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9 ñi÷íÿ 2010 ðîêó

10:00 Âiäêðèòòÿ. I. Î. Âàêàð÷óê

Ãîëîâóþ÷èé: Þ. Ãîëîâà÷

10:00+ε�10:45 Á. Íîâîñÿäëèé, Àíiçîòðîïiÿ ðåëiêòîâîãî âèïðîìiíþâàííÿ:
ñó÷àñíèé ñòàí òåîðåòè÷íèõ i åêñïåðèìåíòàëüíèõ äîñëiäæåíü

10:45�11:30 Þ. Äóáëåíè÷, Îñíîâíi ñòàíè ìîäåëi  ðàòêîâîãî ãàçó
íà òðèêóòíié  ðàòöi ç ïàðíîþ âçà¹ìîäi¹þ ïåðøèõ i äðóãèõ ñóñiäiâ
òà òðè÷àñòèíêîâîþ âçà¹ìîäi¹þ íàéáëèæ÷èõ ñóñiäiâ

11:30�12:00 Êàâà

12:00�12:45 Ð. Ëåâèöüêèé, I. Çà÷åê, À. Âäîâè÷, À. Ìî¨íà,
Äiåëåêòðè÷íi, ï'¹çîåëåêòðè÷íi, ïðóæíi, òåïëîâi òà äèíàìi÷íi
âëàñòèâîñòi ñåãíåòîåëåêòðèêiâ ñiì'¨ KH2PO4

12:45�13:30 Ja. Ilnytskyi, Yu. Holovatch, Scaling properties of a polymer
chain in a good solvent by mesoscopic methods

Ãîëîâóþ÷èé: Á. Íîâîñÿäëèé

15:30�16:15 C. von Ferber, R. Folk, Yu. Holovatch, R. Kenna, V. Palchykov,
Coupled order-parameter system on a scale-free network

16:15�17:00 À. Ðîâåí÷àê, Àñèìïòîòèêà êiëüêîñòi áàãàòîâèìiðíèõ ðîçáèòòiâ

17:00�17:45 Þ. Êðèíèöüêèé, Â. Òêà÷óê, Ò. Ôiòüî, Äî ïðîáëåìè
âèìiðþâàííÿ â ñèñòåìi òîòîæíèõ ÷àñòèíîê
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10 ñi÷íÿ 2010 ðîêó

Ãîëîâóþ÷èé: Â. Òêà÷óê

10:00�10:45 Ñ. I. Ñîðîêîâ, À. Ñ. Âäîâè÷, Ð. Ð. Ëåâèöüêèé,
Òåðìîäèíàìi÷íi âëàñòèâîñòi òà ãëàóáåðiâñüêàäèíàìiêà ìîäåëüíèõ
ñïiíîâèõ ñòåêîë ç ñóòò¹âèìè êîðîòêîñÿæíèìè êîíêóðóþ÷èìè âçà¹ìîäiÿìè

10:45�11:30 Â. Òàòàðèí, Êëàñè÷íèé ðîçðàõóíîê ñïåêòðó âèïðîìiíþâàííÿ
àáñîëþòíî ÷îðíîãî òiëà

11:30�12:15 Ã. Â. Ïîíåäiëîê, À. Ê. Áîðèñþê Ìàãíiòíi âëàñòèâîñòi àìîðôíèõ
ñïëàâiâ íà îñíîâi êîáàëüòó

12:15�12:45 Êàâà

12:45�13:30 S. Kondrat, Critical Casimir forces

13:30�14:15 I. Âàêàð÷óê, Äåôîðìîâàíà àë åáðà Ãàéçåíáåð à
â áàãàòîáîçîííèõ ñèñòåìàõ

14:15�15:00 Ïðåçåíòàöiÿ êíèãè: I. Ì. Ìðèãëîä, Â. Â. Iãíàòþê, Þ. Â. Ãîëîâà÷
�Ìèêîëà Áîãîëþáîâ òà Óêðà¨íà�

15:00 Çàêðèòòÿ
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Àíiçîòðîïiÿ ðåëiêòîâîãî âèïðîìiíþâàííÿ: ñó÷àñíèé ñòàí òåîðåòè÷íèõ
i åêñïåðèìåíòàëüíèõ äîñëiäæåíü

