MEPCOHAJIII, XPOHIKA, BIBJIIOTPA®II
PERSONALIA, MEETINGS, BIBLIOGRAPHY

JIBBIBCBKO-BAPITABCHKHUH CEMIHAP “@L10CO®PIT HAYKH”
(Bapwasa, 20-30 sepecns 2001 poxy)

LVIV-WARSAW WORKSHOP “PHILOSOPHY OF SCIENCE”
(Warsaw, September 20-30, 2001)

Iz 20 mo 30 Bepecua 2001 p. y BapmaBcbkoMy yHIBEPCHTETI B MeXKax YTroaW MikK JIBBIBCBKEM Ta
BapuraBchKuM VHiBepcHTeTaMu BinGysca opyruil ceminap “@imocodisa maykn” . Moro koopanHaTopaMu €
xadenpa TeopeTudHol disuku JIBBIBCHKOTO HallOHAJIBHOTO yHIBepcuTery iMeHl IBana ®pamka 1 Llentp
mocuimKedb anTuanol Tpaaniil B [loasmn ta lenrtpanprocxinmiit €Bpom Bapirascbkoro yHIBEpCHUTETY
Ha 9oJii 3 mpod. €xu Arcepom. Kepipuukn ceminapy — mpod. IBan Bakapuyk (Ykpaina) Ta mpod.
Auex Ananki (TTonbima). [Tporopiuna sycTpid 6y/ia npucBadeHa MpobaeMaM JOTTIHIX aCTEKTIB Mi3HAHH,
o 1 sHajinio BiambuTok y ii Haspl: “CydacHi JiorigHo-MeTadisndnl KoHTpoBepcii” . Jlekiml Ha ceminapi
YUTAJH TPOBIIHI daxiBI-HAYKOBIN Ta (glaocodu 13 JIBBIBCbKOTO yHIBEpcHTETY Ta lHCTUTYTY diocodil
it llerTpy mocaimKenb aHTHIHOI Tpaauilil Bapmascskoro yHiBepcuTery. Coayxadamu 6yinm MaricTpaHTH i
acmipanTn 3 Ykpainu Ta [lossmi. Tpagumiiino pobounmn MoBaMu ceMiHAPY OYJIM MOJIBCHKA, YKPAIHCHKA
Ta aHrdliicbka. Huxde momaeMo TeMu BUTOJTOINIEHNX HA CeMIHAP] HOMOBIIEH.

1. Borman 3pobkoBckl, [Ipo “ympupomaeHus” emicTeMOJIOr

2. Penara Bedopexk, [Ipa aprymentn ['stapi [lyTMana Ha KOpHCTH 3alepedeHHsa MeTadpi3sHIHOTO pea-
JI3MY

3. Noanna ['enrorex, Meronosoriuni Kopeni MeTadgisHIHEX 3acal
4. Mapia 3ybpurnska, luckycii mpo “kimerns” y diisocodil — icTopil — JiTepaTypl
5. ®uopiit Banepud, Pinocodis MOBH odnMa JIHTBICTA
6. Mapiymr [ pur’anen, [Ipo yriBepcasii (KpuTuka meBHOI aprymMenTaii)
7. Isan Bakapuyk, Kit lllpenunrepa i mpobiiemMa IBOX KYJIbTYD
8. Bitossn Crpasinbeki, [Ipo penyKInonisM i eMepreHTUsM y HayIl
9. Kumrrod Byitrosig, [1po ciocobu oOrpyHTyBaHHSA B MaTeMaTHII
10. Aduek Ananxi, [Ipo dbimocodcrkuit pesaTupismMm
11. Amnna Byiitosi4, [Ipo aToMapHi BHCJTOBIIOBAHHST
12. ©pren Binorpamos, KoHCTpyKTUBICTHYHI TeHAeHTI] y cydacHlil anamiTuanlil dimocodil
13. Eapxbera Kanymuabcka, [ITpo KoHCTPYKTUBIZM
14. Boaommmup Tkauyk, HoBl ekcriepruMeHTH Ta OCHOBI KBaHTOBOI Teopil
15. Awuna Cnunak, [lisHaBasabra poss Mo 3a Kasumupom AiimykeBuuem
16. H0sed Cryxumnbeki, [Ipo mpupony ictusn

17. Muxaiino Bimnacbknit, ®axTop YekaHOBCHKOTO B €MICTEMOJIOTI] aHTTIICHKUX JIE€CIB Ta BlIIIECTIB-
HIX PopM

18. Memko Tamacesiua, [Ipo cenc npenukatinB

Bononumup Trauyk, Tapac ABopchkuii
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“PI3JIBAHI JTUCKYCII 2002"
HA KAOEJIPI TEOPETHYHOI ®IBUKH JIHY IM. I. ®PAHKA
(JTvsis, 45 ciuna 2002 poxy)

“CHRISTMASS DISCUSSIONS 2002”7

AT THE DEPARTMENT FOR THEORETICAL PHYSICS

OF THE IVAN FRANKQO NATIONAL UNIVERSITY OF LVIV
(Lviv, January 4-5, 2002)

Ha xadempi Teopetudnoi dizuku JIbBIBCHKOTO HAIIOHAJIBLHOTO YHIBEpcUTETY iMenl IBana ®panka 4-
5 ciuna 2002 poky mpoxomuin, BkKe Tpamumiitai, PisgBami maykosi muckycii. [IpemmeToM mporopiaaux
OUCKyclit cTaym mpobsieMr KBAaHTOBOl MEXaHIKH, PEJATHBICTCHKUX CHCTEM HaraThboX JacTHHOK, (PI3SHKH
TBepIOro Tida Ta ¢azoBuX mepexomiB. Hukde momaeMo aHOTAIlll BUTOJIOMIEHAX TOMOBLAEH.

