku diserta��

(\B�narna funk�� rozpod�lu dl� sistem vzamod�-

�qih qastinok"), a v 1965 r. | doktors~ku (\Statistiqna teor�� sistem zar�d�enih qastinok").

U 1959{1969 rr. �.�hnovs~ki� buv zav�duvaqem kafedri teoretiqnoÝ f�ziki L~v�vs~kogo un�versi-

tetu, u 1967 r. �omu prisvoÝli zvann� profesora.

U 1969 r. vqeni� oqoliv stvoreni� u L~vov� v�dd�l statistiqnoÝ teor�Ý kondesovanih stan�v

�nstitutu teoretiqnoÝ f�ziki AN URSR, u 1980 r. v�dd�l perer�s u v�dd�lenn� �TF AN URSR, wo

nal�quvalo v�e tri v�dd�li:STeKS, v�dd�l kvantovoÝ statistiki (zav�duvaq| �. Vakarquk) ta teor�Ý

rozqin�v (zav�duvaq | M. Golovko). Naukov� zdobutki �. �hnovs~kogo nabuli xirokogo viznann�.

U 1972 r. v�n buv obrani� qlenom{korespondentom, a v 1982 r. | d��snim qlenom Akadem�Ý nauk

URSR. U 1986 r. �omu sp�l~no z P. M. Bogol�bovim ta S. V. Peletm�ns~kim prisud�eno prem��

Akadem�Ý nauk URSR �m. M. M. Krilova za ikl pra~ \Matematiqn� metodi dosl�d�enn� sistem z

spontanno poruxeno� simetr��".U veresn� 1990 r. na baz� L~v�vs~kogo v�dd�lenn� �TF AN UkraÝni

stvoreno samost��ni� akadem�qni� p�drozd�l| �nstitut f�ziki kondensovanih sistem, direktorom

�kogo stav akadem�k �. �hnovs~ki�.

Bagato zrobiv �gor �hnovs~ki� dl� organ�za�Ý f�ziqnoÝ nauki. V�n buv odnim �z tih, hto v

70{h rr. stvor�vav Zah�dni� naukovi� entr AN URSR. Z 1971 r. v�n vikonu obov'�zki zastupnika

golovi Centru, a z 1990 r. | �ogo golova. U 70{80{h rr. akadem�k �. �hnovs~ki� | qlen bagat~oh

naukovih rad, golova sek�Ý statistiqnoÝ f�ziki ta problemnoÝ radi z f�ziki tverdogo t�la AN

URSR, qlen redkoleg�� \UkraÝns~kogo f�ziqnogo �urnalu", m��v�domqih zb�rnik�v \F�zika r�dkogo

stanu", \F�zika bagatoqastinkovih sistem", s~ogodn� �.�hnovs~ki�| golovni� redaktor �urnalu

\Condensed Matter Physis".

�z seredini 80{h rr. akadem�k �. �hnovs~ki� porina v gromads~ko{pol�tiqnu d��l~n�st~. Te-

per �gor RafaÝloviq| narodni� deputat VerhovnoÝ Radi UkraÝni v�e tret~ogo sklikann�, golova

Kom�tetu z pitan~ osv�ti � nauki. Va�ko pereo�niti �ogo rol~ u suqasnomu pol�tiqnomu �itt�

UkraÝni. U�e odne te, wo v�n | �n���tor provedenn� 1 grudn� 1992 roku referendumu pro neza-

le�n�st~ UkraÝni, vnese �ogo �m'� nazav�di v �stor�� naxoÝ der�avi.

Naukova d��l~n�st~ �gor� �hnovs~kogo t�sno pov'�zana z �menem odnogo z na�vidatn�xih f�zik�v

XX stol�tt�|Mikoli Bogol�bova.Post��n� naukov� kontakti m�� nimi rozpoqalis� we z poqatku

50{h rok�v, koli M. M. Bogol�bov oponuvav kandidats~ku diserta�� �. R. �hnovs~kogo, vikonanu

p�d ker�vnitvom A. �. �laubermana. Predmet diserta��noÝ roboti buv pov'�zani� �z zastosuvan-

n�m bogol�bovs~kogo metodu rozklad�v za plazmovim parametrom dl� b�narnoÝ funk�Ý rozpod�lu

sistemi zar�d�enih qastinok. Rozvineni� u n�� metod kolektivnih zm�nnih stav osnovo� dl� k�l~-

koh naukovih napr�mk�v, u rusl� �kih prohodit~ d��l~n�st~ L~v�vs~koÝ xkoli statistiqnoÝ f�ziki,

zasnovnikom �koÝ  �gor �hnovs~ki�. Ce| teor�� r�din � rozplav�v elektrol�t�v, teor�� kvantovih
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sistem vzamod��qih qastinok, teor�� fazovih perehod�v � kritiqnih �viw, teor�� nevpor�dkovanih

sistem ta ner�vnova�nih proes�v.

