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L^V�VS^KO-VARXAVS^KI� SEM�NAR \F�LOSOF�� NAUKI"

(Varxava, 20{30 veresn� 2001 roku)

LVIV-WARSAW WORKSHOP \PHILOSOPHY OF SCIENCE"

(Warsaw, September 20{30, 2001)

�z 20 do 30 veresn� 2001 r. u Varxavs~komu un�versitet� v me�ah ugodi m�� L~v�vs~kim ta

Varxavs~kim un�versitetami v�dbuvs� drugi� sem�nar \F�losof�� nauki". �ogo koordinatorami 

kafedra teoretiqnoÝ f�ziki L~v�vs~kogo na�onal~nogo un�versitetu �men� �vana Franka � Centr

dosl�d�en~ antiqnoÝ tradi�Ý v Pol~w� ta Central~nosh�dn�� �vrop� Varxavs~kogo un�versitetu

na qol� z prof. ��i Akserom. Ker�vniki sem�naru | prof. �van Vakarquk (UkraÝna) ta prof.

�ek �dak� (Pol~wa). C~ogor�qna zustr�q bula prisv�qena problemam log�qnih aspekt�v p�znann�,

wo � zna�xlo v�dbitok u ÝÝ nazv�: \Suqasn� log�qno-metaf�ziqn� kontrovers�Ý". Lek�Ý na sem�nar�

qitali prov�dn� fah�v�-naukov� ta f�losofi �z L~v�vs~kogo un�versitetu ta �nstitutu f�losof�Ý

� Centru dosl�d�en~ antiqnoÝ tradi�Ý Varxavs~kogo un�versitetu. Sluhaqami buli ma��stranti �

asp�ranti z UkraÝni ta Pol~w�. Tradi��no roboqimi movami sem�naru buli pol~s~ka, ukraÝns~ka

ta angl��s~ka. Ni�qe podamo temi vigoloxenih na sem�nar� dopov�de�.

1. Bogdan Dz~obkovsk�, Pro \uprirodnenn�" ep�stemolog�Ý

2. Renata Vqorek, Dva ar�umenti G�lar� Putmana na korist~ zapereqenn� metaf�ziqnogo rea-

l�zmu

3. �oanna �en�otek, Metodolog�qn� koren� metaf�ziqnih zasad

4. Mar�� Zubri~ka, Diskus�Ý pro \k�ne~" u f�losof�Ý| �stor�Ý| l�teratur�

5. Flor�� Baeviq, F�losof�� movi oqima l�n�v�sta

6. Mar�ux �ri�'�n, Pro un�versal�Ý (kritika pevnoÝ ar�umenta�Ý)

7. �van Vakarquk, K�t Xredin�era � problema dvoh kul~tur

8. V�tol~d Strav�n~sk�, Pro reduk�on�zm � emer�entizm u nau�

9. Kxixtof Vu�tov�q, Pro sposobi ob�runtuvann� v matemati�

10. �ek �dak�, Pro f�losofs~ki� rel�tiv�zm

11. Anna Vu�tov�q, Pro atomarn� vislovl�vann�

12. �vgen V�nogradov, Konstruktiv�stiqn� tenden�Ý u suqasn�� anal�tiqn�� f�losof�Ý

13. El~�bta Kaluxin~ska, Pro konstruktiv�zm

14. Volodimir Tkaquk, Nov� eksperimenti ta osnovi kvantovoÝ teor�Ý

15. Anna �dinak, P�znaval~na rol~ movi za Kazimirom A�dukeviqem

16. �zef Stuhl�n~sk�, Pro prirodu �stini

17. Miha�lo B�lins~ki�, Faktor Qekanovs~kogo v ep�stemolog�Ý angl��s~kih d�sl�v ta v�dd�sl�v-

nih form

18. Mxko Talasv�q, Pro sens predikat�v

Volodimir Tkaquk, Taras �vors~ki�
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\R�ZDV�N� DISKUS�Õ 2002"

NA KAFEDR� TEORETIQNOÕ F�ZIKI LNU �M. �. FRANKA

(L~v�v, 4{5 s�qn� 2002 roku)

\CHRISTMASS DISCUSSIONS 2002"

AT THE DEPARTMENT FOR THEORETICAL PHYSICS

OF THE IVAN FRANKO NATIONAL UNIVERSITY OF LVIV

(Lviv, January 4{5, 2002)

Na kafedr� teoretiqnoÝ f�ziki L~v�vs~kogo na�onal~nogo un�versitetu �men� �vana Franka 4{

5 s�qn� 2002 roku prohodili, v�e tradi��n�, R�zdv�n� naukov� diskus�Ý. Predmetom ~ogor�qnih

diskus�� stali problemi kvantovoÝ mehan�ki, rel�tiv�sts~kih sistem bagat~oh qastinok, f�ziki

tverdogo t�la ta fazovih perehod�v. Ni�qe podamo anota�Ý vigoloxenih dopov�de�.