[IOJIIMEPU B IOPUCTOMY CEPEJOBUILIL: HOBI CKENJIIHI'OBI 3AKOHU
B. Baasauvka®, K. gon @epbep?, K. Tonosan'3
nemumym gisuru xondencosanur cucmem HAH Vepainu, Jvsis
2 Vnisepcumem @patbypra, 79104, Dpatibypr, @PH
3 JTvsiscorutl HayloHaabHull yHisepcumem iMent Isana Opanka, xadedpa meopemuunol disuru

HocmmkeHo CKeMTIHIOBlI BJAACTHBOCTI JOBIUX THYYKHX MOJIMEPHHX MaKPOMOJEKYJT V CEPEIOBHIII
3 medeKTaMu, MO0 CKOpeJhoBaHl abo HaJlekaTh 0 TMEBHUX TMOPUCTHX CTPYKTYD. 3aCTOCOBAHO METOJ
TEOPETHKO-TIOJIHOBO1 peHOPMAaJII3aIlifHOl TPYIH 3 BUKOPUCTAHHAM MOMEJI BHIAIKOBHX OJIYKaHb 13 caMo-
yuugauaaMn (SAWSs) i3 N KpokiB Ha BHIAIKOBO PO3BeneHill rparii B acuMuToTHYHi{ rpannm N — oo.
Binowmo, 1o cyrabkmit HecKopeboBaHIi TOUKOBHI Ge3/1a He BIINBAaE Ha YHIBEpCAJIbHI CKEHIIHT OBl BJac-
rusocti SAWs (Y. Kim, J. Phys. C 16 (1983) 1345). Mu mocnimxyemo SAWs na d-BuMipHiii rpatmi i3
3aMOPOKEHUMHE JOMINTKAME, O CKOPEIbOBaHI 3a CTENEHEBUM 3aKOHOM ~ r~ % [Jid BeJIUKUX BiacTaHei
r. ObunceHHdS BUKOHAHO 3 BHKODHUCTAHHAM PO3KJAIy TP (bikcoBaulil BuMipHOCTI mpocTopy d = 3 1
3MIHHOTO 3HAUEHHs KopeJidriiinoro napamerpa 2 < a < 3. Jljig oTpuMaHHs HAMHHUX KiIJIBKICHUX PE3yab-
TaTiB [0 OepKAHUX PALIB 3aCTOCOBAHO PizHi MeToau nepecymoByBanng [V. Blavats’ka, Ch. von Ferber,
Yu. Holovatch, Phys. Pev. E 64, 041102 (2001)]. SnafizeHo, mo cKeliTiHIOBa MOBEIIHKA MOJIIMEDIB y
CEPeIoBHII 3 TAJEKOCAKHO-CKOPEJTbOBAHUM OE3JI1aI0M XapaKTepu3yeThcd HabopoM HOBHX TMOKA3HUKIB B
IHTEPBATL Umarg < ¢ < 3. Himkde sHa9eHHA d = Gmarg CHIBHI KOpesidmil 6es/any cOpHYIHHIOITL KOJIAIC
MOJIMEPHOTO JIAHIIIOTA.

IMPO XBUJIBOBY ®YHKIITIO TAPMOHIYHOT'O OCHUJIATOPA 3 TEPTAM
JI. @. Baarxcuescorull
Jlvsiscorkuli Haytonaavrull yHisepcumem imert leana Ppanka, kapedpa meopemunrol izuru

PoarnigmaemMo XBUIBOBHI rapMOHIYHIT OCIUIATOD i €0 cuian TepTda. Kiaacudue piBHAHHA PyXy
MOXKHA OTPUMATH 31 3BHYAlHOTO JarpaHkidHa [IJId OCHUIATOpaA, AKIIO TIIBKH MPUIYCTHTH, 1O Maca
saJexuTh Bim gacy: m(t) = moe”t. Tomi nmia pospaxynky dbyHKiii [pina mpenHTepiBCbKOTO PiBHAHHA
3pyYHO BHUKOpHCTATH defiHMaHIBCHbKIE dhopMasisM IHTEIpYBaHHA 3a TPAEKTOPIAMHE KOHMITypalliifHOro
npoctopy. Hoc/mmKeHo 9acoBy eBOJIIONIIO XBIILOBO1 (pYHKIII Ta KBas3ipiBHIB eHeprl. PosryigamnyTo Bumaakm
BEJTMKWX | MaJIUX 3HAYEHb JUCTIATUBHUX CHJI.