Metod kolektivnih zm�nnih, �ki� rozvinuv �. �hnovs~ki�, dozvoliv rozgl�nuti odnu z en-

tral~nih zadaq statistiqnoÝ f�ziki: problemu korektnogo odnoqasnogo vrahuvann� korotko{ ta

dalekos��nih vzamod�� u klasiqnih bagatoqastinkovih sistemah. Golovna �de� ~ogo metodu po-

l�ga v opis� statistiqnih sistem u rozxirenomu fazovomu prostor�, utvorenomu koordinatami

qastinok ta modami fl�ktua�� gustini (kolektivnimi zm�nnimi). �ndiv�dual~n� � kolektivn�

zm�nn� opisu�t~ v�dpov�dno korotkos��n� ta dalekos��n� vzamod�Ý. Spos�b bazisnogo vrahuvann�

korotkos��nih vzamod��, �ki� rozvinuv �. �hnovs~ki�, vi�vivs� efektivnim metodom k�l~k�s-

nogo opisu r�znoman�tnih kondensovanih sistem, zokrema r�din � rozqin�v. Takim qinom na osnov�

ih dosl�d�en~ �.�hnovs~ki� � �ogo uqn� stvorili m�kroskop�qnu teor�� elektrol�t�v ta skladnih

r�din (div. [1, 2℄).

U 1964 r. �.�hnovs~ki� opubl�kuvav pra�, �k� zapoqatkuvali ikl dosl�d�en~ z problem teor�Ý

vzamod��qih kvantovih qastinok. U ih pra�h bulo zaproponovano � rozvinuto novi� ori��nal~-

ni� p�dh�d | metod zm�wen~ � kolektivnih zm�nnih, pozbavleni� bagat~oh nedol�k�v, vlastivih

�nxim metodam teor�Ý bagat~oh t�l. Sut~ �ogo pol�ga u vid�lenn� z operatora evol��Ý, zadanogo na

mno�in� dekartovih koordinat qastinok, povnogo operatora mno�enn�, �ki� harakterizu vzamo-

d�� kvantovih hvil~ovih paket�v qastinok � vira�at~s� qerez kolektivn� zm�nn�. U matematiq-

nomu plan� metod zm�wen~ � kolektivnih zm�nnih zvodit~ rozrahunok statistiqnoÝ sumi kvantovoÝ

sistemi do rozrahunku statistiqnoÝ sumi efektivnoÝ klasiqnoÝ sistemi z bagatoqastinkovimi vza-

mod��mi.Okremi� napr�mok u rozvitku metodu zm�wen~ � kolektivnih zm�nnih pov'�zani� �z dosl�-

d�enn�mi sistem vzamod��qih boze{qastinok, vivqenn� �kih  va�livim u zv'�zku z pobudovo�

k�l~k�snoÝ m�kroskop�qnoÝ teor�Ý r�dkogo gel��{4.

Na poqatku 70{h rok�v profesor �.�hnovs~ki� rozpoqav ikl dosl�d�en~, u �kih metod kolek-

tivnih zm�nnih zastosovut~s� dl� pobudovi statistiqnoÝ teor�Ý fazovih perehod�v drugogo rodu. U

zaproponovan�� teor�Ý statistiqni� opis proesu fazovogo perehodu zd��sn�t~s� u v�dpov�dnomu

dl� ko�noÝ f�ziqnoÝ model� fazovomu prostor� kolektivnih zm�nnih, sered �kih  zm�nn�, zv'�-

zan� z parametrom por�dku, harakternim dl� �Ý sistemi. Central~ne m�se v statistiqn�� teor�Ý

fazovih perehod�v drugogo rodu nale�it~ rozroblen�� �. R. �hnovs~kim ori��nal~n�� metodi�

rozrahunku statistiqnoÝ sumi trivim�rnoÝ model� �zin�a [3,4℄.