POL�MERI V PORISTOMU SEREDOVIW�: NOV� SKE�L�N�OV� ZAKONI

V. Blava~ka

1

, K. fon Ferber

2

, �. Golovaq

1;3

1

�nstitut f�ziki kondensovanih sistem NAN UkraÝni, L~v�v

2

Un�versitet Fra�bur�a, 79104, Fra�bur�, FRN

3

L~v�vs~ki� na�onal~ni� un�versitet �men� �vana Franka, kafedra teoretiqnoÝ f�ziki

Dosl�d�eno ske�l�n�ov� vlastivost� dovgih gnuqkih pol�mernih makromolekul u seredoviw�

z defektami, wo skorel~ovan� abo nale�at~ do pevnih poristih struktur. Zastosovano metod

teoretiko-pol~ovoÝ renormal�za��noÝ grupi z vikoristann�m model� vipadkovih blukan~ �z samo-

unikann�mi (SAWs) �z N krok�v na vipadkovo rozveden�� �rat� v asimptotiqn�� grani� N !1.

V�domo, wo slabki� neskorel~ovani� toqkovi� bezlad ne vpliva na un�versal~n� ske�l�n�ov� vlas-

tivost� SAWs (Y. Kim, J. Phys. C 16 (1983) 1345). Mi dosl�d�umo SAWs na d-vim�rn�� �rat� �z

zamoro�enimi dom�xkami, wo skorel~ovan� za stepenevim zakonom � r

�a

dl� velikih v�dstane�

r. Obqislenn� vikonano z vikoristann�m rozkladu pri f�ksovan�� vim�rnost� prostoru d = 3 �

zm�nnogo znaqenn� korel���nogo parametra 2 � a � 3. Dl� otrimann� nad��nih k�l~k�snih rezul~-

tat�v do oder�anih r�d�v zastosovano r�zn� metodi peresumovuvann� [V. Blavats'ka, Ch. von Ferber,

Yu. Holovath, Phys. Pev. E 64, 041102 (2001)℄. Zna�deno, wo ske�l�n�ova poved�nka pol�mer�v u

seredoviw� z dalekos��no-skorel~ovanim bezladom harakterizut~s� naborom novih pokaznik�v v

�nterval� a

marg

� a < 3. Ni�qe znaqenn� a = a

marg

sil~n� korel��Ý bezladu spriqin��t~ kolaps

pol�mernogo lan�ga.

PRO HVIL^OVU FUNKC�� GARMON�QNOGO OSCIL�TORA Z TERT�M

L. F. Bla�ivs~ki�

L~v�vs~ki� na�onal~ni� un�versitet �men� �vana Franka, kafedra teoretiqnoÝ f�ziki

Rozgl�damo hvil~ovi� garmon�qni� osil�tor p�d d�� sili tert�. Klasiqne r�vn�nn� ruhu

mo�na otrimati z� zviqa�nogo la�ran���na dl� osil�tora, �kwo t�l~ki pripustiti, wo masa

zale�it~ v�d qasu: m(t) = m

0

e

rt

. Tod� dl� rozrahunku funk�Ý �r�na xredin�er�vs~kogo r�vn�nn�

zruqno vikoristati fe�nman�vs~ki� formal�zm �nte�ruvann� za traktor��mi konf��ura��nogo

prostoru.Dosl�d�eno qasovu evol��� hvil~ovoÝ funk�Ý ta kvaz�r�vn�v ener��Ý.Rozgl�nuto vipadki

velikih � malih znaqen~ dispativnih sil.