KOJIEKTUBHI 3BYA2KEHHA OITTUHYHOT'O TUITY B BIHAPHUX PIJIMHAX
T. Bpuk, I. Mpuenaod
Incmumym $izuxu xondencosanur cucmem HAH Yrpainu, Jlveis

Merton ysaraJbHEHHX KOJAEKTHBHIX MO, 3aCTOCOBAHO IJIs JOCJIIZKEHH MIKPOCKOINIHOI ANHAMIKHT 61-
HapHOI PIAWHE 034 TIAPOAMHAMITHOL MTIIAHKO©. OCHOBHUI aKIEeHT 3pOHJIEHO Ha MONIYK PO3B’A3KIB y3a-
raJbHEeHNX pIBHAHL JlamKeBeHa, MO BIAIOBIIAIOTEH MO3MOBKHIM Ta HomepedHnM POHOHHUM 30y IKeHHAM
ontwanoro TUMY. /loBemeHo, Mo BeAndrHa 3racaiisd 30y/IKeHb OMTHIHOTO THITY BU3HATAETHCS KoedillieH-
TOM B3aeMHOI Iu(y3il Ta 3HATEHHAM CTATHIHOTO CTPYKTYPHOTO dpakTopa ‘KOHIEHTpalld—KOHIEHTpaIia’
Spp(k) mpu k = 0, AKe € Mipoo HAGIHKEHHA CUCTEMHE JIO TOYKH posliapyBaHH:A. [ToKasaHo, Mo B raso-
BUX CyMilllaX KOJIEKTHBHI 30yIKEeHHs ONTHIHOTO THUIY € HEeCTIiKHMHM B JOBrOXBMJILOBIH TpaHMIll, MpoTe
MOXKYTh BHHUKATH MPHU TEBHOMY XapaKTepHOMY MaciiTabl, Mo BH3HAYAETHCA BEJHYUHOI T'PAHUTHOTO
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XBIJILOBOTO BeKTOpa ki 1 BIAITPAOTh IPH IHOMY CYTTEBY POJIb Ha ME30CKOMIYHHX MPOCTOPOBUX BlICTAa-
HAX.

OrpumaHi aHATITHYHI PE3YJIBTATH MOPIBHIOIOTHCH 13 YUCJIOBUME PO3PAXYHKAME, IO TPOBOIUITHCH Me-
TOIOM MOJIEKYJIAPHOI IWHAMIKH A1 OiHapHOol cymimn KrAr 13 moTenmidmaMu B3aemomil Tuny JleHnapm—
IxoHca, aja MeTaigHoro ciiaBy MgroZnsgg, a Takox mad rasosoi cyminn HeNe. Ha ocuosi sampo-
TMTOHOBAHOTO (POPMaJII3My KOJEKTHBHUX (POHOHHUX 30yMKeHb ONTHIHOTO THILY OOTOBOPEHO MOKJIMBICTD
TMOsICHEHHA ABUINA “HIBUIKOTO” 3BYKY B plLAKOMY MeTasiunomy cimaasl LigPb Ta mepcmexktusu iioro sa-
CTOCYBaHHA JIJIA OMUCY aMOPMHUX CHCTEM 1 MEPEOXOIOIKEHUX PIIHH.

KBABIKJIACUYHUI TA 1/N PO3KJIAAM Y KBAHTOBIN MEXAHILII
I 0. Bakrapuyx
Jlvsiscorkuli naytonaavrut yrisepcumem iment leana @panka, kapedpa meopemunroil izuru

Jlist 9acTUHKY, 1[0 PYyXaeThesd ¥y N-BEMIPHOMY IPOCTOPI B MOJI CHJIOBOTO TEHTPA, 38 JOMOMOTOIO Teopii
36ypenb Pesea—IIpenunrepa [Jigd aHrapMOHIYHOIO OCIUIATOPa 069UCIeHO BaacH] 3HavenHd eneprii E /N
3 TOUIHICTIO JI0 (h/N)3 BRJTIOUHO. [locmimKeno AeKiIbKa KOHKpeTHUX Momesieit. 1i pesynabrary MoKyTh
CTAHOBUTH 1HTEpPEC Yy 3B’A3KYy 3 BHBUEHHAM TaK 3BAHWX KBa3ITOYHO O3B A3yBaHWX MOJECJIBLHHUX 3ajad
MeTOAMHU CYTIEepCUMETPUIHOI KBAHTOBOI MEXaHIKH.

IMPOLIECU HAMATHEYEHHA TTPU HU3BKNX TEMITEPATYPAX
Y CINTHOBUX MOAEJIAX MATHETUKIB
0. lepacko
Incmumym $izuxu kondencosanur cucmem HAH Yrpainu, Jlveis
Jlvsiscorkuli naytonaavrut yrisepcumem iment leana @panka, kapedpa meopemunroil izuru