Akadem�k �.�hnovs~ki� za�mat~s� � �nximi naukovimi problemami, va�livimi dl� UkraÝni.

Teper uqenogo ta �ogo uqn�v �kavl�t~ problemi katal�zu, optiqnih metod�v zahistu �nforma�Ý,

novih tehnolog�� v eksperiment�. �nxa aktual~na dl� UkraÝni zadaqa, �ku postaviv �.�hnovs~ki�,

stosut~s� dosl�d�en~ f�ziqnih proes�v, wo prohod�t~ u �dern�� magm� qetvertogo bloku QAES,

ta vivqenn� difuz��nih proes�v poxirenn� rad�onukl�d�v.

Akadem�k �gor �hnovs~ki�| avtor b�l~x n�� 500 publ�ka�� [6,7℄, p�d �ogo ker�vnitvom zahi-

weno ponad 40 kandidats~kih ta 19 doktors~kih diserta��.Podani� viwe ogl�df�ziqnih problem,

�kimi za�mat~s� �gor RafaÝloviq, a� n��k ne povni�| � ne lixe tomu, wo obs�g statt� ne dozvo-

l� boda� zgadati ko�nu z �ogo zadaq, a � tomu, wo robota triva. U ~omu, zokrema, mo�na bulo

peresv�dqitis� p�d qas m��narodnogo simpoz�umu \Modern Problems of Soft Matter Theory", wo v�d-

buvs� u L~vov� z 27 do 31 serpn� 2000 r. � buv prisv�qeni� 75{r�qq� vqenogo. Energ��n�st~, sv��i�

pogl�d ta �nteres do r�znih zadaq f�ziki kondensovanih sistem, gliboke rozum�nn� � proniknenn�

v sut~ na�skladn�xih problem | haraktern� risi vqenogo.

Redak��na koleg�� \�urnalu f�ziqnih dosl�d�en~", kolegi{f�ziki wiro v�ta�t~ �v�l�ra �

ba�a�t~ �omu mnog�Ý � blag�Ý l�ta.
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[3℄ I. R.�hnovski�,Fazovye perehody vtorogo roda.Metod kollektivnyh peremennyh (Naukova

dumka, KiÝv, 1985); I. R. Yukhnovskii, Phase Transitions of the Seond Order. Colletive Variables

Method (World Sienti�, Singapore, 1987).

[4℄ I. R.�hnovski�, Z.A. Gurski�, Kvantovo{statistiqeska� teori� neupor�doqennyh sistem

(Naukova dumka, Kiev, 1991).

[5℄ �. R. �hnovs~ki�, Kvantova mehan�ka (Lib�d~, KiÝv, 1995).

[6℄ �gor RafaÝloviq �hnovs~ki�: B�bl�ograf�qni� poka�qik, ukladaq�:N. �. Grivnak,O.O.�vor-

s~ka, (L~v�v, 1985).
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dumka, KiÝv, 1995).
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A. V. BORODQUK. MEHAN�KA: ZB�RNIK ZADAQ.

METODIKA ROZV'�ZUVANN�. NAVQAL^NI� POS�BNIK. (UkraÝns~ko� movo�)

(L~v�v: L~v�vs~ki� na�onal~ni� un�versitet �men� �vana Franka, 1999, 210 s.)

A. V. BORODCHUK. MECHANICS: COLLECTION OF TASKS AND PROBLEMS.

METHODS OF SOLUTION. (In Ukrainian)

(Lviv: Lviv University Press, 1999, 210 p.)

U pos�bniku z�brano ponad 300 zadaq z us�h rozd�l�v kursu mehan�ki. Dokladno rozgl�nuto me-

todiqn� aspekti rozv'�zann�, �k� �l�stru�t~ sposobi ta metodi roboti nad zadaqe�.

Dl� student�v f�ziqnih � f�ziko{matematiqnih spe��l~noste� viwih navqal~nih zaklad�v,

a tako� dl� vikladaq�v ta uqn�v f�ziko{matematiqnih l�eÝv, os�b, wo za�ma�t~s� samoosv�to�.

(Anota��)

�ROSLAV DOVGI�. QAR�VNE �VIWE NADPROV�DN�ST^. (UkraÝns~ko� movo�)

(L~v�v: �vrosv�t, 2000, 440 s.)