KOLEKTIVN� ZBUD�ENN� OPTIQNOGO TIPU V B�NARNIH R�DINAH

T. Brik, �. Mriglod

�nstitut f�ziki kondensovanih sistem NAN UkraÝni, L~v�v

Metod uzagal~nenih kolektivnih mod zastosovano dl� dosl�d�enn� m�kroskop�qnoÝ dinam�ki b�-

narnoÝ r�dini poza g�drodinam�qno� d�l�nko�. Osnovni� akent zrobleno na poxuk rozv'�zk�v uza-

gal~nenih r�vn�n~ Lan�evena, wo v�dpov�da�t~ pozdov�n�m ta popereqnim fononnim zbud�enn�m

optiqnogo tipu. Dovedeno, wo veliqina zgasann� zbud�en~ optiqnogo tipu viznaqat~s� koef��n-

tom vzamnoÝ difuz�Ý ta znaqenn�m statiqnogo strukturnogo faktora `konentra��{konentra��'

S

xx

(k) pri k = 0, �ke  m�ro� nabli�enn� sistemi do toqki rozxaruvann�. Pokazano, wo v gazo-

vih sum�xah kolektivn� zbud�enn� optiqnogo tipu  nest��kimi v dovgohvil~ov�� grani�, prote

mo�ut~ vinikati pri pevnomu harakternomu masxtab�, wo viznaqat~s� veliqino� graniqnogo
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hvil~ovogo vektora k

H

� v�d�gra�t~ pri ~omu suttvu rol~ na mezoskop�qnih prostorovih v�dsta-

n�h.

Otriman� anal�tiqn� rezul~tati por�vn��t~s� �z qislovimi rozrahunkami, wo provodilis� me-

todom molekul�rnoÝ dinam�ki dl� b�narnoÝ sum�x� KrAr �z poten��lami vzamod�Ý tipu Lennard{

D�onsa, dl� metal�qnogo splavu Mg

70

Zn

30

, a tako� dl� gazovoÝ sum�x� HeNe. Na osnov� zapro-

ponovanogo formal�zmu kolektivnih fononnih zbud�en~ optiqnogo tipu obgovoreno mo�liv�st~

po�snenn� �viwa \xvidkogo" zvuku v r�dkomu metal�qnomu splav� Li

4

Pb ta perspektivi �ogo za-

stosuvann� dl� opisu amorfnih sistem � pereoholod�enih r�din.

KVAZ�KLASIQNI� TA 1=N ROZKLADI U KVANTOV�� MEHAN�C�

�. O. Vakarquk

L~v�vs~ki� na�onal~ni� un�versitet �men� �vana Franka, kafedra teoretiqnoÝ f�ziki

Dl� qastinki, wo ruhat~s� u N -vim�rnomu prostor� v pol� silovogo entra, za dopomogo� teor�Ý

zburen~ Rele�{Xredin�era dl� angarmon�qnogo osil�tora obqisleno vlasn� znaqenn� energ�ÝE=N

z toqn�st� do (�h=N )

3

vkl�qno. Dosl�d�eno dek�l~ka konkretnih modele�. C� rezul~tati mo�ut~

stanoviti �nteres u zv'�zku z vivqenn�m tak zvanih kvaz�toqno rozv'�zuvanih model~nih zadaq

metodami supersimetriqnoÝ kvantovoÝ mehan�ki.

PROCESI NAMAGNEQENN� PRI NIZ^KIH TEMPERATURAH

U SP�NOVIH MODEL�H MAGNETIK�V

O. Der�ko

�nstitut f�ziki kondensovanih sistem NAN UkraÝni, L~v�v

L~v�vs~ki� na�onal~ni� un�versitet �men� �vana Franka, kafedra teoretiqnoÝ f�ziki

�nteres do anal�zu zale�nosti namagneqen�st~| prikladene pole pri niz~kih temperaturah v

odnovim�rnih sp�novih model�h magnetik�v zr�s p�sl� roboti Ox�kavi, �manaki � Afleka [M. Os-

hikawa, M. Yamanaka, I. A�ek, Phys. Rev. Lett. 78, 1984 (1997)℄, u �k�� bulo pokazano, wo u sp�n-s

aks��l~no-simetriqnih lan��kah z per�odom osnovnogo stanu p namagneqen�st~ m zadovol~n�

umovu p(s�m) = �le qislo.Obqislenn� zale�nostim

z

v�d veliqini popereqnogo pol� u sp�n-

1

2

�zo-

tropnomu XY lan��ku demonstru �vno, �k real�zut~s� � umova kvantuvann� namagneqenosti

� z'�vl��t~s� \plato" v zale�nost� namagneqen�st~ | pole. Analog�qne obqislenn� dl� sp�n-