[aTepec mo aHaJII3Y 3aJ€KHOCTH HAMArHEUIeHICTh — TPHUKJIAEHe ToJie TPH HU3bKUX TeMIlepaTypax B
OMHOBUMIPHUX CHIHOBUX MOJAEJAX MATHETHKIB 3pic micag poboru Omikasu, Amanaku i Adaexka [M. Os-
hikawa, M. Yamanaka, I. Affleck, Phys. Rev. Lett. 78, 1984 (1997)], y akiii 6y;1i0 nokasaHo, o y CHiH-$
AKCIAJIBHO-CUMETPUIHIX JIAHIIOKKAX 3 MEPIoOM OCHOBHOTO CTaHy p HAMATHEUEHICTH M 3aT0BOJIHHSIE

1

yMoBy p(s—m) = nise uncyo. O6UnCICHHA 3a/I€KHOCTH M’ BiJ BeJIMUUHH IOTIEPETHOTO OJIA Y CHiH-5 i30-

TpormHoMy X Y JIAHIIOKKY ITEMOHCTPYE ABHO, AK PEATI3YEThCA Id YMOBA KBAHTYBaHHA HAMATHEYEHOCTH
1

1 3’gaBadgrThCcd “miaTo” B 3aJeKHOCTI HaMarHedeHICTh — IoJie. AHaJoridde oOYuCJIeHHA IJ1d CHiH—g
JIAHITIOXK KA [3MHTa B MOIepeTHOMY ITOJIl TIOKA3y€e BIACYTHICTD “IAaTo” , 90TO i ¢JIim 6yJI0 OUIKYBATH 13 CH-
MeTpifiHIX MipKyBaHb. 3 Apyroro 6oky, Kiacuduuii (s — oo) isorponanii XY JaHIOKOK (91 JAHIIOKOK
IsuHTa B HOMEPETHOMY TOJI1) TEK MOXKE BHABIATH CXOANHKONOMIOHY 3aJI€KHICTD m* Bill BETHINHN MPH-
KJamdeHoTo momepednoro noJid. [lob mpocmigkyBaTn, 9K BIAOYBA€TbCA MEpexia Bl KBAHTOBOTO PERUMY
(s = %) IO KJTACHIHOTO PERNMY (§ — 00), MPOIMOHYEThCA BUKOPHCTATHTH PEHOPMaJTisaniiiHo-rpynoBmi
niaxin Tpemna, Beftucreiina, dukenosiva [S. D. Drell, M. Weinstein, S. Yankielowicz, Phys. Rev. D 16,
1769 (1977)], pospobiennii 118 06UNCTEHHA HISBKOEHEPTETHIHNX PIBHIB raMiJIbTOHIAHIB Y KBAHTOBOIIO-

JBOBHUX TEOPiAX Ha TpaTIi.

NEKOTEPEHIUIA KBAHTOBUX CUCTEM
T. Kpoxmaavcovrul
Incmumym $izuxu kondencosanur cucmem HAH Yrpainu, Jlveis

JlekorepeHIisa KBAaHTOBOI CHCTEMI — Tie TPOIeC epexoay (pemyKinii) 9ncTux (CynepnosuIiiHnK) KBaH-
TOBUX CTaHIB Y CTAHH CYMIIIel, 1110 MOBOIO MaTpHIIl TYCTHHN O3HAYaE 3MEHIIEeHHA O HYJIA 11 T03aa14T0-
HaJIBHUX eJIeMeHTIB. [IpuanHoio meKorepeHInl KBaAaHTOBOI CHCTEMH € 3allJIyTyBaHH4A 11 CTAHIB 13 cTaHaMH
oTovYeHHA. [leKoTepeHINo Ipu BUMIPIOBAHHI IIe Ha3sMBAIOTHh KOJAICOM XBHJILOBOI (DYHKITII.
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[PATKOBUI I'A3 Y HEOAHOPITHOMY JIOKAJILHOMY IT1OJII:
‘“TEOMETPUYHA” PEAJII3AIIA MOIOEJIT
I B. Cmacwk, 0. B. Beauuko
Incmumym $izuxu xondencosanur cucmem HAH Yrpainu, Jlveis

Ha ocHOBI Momesi TpaTKoBOro razy pO3TJIAHYTO TEPMOAMHAMIYHI BJIACTHBOCTI CHCTEME YAaCTHHOK 3
JTAJIEKOCAKHOIO B3a€MOJIIEI0 TTPU HASBHOCTI HEOIHOPITHOTO JIOKAJBHOTO MO, dKe i€ Ha YacTuHKH. KoH-
KPETHOIO peasIizalfieio MOAeJl € 3aada Mpo aAcopOIifo AUMOJLHAX YaCTHHOK Ha MOBEPXHAX TIA PI3HOIL
bopMU B 30BHIIIHBOMY €JEKTPHIHOMY TOJI1, a0 K PO IHTEPKAJAMI0 (amcopbIiiio) TaknX IacTHHOK Y
TMOPUCTHUX cepeaoBuiax. PospaxoBaHo OCHOBHI TEPMOIMHAMITHI (pYHKIIII 1 JOCHIIKEHO CTIHKI pIBHOBAYKHI
cTanmn cucteMu. Busdeno ¢dbasoBi mepexomn Mik dasaMi 3 Pi3SHOI KOHIEHTPAIIE JacTHHOK (CTyIeHeM
HOKPWTTH TOBEPXOHB) 1 PISHUMHI 3HAYEHHAMN CyMapHOTO JHIOIBHOTO MOMeHTY. Taki mepexomn BinbyBa-
TOTBCS MPH 3MIHI PIBHA XEMITHOTO MOTEHINAAY AUTMOJABHIX TacTHHOK B OTOUYIOUOMY CEPEIOBHII, HAIPY-
JKEHOCT] eJIEKTPUIHOTO moJid abo Temmeparypu. OTpuMaHl pesyAbTaTH LIOCTPYIOTHCA Ha TPUKJIAL] T1I
(am TIOp), MOBEPXHI AKUX MaroTh cpepudny HopMy abo CKIAZAITHCA 3 MIOCKUX IpaHeii.