JAROSLAV DOVHYJ. A MAGIC PHENOMENON OF SUPERCONDUCTIVITY. (In Ukrainian)

(Lviv: Eurosvit, 2000, 440 p.)

Kniga  naukovo� monograf�� z f�ziki nadprov�dnosti, adresovano� molodim naukov�m. U

perx�� qastin� rozgl�nuto nadprov�dn� metali � splavi, u drug��| visokotemperaturn� nadprov�d-

niki. Visv�tleno fenomenolog�qn� p�dhodi do po�snenn� nadprov�dnosti, osnovn� zasadi m�krosko-

p�qnoÝ teor�Ý BKX, a tako� proanal�zovano suqasn� konep�Ý visokotemperaturnoÝ nadprov�dnosti.

Zverneno uvagu na nizku problem, wo vimaga�t~ podal~xih dosl�d�en~.

Dl� naukov�v, vikladaq�v, student�v ta uqn�v. (Anota��)

FUNDAMENTAL^N� � PRIKLADN� PROBLEMI SUQASNOÕ F�ZIKI.

MATER�ALI II M��NARODNOGO SMAKULOVOGO SIMPOZ�UMU. (UkraÝns~ko� movo�)

Za redak�� L. D�duha, �. Dovgogo, V. Lipove~kogo, M. Med�ha,

�. N�k�forova, A. Pundika, O. Rok�~kogo.

(Ternop�l~: Ternop�l~s~ki� der�avni� tehn�qni� un�versitet, D�ura, 2000, 288 s.)

FUNDAMENTAL AND APPLIED PROBLEMS OF MODERN PHYSICS.

PROCEEDINGS OF 2nd INTERNATIONAL SMAKULA SYMPOSIUM. (In Ukrainian)

Edited by L. Didukh, J. Dovhyj, V. Lypovetskii, M. Medyukh,

Yu. Nikiforov, A. Pundyk, O. Rokitskii.

(Ternopil: Ternopil Tehnial University, Dzhura, 2000, 288 p.)

U zb�rniku podano mater��li dopov�de� IIM��narodnogo Smakulovogo simpoz�umu, prisv�qenogo

100{r�qq� v�d dn� narod�enn� vidatnogo ukraÝns~kogo f�zika Oleksandra Smakuli. U mater��lah

rozgl�nuto xiroki� spektr problem suqasnoÝ f�ziki.

Podano tako� dva ogl�di O. Smakuli ta naris profesora V. �ili pro �itt� � naukovu d��-

l~n�st~ uqenogo. (Anota��)

FORMULI �ITT� � TVORQOST� AKADEM�KA �HNOVS^KOGO.

ESE, �NTERV'�, HRON�KA. (UkraÝns~ko� movo�)

Za redak�� V. �. Zdorovegi, B. V. Zal�zn�ka, O. L. �vank�va, �. M. Mrigloda, �. O. Xevqenka.

(L~v�v{KiÝv, 2000, 160 s.)

FORMULAS OF LIFE OF ACADEMICIAN YUKHNOVSKII.

ESSAYS, INTERVIEWS, CHRONICLE. (In Ukrainian)

Edited by V. Y. Zdorovega, B. V. Zaliznyak, O. L. Ivankiv, I. M. Mryglod, Yu. O. Shevhenko.

(Lviv{Kyiv, 2000, 160 p.)

Kniga, vidana z nagodi 75{r�qq� akadem�ka NAN UkraÝni, narodnogo deputata UkraÝni, golovi

parlaments~kogo Kom�tetu z pitan~ osv�ti ta nauki �gor� RafaÝloviqa �hnovs~kogo,  rozpov�dd�

�ogo koleg | pol�tik�v, uqenih, pis~mennik�v � �urnal�st�v | pro vidatnogo f�zika{teoretika,

aktivnogo pol�tika � bor� za na�onal~ne v�drod�enn� UkraÝni, privablivu � oder�imu l�dinu,

v�rnogo sina, mudrogo bat~ka, n��nogo d�dus�, talanovitogo vqitel� � vihovatel� k�l~koh pokol�n~

f�zik�v, pol�tik�v, gromad�n UkraÝni. (Anota��)
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M. M. BOGOL�BOV, M. M. BOGOL�BOV, mol.

MODEL^N� ZADAQ� TEOR�Õ POL�RONA. (Angl��s~ko� movo�)

(�ordon end Br�q sans pabl�xerz, 2000, 264 s.)