1

2

lan��ka �zin�a v popereqnomu pol� pokazu v�dsutn�st~ \plato", qogo � sl�d bulo oq�kuvati �z si-

metr��nih m�rkuvan~. Z drugogo boku, klasiqni� (s!1) �zotropni� XY lan��ok (qi lan��ok

�zin�a v popereqnomu pol�) te� mo�e vi�vl�ti shodinkopod�bnu zale�n�st~ m

z

v�d veliqini pri-

kladenogo popereqnogo pol�. Wob prosl�dkuvati, �k v�dbuvat~s� pereh�d v�d kvantovogo re�imu

(s =

1

2

) do klasiqnogo re�imu (s ! 1), proponut~s� vikoristatiti renormal�za��no-grupovi�

p�dh�d Drella, Ve�nste�na, �nklov�qa [S. D. Drell, M. Weinstein, S. Yankielowiz, Phys. Rev. D 16,

1769 (1977)℄, rozrobleni� dl� obqislenn� niz~koener�etiqnih r�vn�v gam�l~ton��n�v u kvantovopo-

l~ovih teor��h na �rat�.

DEKOGERENC�� KVANTOVIH SISTEM

T. Krohmal~s~ki�

�nstitut f�ziki kondensovanih sistem NAN UkraÝni, L~v�v

Dekogeren�� kvantovoÝ sistemi| e proes perehodu (reduk�Ý) qistih (superpozi��nih) kvan-

tovih stan�v u stani sum�xe�, wo movo� matri� gustini oznaqa zmenxenn� do nul� ÝÝ pozad��go-

nal~nih element�v. Priqino� dekogeren�Ý kvantovoÝ sistemi  zaplutuvann� ÝÝ stan�v �z stanami

otoqenn�. Dekogeren�� pri vim�r�vann� we naziva�t~ kolapsom hvil~ovoÝ funk�Ý.
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�RATKOVI� GAZ U NEODNOR�DNOMU LOKAL^NOMU POL�:

\GEOMETRIQNA" REAL�ZAC�� MODEL�

�. V. Stas�k, O. V. Veliqko

�nstitut f�ziki kondensovanih sistem NAN UkraÝni, L~v�v

Na osnov� model� �ratkovogo gazu rozgl�nuto termodinam�qn� vlastivost� sistemi qastinok z

dalekos��no� vzamod�� pri na�vnost� neodnor�dnogo lokal~nogo pol�, �ke d� na qastinki. Kon-

kretno� real�za�� model�  zadaqa pro adsorb�� dipol~nih qastinok na poverhn�h t�l r�znoÝ

formi v zovn�xn~omu elektriqnomu pol�, abo � pro �nterkal��� (adsorb��) takih qastinok u

poristih seredoviwah. Rozrahovano osnovn� termodinam�qn� funk�Ý � dosl�d�eno st��k� r�vnova�n�

stani sistemi. Vivqeno fazov� perehodi m�� fazami z r�zno� konentra�� qastinok (stupenem

pokritt� poverhon~) � r�znimi znaqenn�mi sumarnogo dipol~nogo momentu. Tak� perehodi v�dbuva-

�t~s� pri zm�n� r�vn� hem�qnogo poten��lu dipol~nih qastinok v otoqu�qomu seredoviw�, napru-

�enost� elektriqnogo pol� abo temperaturi. Otriman� rezul~tati �l�stru�t~s� na priklad� t�l

(qi por), poverhn� �kih ma�t~ sferiqnu formu abo sklada�t~s� z ploskih grane�.

KVAZ�TOQNO ROZV'�ZUVANE R�VN�NN� PAUL�

V. Tkaquk, S. Vakarquk

L~v�vs~ki� na�onal~ni� un�versitet �men� �vana Franka, kafedra teoretiqnoÝ f�ziki

Mi rozgl�nuli ruh elektrona v plowin�, perpendikul�rn�� do aks��l~no-simetriqnogo magnet-

nogo pol�. Za dopomogo� metodu supersimetr�Ý zna�deno kvaz�toqno rozv'�zuvane magnetne pole z

�vno v�domimi hvil~ovimi funk��mi dl� nul~ovogo ta odnogo zbud�enogo ener�etiqnogo r�vn�v.