KBASITOYHO PO3B’A3YBAHE PIBHAHHA TTAVJII
B. Trxauyx, C. Bakapuyx
Jlvsiscorkuli Haytonaavrull yHisepcumem imert leana Ppanka, kapedpa meopemunrol izuru

Mu posryigHy U pyX eJIeKTpoHAa B MJIONIWHI, TEPHEHAUKYIAPHIi 10 aKCisAIbHO-CHUMETPUYHOTO MaTHET-
HOTO TOJIA. 3a JOMOMOTOI0 METOAY CYMEPCHMETPIl 3HAIEHO KBa31TOYHO PO3B’d3yBaHe MAarHETHE IOJE 3
ABHO BIIOMHMH XBHJILOBHUMHI (DYHKINIAMHI OJIS HYJIHOBOTO Ta OIHOTO 30YIKEHOTO eHEPIeTHIHOTO PIBHIB.

VYPAXYBAHHS CIJI PEAKIII BUTPOMIHIOBAHHSI
B PEJIATUBICTCHKNX CUCTEMAX B3ASMOITIOYNX HACTUHOK
B. Tpemasax
Incmumym $izuxu xondencosanur cucmem HAH Yrpainu, Jlveis

Y kyacuuHIl peTATHBICTCHKIN €IeKTPOAMHAMII CHJIH PEAKIN] BUTTPOMIHIOBAHHSA OMUCYIOTHCH BITOMOTO
dopmysoto Jlopenna—/lipaka, ska MICTUTH TPETIO MOXIAHY Bl KoopawHaT dacTuHKHU. lle mpuBoguTh mo
HU3KH TpobiaeM 3 PpI3HIHOIO IHTEPIPETAIIEo “3aiiBUX Po3B’A3KIB” , 4Kl HEe BIH3HAYAOTHCA 3aJaHHAM II0-
YaTKOBUX KOOPAWHAT 1 IIBHAKOCTER dacTrHOK. OcobaMBO ACKPABO I1l MPOobIeMHU MPOABAAIOTHCA B POITIIAIL
OIIHI€1 3apAZKEHOl YaCTHHKH 31 CBOIM BJIACHUM €JIEKTPOMATHETHUM TIOJIEM.

B ommci cucremMu B3aeMoil0UMX YACTHHOK yMoOBH [lyamKape-1HBapigHTHOCTH BHUMAraioTh BUKOPWC-
TaHHA JalpaHXKIAHIB, 3aJeKHAX Bl MOXITHUX HECKIHIEHHO BHCOKOTO MOPAIKY, AKI NPUBOAATH HO He-
JIOKaJIBHAX ¥ 9aci plBHAHL pyXy. B Hab/IMKEHHAX 33 KOHCTAHTOW B3aeMomil abo ¢~ ! MaeMo piBHAHHZ
CKIHYEHHOTO MOPAIKY, aje BUIIOTO, HIXK APYTHH, 1 3 poCTOM OPAAKY HaDIIKEHHA MOPAIOK PIBHAHL PYXY
spuvaiino spoctae. asg poboTn 3 TaKUME pIBHAHHAME pyXy OYJIO 3alpOIMOHOBAHO MPHHITAI BiOOopy di-
SUYHUX PO3B’A3KIB, IO MAalOTh OYTH aHAJITHIHHMHE 3a MaJIIM TapaMeTpoM 1 3aJ0BOJILHATH PIBHAHHA
pyxy mpyroro mopanky. i piBHAHHA GYAYIOTHCA METOIOM MOCJIIOBHUX HAOIUKEHDb MIJIAXOM BUKJIIO-
YeHHdA BUITUX TOXITHUX 3a JOTOMOTO PIBHAHB PYXY HIZKYUX MOPAKIB HabamKkenud. TyT mpomonyeThesa
3aCTOCYBATH IO YK TPOIEAYPY O PO3TJIALY PIBHAHL PYXY CHCTEMH B3aEMOIIIOYNX YACTUHOK 33 HAaTBHO-
CTH CUJI peakriii BumpoMiHioBaHHs. Taki piBHAHHA pyXy HE BUILIUBAIOTH MPUPOLHUM YHHOM 3 JKOITHOTO
BapiAIMifHOro IPUHIINAILY, IO, OOHAK, He 0OMERY€E MOKJIMBOCTEI 1X ToOyA0BH Ta JOCHIIKEHHA METOIaMK
PEAATHUBICTCHKO] TEOPIl MPAMUX B3aEMOII1I.