Á. Íîâîñÿäëèé
Àñòðîíîìi÷íà îáñåðâàòîðiÿ

Ëüâiâñüêîãî íàöiîíàëüíîãî óíiâåðñèòåòó iìåíi Iâàíà Ôðàíêà

Îãëÿäîâà äîïîâiäü ïðî ñó÷àñíèé ñòàí äîñëiäæåíü àíiçîòðîïi¨ ðåëiêòîâîãî âèïðî-
ìiíþâàííÿ. Áóäóòü âèñâiòëåíi ôiçè÷íi ìåõàíiçìè, ÿêi ôîðìóþòü ñïåêòð ïîòóæíîñòi
ôëþêòóàöié òåìïåðàòóðè i ïîëÿðèçàöi¨ ðåëiêòîâîãî âèïðîìiíþâàííÿ, òà ìåòîäè ðîç-
ðàõóíêó ¨õ âêëàäó â òåîðåòè÷íèõ ìîäåëþâàííÿõ òàêèõ ñïåêòðiâ â êîñìîëîãi÷íèõ
ìîäåëÿõ Âñåñâiòó. Íàéâàæëèâiøi åêñïåðèìåíòàëüíi äàíi, ÿêi ñòàëè ñïîñòåðåæóâàëü-
íîþ îñíîâîþ ñó÷àñíî¨ êîñìîëîãi¨, îòðèìàíi â åêñïåðèìåíòi WMAP â 2003-2009 ðîêàõ.
Âîñåíè 2009 ðîêó ðîçïî÷àëà âèìiðþâàííÿ àíiçîòðîïi¨ ðåëiêòîâîãî âèïðîìiíþâàííÿ
êîñìi÷íà îáñåðâàòîðiÿ Planck. Â äîïîâiäi áóäóòü ïðåäñòàâëåíi îñíîâíi ïàðàìåòðè
êîñìi÷íîãî òåëåñêîïà Planck, ïðîãðàìà äîñëiäæåíü òà î÷iêóâàíi ðåçóëüòàòè.

Îñíîâíi ñòàíè ìîäåëi  ðàòêîâîãî ãàçó íà òðèêóòíié  ðàòöi
ç ïàðíîþ âçà¹ìîäi¹þ ïåðøèõ i äðóãèõ ñóñiäiâ

òà òðè÷àñòèíêîâîþ âçà¹ìîäi¹þ íàéáëèæ÷èõ ñóñiäiâ
Þ. I. Äóáëåíè÷

Iíñòèòóò ôiçèêè êîíäåíñîâàíèõ ñèñòåì Íàöiîíàëüíî¨ Àêàäåìi¨ Íàóê Óêðà¨íè,
âóë. Ñâåíöiöüêîãî, 1, Ëüâiâ 79011, Óêðà¨íà

Ïîâíiñòþ ðîçâ'ÿçàíî çàäà÷ó ïðî îñíîâíi ñòàíè ìîäåëi  ðàòêîâîãî ãàçó íà íåñêií-
÷åííié òðèêóòíié  ðàòöi íà ïëîùèíi ç ïàðíîþ âçà¹ìîäi¹þ ïåðøèõ i äðóãèõ ñóñiäiâ
òà òðè÷àñòèíêîâîþ âçà¹ìîäi¹þ íàéáëèæ÷èõ ñóñiäiâ, i ðåçóëüòàòè ïîäàíî â çðó÷íié
äëÿ âèêîðèñòàííÿ ôîðìi. Íà ïðèêëàäi öi¹¨ ìîäåëi ïîêàçàíî, ÿêèé âèãëÿä ìà¹ ìàòè
ïîâíèé ðîçâ'ÿçîê çàäà÷i ïðî îñíîâíi ñòàíè ìîäåëi  ðàòêîâîãî ãàçó àáî åêâiâàëåíòíî¨

ñïiíîâî¨ ìîäåëi. Ñåðåä ñòðóêòóð îñíîâíîãî ñòàíó, îêðiì óïîðÿäêîâàíèõ i ïåðiîäè÷-
íèõ, âèÿâëåíî òàêîæ õàîòèçîâàíi, à ùå âïîðÿäêîâàíi, îäíàê àïåðiîäè÷íi ñòðóêòóðè.
Iäåíòèôiêîâàíî ôàçîâi ïåðåõîäè ïåðøîãî ðîäó. Îäèí ç íàéöiêàâiøèõ ðåçóëüòàòiâ
ðîáîòè � íåïîâíà íóëüòåìïåðàòóðíà ÷îðòîâà äðàáèíà, ÿêà íi çà ÿêèõ äîäàòêîâèõ
âçà¹ìîäié íå ñòà¹ íóëüòåìïåðàòóðíîþ ÷îðòîâîþ ñõîäèíêîþ (íå çíèêà¹ âèðîäæåí-
íÿ). Äëÿ êîæíî¨ ç òàê çâàíèõ ïîâíîâèìiðíèõ ñòðóêòóð îñíîâíîãî ñòàíó íà ïëîùèíi
çíàéäåíî íåñêií÷åííi öèëiíäðè÷íi òðèêóòíi  ðàòêè, äå öi ñòðóêòóðè òàêîæ ¹ îñíîâ-
íèìè ñòàíàìè. Öå äà¹ çìîãó çàñòîñîâóâàòè ðåçóëüòàòè ñòàòòi äî àäñîðáöi¨ ÷àñòèíîê
íà ïîâåðõíi âóãëåöåâèõ íàíîòðóáîê.
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Ðèñ. 1: Ïðèêëàä óïîðÿäêîâàíî¨ àïåðiîäè÷íî¨ ñòðóêòóðè îñíîâíîãî ñòàíó.