URAHUVANN� SIL REAKC�Õ VIPROM�N�VANN�

V REL�TIV�STS^KIH SISTEMAH VZA�MOD��QIH QASTINOK

V. Tret�k

�nstitut f�ziki kondensovanih sistem NAN UkraÝni, L~v�v

U klasiqni� rel�tivists~ki� elektrodinamii sili reakiÝ vipromin�vann� opisu�t~s� vidomo�

formulo� Lorena{Diraka, �ka mistit~ tret� pohidnu vid koordinat qastinki. Ce privodit~ do

nizki problem z fiziqno� interpretai� \za�vih rozv'�zkiv", �ki ne viznaqa�t~s� zadann�m po-

qatkovih koordinat i xvidkoste� qastinok. Osoblivo �skravo i problemi pro�vl��t~s� v rozgl�di

odniÝ zar�d�enoÝ qastinki z� svoÝm vlasnim elektromagnetnim polem.

V opisi sistemi vzamodi�qih qastinok umovi Puankare-invari�ntnosti vimaga�t~ vikoris-

tann� la�ran�i�niv, zale�nih vid pohidnih neskinqenno visokogo por�dku, �ki privod�t~ do ne-

lokal~nih u qasi rivn�n~ ruhu. V nabli�enn�h za konstanto� vzamod�Ý abo 

�1

mamo rivn�nn�

skinqennogo por�dku, ale viwogo, ni� drugi�, i z rostom por�dku nabli�enn� por�dok rivn�n~ ruhu

zviqa�no zrosta. Dl� roboti z takimi rivn�nn�mi ruhu bulo zaproponovano prinip vidboru fi-

ziqnih rozv'�zkiv, wo ma�t~ buti analitiqnimi za malim parametrom i zadovol~n�ti rivn�nn�

ruhu drugogo por�dku. Ci rivn�nn� budu�t~s� metodom poslidovnih nabli�en~ xl�hom vikl�-

qenn� viwih pohidnih za dopomogo� rivn�n~ ruhu ni�qih por�dkiv nabli�enn�. Tut proponut~s�

zastosuvati � � proeduru do rozgl�du rivn�n~ ruhu sistemi vzamod��qih qastinok za na�vno-

sti sil reakiÝ vipromin�vann�. Tak� r�vn�nn� ruhu ne vipliva�t~ prirodnim qinom z �odnogo

var����nogo prinipu, wo, odnak, ne obme�u mo�livoste� Ýh pobudovi ta dosl�d�enn� metodami

rel�tiv�sts~koÝ teor�Ý pr�mih vzamod��.

U me�ah nabli�enn� za konstanto� vzamod�Ý pobudovano perx� netriv��l~n� popravki do r�v-

n�n~ ruhu drugogo por�dku dl� xirokogo klasu vzamod��,wo harakterizu�t~s� d�� tipu Fokkera

� vkl�qa�t~ f�ziqno va�liv� vipadki elektrodinam�ki � zagal~noÝ teor�Ý v�dnosnosti. R�vn�nn�

podano v �vno kovar��ntnomu ta trivim�rnomu odnoqasovomu vigl�dah � dovedeno, wo voni zadovo-

l~n��t~ umovi prediktivnosti � Puankare-invari�ntnosti.

Dl� slabkorel�tiv�sts~koÝ sistemi qastinok u perxomu netrivi�l~nomu por�dku nabli�enn�,

koli pro�vl��t~s� efekti vipromin�vann� | por�dku 

�3

, zna�deno netoqkove peretvorenn� ko-

ordinat, �ke vzagali usuva z r�vn�n~ ruhu dodanok, wo vidpovida reakiÝ vipromin�vann�. U novih

koordinatah rivn�nn� ruhu mo�na oder�ati z funkiÝ La�ran�a (dl� elektromagnetnoÝ vzamod�Ý

e la�ran�i�n Darvina) ta pobuduvati gamil~toniv opis z kanoniqnimi �eneratorami grupi Puan-

kare. Zna�deno te� funki� La�ran�a (zale�nu v�d priskoren~) � zbere�ni veliqini u terminah

vihidnih fiziqnih zminnih.
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V�DNOSN� �NVAR��NTI ELEKTROMAGNETNOGO POL�

�. Qorn��

L~v�vs~ki� na�onal~ni� un�versitet �men� �vana Franka, kafedra astrof�ziki

�z spe��l~nih peretvoren~ Lorena dl� komponent elektromagnetnogo pol� otrimano veli-

qini, wo zber�ga�t~s� dl� par �ner��nih sistem v�dl�ku �z zadano� post��no� v�dnosno� xvid-

k�st�, odnak dl� r�znih par  v�dpov�dno r�znimi. Z Ýh vikoristann�m zna�deno zv'�zok m�� gustino�

ener��Ý � gustino� �mpul~su pol�. Pokazano, wo v�n zale�it~ v�d v�dnosnoÝ xvidkosti �ner��nih

sistem u peretvorenn�h Lorena.