Y Mexax HaAbOJIMKEHHA 38 KOHCTAHTOIO B3a€MOJIl MOOYIOBAHO MEPIN HETPUBIAABHI TOMPABKH IO PIB-
HAHBb PYXY JPYTOTo MOPAAKY A4 IIHPOKOTO KJIACy B3aEMOIIH, 0 XapaKTepu3yoThed mieto Tumy Pokkepa
1 BKJIIOYAOTh (PISMIHO BaXKJINBl BHITAIKK €JIEKTPOIMHAMIKH i 3arajbHol Teopil BIIHOCHOCTH. PiBHAHHA
MOJIAHO B BHO KOBAPISHTHOMY Ta TPUBUMIPHOMY OZHOYACOBOMY BHUTVIAZAX 1 JOBEIEHO, IO BOHU 3aT0BO-
JILHSIOTH YMOBHU TIpeauKTuBHOCTH # [TyaHKape-iIHBapiasHTHOCTH.

Jis cnabKopeadaTuBICTCHKOl CHCTEME 9acTHHOK Y TMEPIIOMY HETPUBIAJIBHOMY TOPAIKY HAOJIMKEHHS,
KOJIN HPOABIAIOTLCH ebeKTH BUIPOMIHIOBAHHA — MOPANKY ¢ °, 3HAliIeHO HETOUKOBE HEePeTBOPEHHA KO-
OPIWHAT, AKe B3arajl yCYBa€ 3 PIBHAHB PYXY IOMAHOK, IO BIAIOBIAAE PEAKIl BUTPOMIHIOBAHHA. Y HOBHUX
KOOpAMHATAX PIBHAHHA PyXy MOKHa ofep:karn 3 byl Jlarpamka (14 eIeKTPOMarHeTHOI B3aeMoIil
e narpanxian Japsina) Ta mobyayBaTyn raMiIbTOHIB ONNC 3 KAHOHIYHUME I'eHepaTopamu Tpynu Ilyan-
Kape. 3HalizeHo Tex yHKIio Jlarpamka (3a0eKHy Bill IPUCKOPEHD) 1 30epekHI BEJNUNHN y TEPMiHAX
BUXITHUX PISMIHAX 3MIHHHUX.
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BIZTHOCHI THBAPIAHTU EJIEKTPOMATHETHOTO ITOJIA
0. Yopnati
Jlvsiscorkuli naytonaabrul yrisepcumem iment leana @Pparka, kadedpa acmpodizuru

I3 cnemisanbHUX TepeTBOpeHb JlopeHIia [Jid KOMIOHEHT e€JeKTPOMAarHETHOTO MOJd OTPUMAHO BEJIH-
9UHE, M0 30epiraloThcsd I Hap 1HEPIMRHNX CHCTEM BIIJIIKY 13 3aJaHOI0 MOCTIHHOIO BIAHOCHOIO HIBHI-
KICTIO, OTHAK [IJId PISHUX AP € BIIMOBIIHO PISHUMET. 3 1X BAKOPUCTAHHAM 3HANIEHO 3B’ A30K MiK I'YCTHHOIO
eHeprll 1 TYCTHHOIO IMIyJbcy moJd. IlokasaHo, 1o BiH 3aJIeKUTh Bl BIAHOCHOI MIBHAKOCTH 1HEPITIAHITX
cucTeM y mepeTBopeHHAX Jlopeniia.

KPUTUYHA MOBEAIHKA B AHI3OTPOIIHIN TOYLI JIIBIIUIIA
M. HInom', I. B. Tiav?
Hnemumym gizuxu xondencosanur cucmem HAH Yrpainu, Jvsis
? Viisepcumem FEccen, 45117, Eccen, @®PH

Touka Jlisumia (TJI) — 1e ocobanBa My IbTHKPUTHIHA TOYKa dasoBol miarpamu. ¥ miit Toumi “sy-
cTpidaioThea’ Tpu (as3H: BUCOKOTEMIIEPATYPHa HEBIOPAIKOBAaHA 1 Bl HU3bKOTEMIIEPATYPHI, TO-PISHOMY
VIOPAAKOBaHI — OMHOPIOHA ¥ MeploANTHO MOy JIboBaHa. IIpHKIagoM CIIHOBOL CHCTEMH, B AKIH pea-
msyerbea TJI, € ANNNI-monesns — momesb Isunra 3 xKoHKypyoouuMmu ¢epo- 1 aHTudepOMarneTHUMI
B3aEMOJIISIMU B3IOBK BHOPAHOTO HATIPAMY .

3a HOMOMOTOI0 TEOPETUKO-TIOTHOBUX METOIIB MH PO3PAXyBaJJIH KPUTHYHI TMOKA3HUKH, 10 XapaKTepu-
3yloTh m-KpatHo Bupomkeni TJI, 3 Tounictio m0 €7, ne e = 4 + % — d — BiIXUIeHHd BiI BEPXHBLOI
TPaHWYHOl PO3MIPHOCTH MpOocTOPY. Brepie 3a 25 pokiB “icHyBaHH: MO T MOKA3SHUKEA OTPUMAHI /I
JMOBLIBHEX 3HAYeHDb ) < m < d, IPUIOMY ABHO MPOAEMOHCTPOBAHO ICHYBAHHSA 000X 130TPOIHIX T'DAHUIE
— m — d, mo Bianosigae 13orpondiit TJI, 1 m — 0, mo BiATOBIAa€ 3BUIAiHIA KpUTHIHINE TOUIII.