N. N. BOGOLUBOV (DECEASED) AND N. N. BOGOLUBOV, JR.

MODEL PROBLEMS OF POLARON THEORY. (In English)

(Gordon and Breah Siene Publishers, 2000, 264 p.)

This book by N. N. Bogolubov and N. N. Bogolubov, Jr. is devoted to one of the most fundamental

and fasinating problems in modern theoretial and mathematial physis | the polaron problem. As

is well known, the idea of the polaron was put forward many years ago. Sine then this onept has

been suessfully implemented in many spei� models and has proven to be an interesting objet of

study as well as a useful researh tool in many �elds of physis, both fundamental and applied. Several

important methods of modern mathematial physis were �rst developed in response to the requirements

of the polaron theory. It suÆes to mention suh outstanding ahievements as the onept of Feynman's

path integral and the alternative Bogolubov's formalism of the averaged operator T{produts whih alone

signi�antly inuened theoretial researh in various �elds of physis.

It is absolutely impossible to over the whole range of urrent polaron studies in a single book, even

in a very large one. Therefore, the authors have onentrated on a muh humbler task. The book mainly

onerns the systemati appliation of the above{mentioned formalism of T{produts to a broad lass of

polaron{type models. Chapter 1 briey outlines the main priniples of the alulus of the averaged operator

T{produts. Speial attention is paid to the appliation of this general method to the investigation of the

so{alled `linear polaron Hamiltonian' introdued by the authors in their previous studies. It is shown that

the linear polaron is an exatly solvable model system and that the detailed alulations of its free energy,

the ground state energy, and of the orrelation and Green's funtions are valid for arbitrary values of

the oupling onstant and temperature. While the linear polaron model in itself is not, stritly speaking,

physially sound, it nevertheless plays an important role in the presentation of material in the book as a

onvenient trial model.

In Chapter 2 the equilibrium state of a physially sound polaron system (Fr�ohlih{type polaron system)

is onsidered. The funtional variational method is developed based on the T{produts formalism whih

uses the linear polaron model as a trial model. This method allows one to obtain an upper boundary on the

free energy (and thus on the ground state energy as well) whih is valid for all values of model parameters

and temperature. This boundary on the one hand generalizes the well{known Feynman's inequality but,

on the other hand, is derived in a far more simple and transparent manner than the onventional path

integral formalism. In this hapter it is also proved that in the ase of a small interation onstant the

formalism of T{produts provides a basis for a systemati �nite{temperature perturbation theory.

The ase of strong oupling an be treated within the framework of another powerful tehnique devel-

oped by the authors | the adiabati approximation| whih is further developed here. In partiular, the

latter approximation has been analysed in appliation to the strong{oupling limit of the optial polaron

model.

The purpose of Chapter 3 is to outline a way to onstrut a onsistent nonequilibrium polaron theory.

The ore of this hapter onstitutes the generalized kineti equation for an arbitrary quantum system

interating with an in�nite number of modes of a Bose{�eld through the linear oupling Hamiltonian.

This formally exat equation, derived by means of a rigorous elimination of the Bose amplitudes, yields

various physially reasonable approximations whih allow for desribing the nonequilibrium harateristis

of a polaron system under various onditions.

The nonequilibrium properties of the linear polaron system introdued in Chapter 1 are analysed in

full. It is shown that as with the equilibrium ase, this system an also be solved to some extent in the

nonequilibrium ase.

Regarding the general polaron model, it is shown that generalized Boltzmann equations | whih for

a long time has been a onventional and fruitful approah in the polaron transport theory | diretly

follow from the generalized kineti equation in the ase of weak oupling. On the whole, the generalized

kineti equation provides an alternative way of investigating the nonequilibrium behavior of a polaron

whih is often more straightforward and easier to understand than Feynman's path integral formulation

of the nonequilibrium polaron theory.

In summary, the book appears to be a valuable ontribution to the �eld, whih undoubtedly will be

of interest to all researhers in the �eld of polaron theory. Being an example of modern, omprehensive

and mathematially rigorous investigation of a partiular physial problem, this book may also serve as a

useful supplement to advaned university ourses in mathematial physis as well as in theoretial solid

state physis. (Foreword by Professor Vitor G. Baryakhtar, Aademiian of the Aademy of Sienes of

Ukraine)
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