KRITIQNA POVED�NKA V AN�ZOTROPN�� TOQC� L�VXICA

M. Xpot

1

, G. V. D�l~

2

1

�nstitut f�ziki kondensovanih sistem NAN UkraÝni, L~v�v

2

Un�versitet Essen, 45117, Essen, FRN

Toqka L�vxia (TL) | e osobliva mul~tikritiqna toqka fazovoÝ d��grami. U �� toq� \zu-

str�qa�t~s�" tri fazi: visokotemperaturna nevpor�dkovana � dv� niz~kotemperaturn�, po-r�znomu

upor�dkovan� | odnor�dna � per�odiqno modul~ovana. Prikladom sp�novoÝ sistemi, v �k�� rea-

l�zut~s� TL,  ANNNI-model~ | model~ �zin�a z konkuru�qimi fero- � antiferomagnetnimi

vzamod��mi vzdov� vibranogo napr�mu.

Za dopomogo� teoretiko-pol~ovih metod�v mi rozrahuvali kritiqn� pokazniki, wo harakteri-

zu�t~ m-kratno virod�en� TL, z toqn�st� do �

2

L

, de �

L

= 4 +

m

2

� d | v�dhilenn� v�d verhn~oÝ

graniqnoÝ rozm�rnosti prostoru. Vperxe za 25 rok�v \�snuvann�" model� � pokazniki otriman� dl�

dov�l~nih znaqen~ 0 < m < d, priqomu �vno prodemonstrovano �snuvann� oboh �zotropnih grani~

| m! d, wo v�dpov�da �zotropn�� TL, � m! 0, wo v�dpov�da zviqa�n�� kritiqn�� toq�.

\ISING LECTURES { 2002": THE 6TH ANNUAL SEMINAR ON PHASE TRANSITIONS

AND CRITICAL PHENOMENA

(Lviv, Marh 12{14, 2002)

\�ZIN��VS^K� QITANN� { 2002": 6-I� WOR�QNI� SEM�NAR �Z FAZOVIH PEREHOD�V

TA KRITIQNIH �VIW

(L~v�v, 12{14 berezn� 2002 r.)

The idea to set-up in Lviv an annual seminar on phase transitions and ritial phenomena holding the

name of \Ising letures" arose in 1997, when a group of Lviv physiists learned from Professor Sigismund

Kobe about the life path of Ernest Ising (see S. Kobe, J. Stat. Phys. 88, 991 (1997) and J. Phys. Stud.

2, 1 (1998)). For many of us the name of Ising was deep in the beginning of history of phase transitions

theory and we were really surprized learning that he was still in good health then and hearing about his

life and adventures during the period after the \Ising model" was born. The Ising model is one of the

lassial models in physis of phase transitions and it seemed for us quite natural to all the seminar by

the name of Ising. Sine 1997 the seminar has been regularly organized by the Institute for Condensed

Matter Physis of the National Aad. Si. of Ukraine and Ivan Franko National University of Lviv. The

seminar aims at promoting and deepening studies of ritial phenomana as well as exhanging information

between sholars working in this �eld. More detailed information may be ahieved from our institute's

server: http://www.imp.lviv.ua following links \onferenes" and \Ising Letures".

This year the program of the seminar onsisted of seven letures given by the leading sholars in their

�elds. Eah of the letures ontained both a review giving the omprehensive state-of-art in the subjet

hosen by the leturer as well as the original part. The last was presented in the way whih allowed also

an understanding by students whih widely attended the seminar. On behalf of the organizers I would like

to express warmest appreiation to the leturers for their exellent work as well as to the Siene Support

Foundation (Lviv) and the Institute for Condensed Matter Physis of the National Aad. Si. of Ukraine

for a partial �nanial support. The abstrats of the letures are given below in the order the letures were

given.

Yurij Holovath
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PHASE TRANSITIONS IN STRONGLY CORRELATED ELECTRON SYSTEMS.