“ISING LECTURES - 20027: THE 6TH ANNUAL SEMINAR ON PHASE TRANSITIONS
AND CRITICAL PHENOMENA
(Lviv, March 12-14, 2002)

“IBNHTIBCHKI YHTAHHA ~ 2002”: 6-HU HTOPIYHII CEMIHAP I3 ®A30BHX IEPEXO/IB
TA KPUTHUYHWX ABUII
(JTvsis, 12-14 Gepesna 2002 p.)

The idea to set-up in Lviv an annual seminar on phase transitions and critical phenomena holding the
name of “Ising lectures” arose in 1997, when a group of Lviv physicists 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
classical models in physics of phase transitions and it seemed for us quite natural to call the seminar by
the name of Ising. Since 1997 the seminar has been regularly organized by the Institute for Condensed
Matter Physics of the National Acad. Sci. of Ukraine and Ivan Franko National University of Lviv. The
seminar aims at promoting and deepening studies of critical phenomana as well as exchanging information
between scholars working in this field. More detailed information may be achieved from our institute’s
server: http://www.icmp.lviv.ua following links “conferences” and “Ising Lectures”.

This year the program of the seminar consisted of seven lectures given by the leading scholars in their
fields. Each of the lectures contained both a review giving the comprehensive state-of-art in the subject
chosen by the lecturer as well as the original part. The last was presented in the way which allowed also
an understanding by students which widely attended the seminar. On behalf of the organizers I would like
to express warmest appreciation to the lecturers for their excellent work as well as to the Science Support
Foundation (Lviv) and the Institute for Condensed Matter Physics of the National Acad. Sci. of Ukraine
for a partial financial support. The abstracts of the lectures are given below in the order the letures were
given.

Yurij Holovatch
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PHASE TRANSITIONS IN STRONGLY CORRELATED ELECTRON SYSTEMS.
EXACTLY SOLVABLE MODELS
Thor Stasyuk
Institute for Condensed Matter Physics, National Acad. Sci. of Ukraine, Lviv, Ukraine

Some problems of the theory of strongly correlated electron systems are discussed in the lecture. 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 Falicov-Kimball and pseudospin-electron models)
is given.

The dynamical mean field theory (DMFT) approach, which is exact in the limit of the infinite dimension
of space, is presented on the example of the binary alloy lattice model. It provides a derivation of equations
for the coherent potential and electron Green’s function in an analytic form as well as expressions for the
grand canonical potential and static susceptibilities in the cases of the exactly solvable models.

Besides the binary alloy model the pseudospin-electron model (PEM) and Falicov-Kimball (FK) one
belong to the models of this kind. The results of recent investigations of the FK model performed by various
groups are discussed. The main features of the energy spectrum and thermodynamics of the model as well
as phase transitions into modulated or segregated phases are considered.

Special attention is paid in the lecture to the pseudospin-electron model which appeared in the last
few years in connection with the investigation of the high-T. superconductors and systems with hydrogen
bonds (the model is closely related to the FK model but differs by the regime of the thermodynamical
averaging procedure). The results of investigation of the equilibrium states of PEM (using its various
versions) within the DMFT scheme and by means of the generalized random phase approximation are
analyzed and compared. The possibilities of application of the PEM to the description of inhomogeneous
states and structure instabilities in the high-T. superconducting systems are discussed.

THE RANDOM POTTS MODEL
Bertrand Berche
Unwersité Henri Poincare, Nancy-1, France

Influence of uncorrelated, quenched disorder on the phase transition of two dimensional Potts models
will be reviewed. After an introduction where the conditions of relevance of quenched randomness on phase
transitions are exemplified by some experimental measurements, the results of perturbative and numerical
investigations in the case of the Potts model will be presented. The Potts model is of particular interest,
since 1t can have in the pure case a second-order or a first-order transition, depending on the number of
states per spin. In 2d, transfer matrix calculations and Monte Carlo simulations are used in order to check
the validity of conformal invariance methods in disordered systems. These techniques are then used to
investigate the universality class of the disordered Potts model, in both regimes of the pure model phase
transitions. A test of replica symmetry is made possible through a study of multiscaling properties.

TWO-DIMENSIONAL POLYMERS, THE EDWARDS MODEL AND O(N = 0) FIELD THEORY
Christian von Ferber
Unwersitat Freiburg, Germany

In this lecture, we discuss the scaling properties of long flexible polymer chains in two dimensions. We
compare perturbative expansions of the Edwards model, lattice Monte Carlo simulations, and exact results
using conformal invariance and 2D quantum gravity for the (scaling) properties of random walks with
self and /or mutual avoidance interactions. We are especially 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
multifractality found in these situations by field theoretic methods based on the Edwards model and by
a conformal theory.