EXACTLY SOLVABLE MODELS

Ihor Stasyuk

Institute for Condensed Matter Physis, National Aad. Si. of Ukraine, Lviv, Ukraine

Some problems of the theory of strongly orrelated eletron systems are disussed in the leture. A

brief review of the history of the main ideas and model development (from the Bogoliubov polar model

of the metal, Hubbard model and its extensions to the Faliov{Kimball and pseudospin-eletron models)

is given.

The dynamialmean �eld theory (DMFT) approah, whih is exat in the limit of the in�nite dimension

of spae, is presented on the example of the binary alloy lattie model. It provides a derivation of equations

for the oherent potential and eletron Green's funtion in an analyti form as well as expressions for the

grand anonial potential and stati suseptibilities in the ases of the exatly solvable models.

Besides the binary alloy model the pseudospin-eletron model (PEM) and Faliov{Kimball (FK) one

belong to the models of this kind. The results of reent investigations of the FK model performed by various

groups are disussed. The main features of the energy spetrum and thermodynamis of the model as well

as phase transitions into modulated or segregated phases are onsidered.

Speial attention is paid in the leture to the pseudospin-eletron model whih appeared in the last

few years in onnetion with the investigation of the high-T



superondutors and systems with hydrogen

bonds (the model is losely related to the FK model but di�ers by the regime of the thermodynamial

averaging proedure). The results of investigation of the equilibrium states of PEM (using its various

versions) within the DMFT sheme and by means of the generalized random phase approximation are

analyzed and ompared. The possibilities of appliation of the PEM to the desription of inhomogeneous

states and struture instabilities in the high-T



superonduting systems are disussed.

THE RANDOM POTTS MODEL

Bertrand Berhe

Universit�e Henri Poinare, Nany{1, Frane

Inuene of unorrelated, quenhed disorder on the phase transition of two dimensional Potts models

will be reviewed. After an introdution where the onditions of relevane of quenhed randomness on phase

transitions are exempli�ed by some experimental measurements, the results of perturbative and numerial

investigations in the ase of the Potts model will be presented. The Potts model is of partiular interest,

sine it an have in the pure ase a seond-order or a �rst-order transition, depending on the number of

states per spin. In 2d, transfer matrix alulations and Monte Carlo simulations are used in order to hek

the validity of onformal invariane methods in disordered systems. These tehniques are then used to

investigate the universality lass of the disordered Potts model, in both regimes of the pure model phase

transitions. A test of replia symmetry is made possible through a study of multisaling properties.

TWO-DIMENSIONAL POLYMERS, THE EDWARDS MODEL AND O(N = 0) FIELD THEORY

Christian von Ferber

Universit�at Freiburg, Germany

In this leture, we disuss the saling properties of long exible polymer hains in two dimensions. We

ompare perturbative expansions of the Edwards model, lattie Monte Carlo simulations, and exat results

using onformal invariane and 2D quantum gravity for the (saling) properties of random walks with

self and/or mutual avoidane interations. We are espeially interested in the question of the universality

of the problem of self and mutually avoiding walks in two dimensions (2D), as well as in validating

multifratality found in these situations by �eld theoreti methods based on the Edwards model and by

a onformal theory.

We fous on model star opolymers in two dimensions: walks or polymers of di�erent speies with a

ommon starting point; the speies avoid eah other mutually. In our �eld theoreti approah we mapped

the problem of �nding the saling properties of the opolymer star to that of determining the anomalous

dimensions of appropriate loal �eld operator produts. Resummation of the perturbation series for these

dimensions provides reliable numeri values for a family of exponents that displays multifratal behavior.

A reent extension of the onformal theory for 2D polymers to random graphs using methods of 2D

gravity has revealed an exat derivation of this multifratal spetrum whih is in remarkable oinidene

with the perturbative results for a number of situations.
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To further investigate this oinidene with respet to universality and moreover to unover the reasons

for deviations, we have undertaken a series of MC simulations on the lattie where the implementation of

avoidane and topologial restritions of 2D polymers is most natural. While we on�rm the universality

of the 2D star opolymer problem of walks with topologial avoidane it appears to onstitute a lass

separate from the 2D Edwards and O(n) models with repelling interations.

FIELD THEORETICAL APPROACHES IN THE SUPERCONDUCTING PHASE TRANSITION

Flavio Nogueira

Freie Universit�at Berlin, Germany

Several �eld theoretial approahes to the superonduting phase transition are disussed. Emphasis

is given to theories of saling and renormalization group in the ontext of the Ginzburg{Landau theory

and its variants. Also disussed is the duality approah, whih allows aess to the strong oupling limit

of the Ginzburg{Landau theory.

RELAXATION IN QUANTUM SPIN CHAINS

Dragi Karevski

Universit�e Henri Poinare, Nany{1, Frane

The aimof this leture is to give a pedagogial introdution to the exat equilibriumand nonequilibrium

properties of free fermioni quantum spin hains. In a �rst part we present in full details the anonial

diagonalisation proedure and review quikly the equilibrium dynamial properties. The phase diagram

is analysed and possible phase transitions are disussed.

The remaining part is devoted to the nonequilibrium dynamial behaviour of suh quantum hains

relaxing from a nonequilibrium pure initial state. In partiular, a speial attention is paid to the relax-

ation of transverse magnetization. Two-time linear response funtions and orrelation funtions are also

onsidered, giving insights on the nature of the �nal nonequilibrium stationary state. The possibility of

aging is also disussed.

SOME FACTS ABOUT THE MATHEMATICAL THEORY OF THE ISING MODEL AND ITS

GENERALIZATIONS

Yurij Kozitsky

Marie Sk lodowska University, Lublin, Poland

The �rst part of the leture gives an outlook of the main aspets of the mathematial theory of

the Ising model. The existane and di�erentiability of the in�nite volume free energy density, inluding

the properties onneted with the Lee{Yang theorem, are disussed. Then the equilibrium state of the

model as a probability measure on the spae of on�gurations is introdued, a number of its properties

are desribed. In partiular, the nonuniqueness/phase transitions properties are disussed on the base of

Dobrushin's riterion, as well as of the Lebowitz/Martin{L�of analitiity results. In the seond part of the

leture, the above sheme is applied to the Ising model with a transverse �eld (De Gennes model), whih

ontains non-omutative operators. Here the Eulidean approah, in whih quantum states are represented

by probability measures, is employed.

QUANTUM PHASE TRANSITIONS IN ALTERNATING TRANSVERSE ISING CHAINS

Oleg Derzhko

Institute for Condensed Matter Physis, National Aad. Si. of Ukraine

and Ivan Franko National University of Lviv, Ukraine

We start from realling generally known topis of the phase transition theory: phase transitions of the

�rst and the seond order in lassial systems at nonzero temperature, the Onsager solution of the square-

lattie Ising model, ritial behaviour of the physial quantities, universality, saling, renormalization

group. Then we turn to the basi onepts of quantum phase transition theory disussing the experiment

of Bitko, Rosenbaum and Aeppli (1996) on Ising system (LiHoF

4

) plaed in a magneti �eld transverse

to the magneti axis and the phase diagram of the Ising spin model in the plane temperature{transverse

�eld. One-dimensional spin-

1

2

Ising model in a transverse �eld is a simplest model exhibiting the seond-

order quantum phase transition. We disuss a relation of that model to the square-lattie Ising model
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and present the `old' results of rigorous alulation derived by Pfeuty (1970). The essential tool in this

solution is the Jordan{Wigner fermionization. We briey explain how the fermioni desription an be

introdued and thus how the results of Pfeuty (and some other results) were derived. We ontrast quantum

and lassial transverse Ising hains emphasizing that the zero-temperature ontinuous phase transition

driven by the transverse �eld ours in the quantum hain only.

The seond part of the leture deals with the e�ets of a regular alternation of the Hamiltonian

parameters (i. e., the intersite exhange interation and on-site �eld) on the quantum phase transition.

We elaborate an approah based on ontinued frations for rigorous alulation of the thermodynami

quantities. The spin orrelation funtions for regularly alternating transverse Ising hains an be obtained

numerially. We disuss in detail the ase of a hain of period 2 omparing exat analytial and exat

numerial results for the ground state properties. Moreover, we demonstrate how the ground state (and

therefore all spin orrelation funtions) an be derived for speial parameter values. We omplete the

analysis of the e�ets of regular alternation examining the low-temperature behaviour of the spei� heat.

We sketh the phase diagram for a hain of period 3. We end up with onlusions emphasizing the e�ets

of regular alternation on the seond-order quantum phase transition in the transverse Ising hain.
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