We focus on model star copolymers in two dimensions: walks or polymers of different species with a
common starting point; the species avoid each other mutually. In our field theoretic approach we mapped
the problem of finding the scaling properties of the copolymer star to that of determining the anomalous
dimensions of appropriate local field operator products. Resummation of the perturbation series for these
dimensions provides reliable numeric values for a family of exponents that displays multifractal behavior.

A recent extension of the conformal theory for 2D polymers to random graphs using methods of 2D
gravity has revealed an exact derivation of this multifractal spectrum which is in remarkable coincidence
with the perturbative results for a number of situations.
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To further investigate this coincidence with respect to universality and moreover to uncover the reasons
for deviations, we have undertaken a series of MC simulations on the lattice where the implementation of
avoidance and topological restrictions of 2D polymers is most natural. While we confirm the universality
of the 2D star copolymer problem of walks with topological avoidance it appears to constitute a class
separate from the 2D Edwards and O(n) models with repelling interactions.

FIELD THEORETICAL APPROACHES IN THE SUPERCONDUCTING PHASE TRANSITION
Flavio Nogueira
Freie Unwersitat Berlin, Germany

Several field theoretical approaches to the superconducting phase transition are discussed. Emphasis
is given to theories of scaling and renormalization group in the context of the Ginzburg—Landau theory
and its variants. Also discussed is the duality approach, which allows access to the strong coupling limit
of the Ginzburg-Landau theory.

RELAXATION IN QUANTUM SPIN CHAINS
Dragi Karevski
Unwersité Henri Poincare, Nancy—1, France

The aim of this lecture is to give a pedagogical introduction to the exact equilibrium and nonequilibrium
properties of free fermionic quantum spin chains. In a first part we present in full details the canonical
diagonalisation procedure and review quickly the equilibrium dynamical properties. The phase diagram
is analysed and possible phase transitions are discussed.

The remaining part is devoted to the nonequilibrium dynamical behaviour of such quantum chains
relaxing from a nonequilibrium pure initial state. In particular, a special attention is paid to the relax-
ation of transverse magnetization. Two-time linear response functions and correlation functions are also
considered, giving insights on the nature of the final nonequilibrium stationary state. The possibility of
aging is also discussed.

SOME FACTS ABOUT THE MATHEMATICAL THEORY OF THE ISING MODEL AND ITS
GENERALIZATIONS
Yuriyy Kozitsky
Marie Sklodowska University, Lublin, Poland

The first part of the lecture gives an outlook of the main aspects of the mathematical theory of
the Ising model. The existance and differentiability of the infinite volume free energy density, including
the properties connected with the Lee—Yang theorem, are discussed. Then the equilibrium state of the
model as a probability measure on the space of configurations is introduced, a number of its properties
are described. In particular, the nonuniqueness/phase transitions properties are discussed on the base of
Dobrushin’s criterion, as well as of the Lebowitz/Martin—Lof analiticity results. In the second part of the
lecture, the above scheme is applied to the Ising model with a transverse field (De Gennes model), which
contains non-comutative operators. Here the Euclidean approach, in which quantum states are represented
by probability measures, is employed.

QUANTUM PHASE TRANSITIONS IN ALTERNATING TRANSVERSE ISING CHAINS
Oleg Derzhko
Institute for Condensed Matter Physics, National Acad. Sci. of Ukraine
and Ivan Franko National University of Lviv, Ukraine

We start from recalling generally known topics of the phase transition theory: phase transitions of the
first and the second order in classical systems at nonzero temperature, the Onsager solution of the square-
lattice Ising model, critical behaviour of the physical quantities, universality, scaling, renormalization
group. Then we turn to the basic concepts of quantum phase transition theory discussing the experiment
of Bitko, Rosenbaum and Aeppli (1996) on Ising system (LiHoF,) placed in a magnetic field transverse
to the magnetic axis and the phase diagram of the Ising spin model in the plane temperature—transverse
field. One-dimensional spin—% Ising model in a transverse field 1s a simplest model exhibiting the second-
order quantum phase transition. We discuss a relation of that model to the square-lattice Ising model
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and present the ‘old’ results of rigorous calculation derived by Pfeuty (1970). The essential tool in this
solution is the Jordan-Wigner fermionization. We briefly explain how the fermionic description can be
introduced and thus how the results of Pfeuty (and some other results) were derived. We contrast quantum
and classical transverse Ising chains emphasizing that the zero-temperature continuous phase transition
driven by the transverse field occurs in the quantum chain only.

The second part of the lecture deals with the effects of a regular alternation of the Hamiltonian
parameters (i.e., the intersite exchange interaction and on-site field) on the quantum phase transition.
We elaborate an approach based on continued fractions for rigorous calculation of the thermodynamic
quantities. The spin correlation functions for regularly alternating transverse Ising chains can be obtained
numerically. We discuss in detail the case of a chain of period 2 comparing exact analytical and exact
numerical results for the ground state properties. Moreover, we demonstrate how the ground state (and
therefore all spin correlation functions) can be derived for special parameter values. We complete the
analysis of the effects of regular alternation examining the low-temperature behaviour of the specific heat.
We sketch the phase diagram for a chain of period 3. We end up with conclusions emphasizing the effects
of regular alternation on the second-order quantum phase transition in the transverse Ising chain.
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