Äiåëåêòðè÷íi, ï'¹çîåëåêòðè÷íi, ïðóæíi, òåïëîâi òà äèíàìi÷íi
âëàñòèâîñòi ñåãíåòîåëåêòðèêiâ ñiì'¨ KH2PO4

Ð. Ð. Ëåâèöüêèé1, I. Ð. Çà÷åê2, À. Ñ. Âäîâè÷1, À. Ï. Ìî¨íà1

1Iíñòèòóò ôiçèêè êîíäåíñîâàíèõ ñèñòåì ÍÀÍ Óêðà¨íè,
âóë. Ñâ¹íöiöüêîãî, 1, Ëüâiâ, 79011, Óêðà¨íà, vas@ph.icmp.lviv.ua

2Íàöiîíàëüíèé óíiâåðñèòåò �Ëüâiâñüêà ïîëiòåõíiêà�,
âóë. Ñ. Áàíäåðè 12, 79013, Ëüâiâ, Óêðà¨íà

Ó ðàìêàõ ìîäèôiêîâàíèõ ìîäåëåé ïðîòîííîãî âïîðÿäêóâàííÿ ñåãíåòîåëåêòðèêiâ
ñiì'¨ KH2PO4 ç âðàõóâàííÿì ëiíiéíèõ çà äåôîðìàöiÿìè ε6 i ε4 âíåñêiâ â åíåðãiþ ïðî-
òîííî¨ ñèñòåìè, àëå áåç âðàõóâàííÿ òóíåëþâàííÿ â íàáëèæåííi ÷îòèðè÷àñòèíêîâîãî
êëàñòåðà ðîçðàõîâàíî âiäïîâiäíi òåðìîäèíàìi÷íi ïîòåíöiàëè. Âèêîðèñòîâóþ÷è âiä-
ïîâiäíi ðiâíÿííÿ ñòàíó, ðîçðàõîâàíî ñïîíòàííó ïîëÿðèçàöiþ, ïîçäîâæíþ i ïîïåðå÷-
íó äiåëåêòðè÷íi ïðîíèêíîñòi ìåõàíi÷íî çàòèñíóòèõ i ìåõàíi÷íî âiëüíèõ êðèñòàëiâ,
¨õ ï'¹çîåëåêòðè÷íi õàðàêòåðèñòèêè, ïðóæíi ñòàëi òà ìîëÿðíi òåïëî¹ìíîñòi.

Äèíàìi÷íi õàðàêòåðèñòèêè çàïðîïîíîâàíèõ ìîäåëåé äîñëiäæóþòüñÿ â ðàìêàõ ìî-
äåëi Ãëàóáåðà äëÿ ïðîòîííî¨ ïiäñèñòåìè ç âðàõóâàííÿì äèíàìiêè ï'¹çîåëåêòðè÷íèõ
äåôîðìàöié ε6 i ε4 ìîâîþ êëàñè÷íèõ (íüþòîíiâñüêèõ) ðiâíÿíü ðóõó. Ðîçðàõîâàíî
øâèäêîñòi òà êîåôiöi¹íòè çàãàñàííÿ çâóêó, äiéñíi òà óÿâíi ÷àñòèíè ïîçäîâæíüî¨ i
ïîïåðå÷íî¨ äèíàìi÷íèõ ïðîíèêíîñòåé äëÿ ìåõàíi÷íî çàòèñíóòèõ i ìåõàíi÷íî âiëüíèõ
êðèñòàëiâ òèïó KH2PO4.

Ïðîâåäåíî  ðóíòîâíèé ÷èñëîâèé àíàëiç ó ðàìêàõ çàïðîïîíîâàíî¨ òåîði¨ ôiçè÷íèõ
õàðàêòåðèñòèê ñåãíåòîåëåêòðèêiâ òèïó M(H1−xDx)2XO4 (M = K, Rb; X = P, As). Ïðè
öüîìó ðîçðàõóíîê ÷àñòêîâî äåéòåðîâàíèõ ìàòåðiàëiâ ïðîâåäåíî â íàáëèæåííi ñåðåä-
íüîãî êðèñòàëó. Îòðèìàíî îïòèìàëüíi íàáîðè ìiêðîïàðàìåòðiâ ñåãíåòîåëåêòðèêiâ,
ÿêi äîñëiäæóâàëèñü, ÿêi äàëè çìîãó íà íàëåæíîìó ðiâíi îïèñàòè íàÿâíi äëÿ íèõ
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åêñïåðèìåíòàëüíi äàíi. ßâíî îïèñàíî ÿâèùà çàòèñêàííÿ êðèñòàëiâ âèñîêî÷àñòîòíèì
ïîëåì òà ï'¹çîåëåêòðè÷íîãî ðåçîíàíñó. Îïèñàíî îñîáëèâîñòi êîåôiöi¹íòà ïîãëèíàííÿ
óëüòðàçâóêó â M(H1−xDx)2XO4. Çîêðåìà, ïåðåäáà÷åíî íàÿâíiñòü îáðiçàþ÷î¨ ÷àñòîòè
ó ÷àñòîòíèõ çàëåæíîñòÿõ êîåôiöi¹íòiâ ïîãëèíàííÿ çâóêó. Âèâ÷åíî âïëèâ äåéòåðóâàí-
íÿ òà içîìîðôíîãî çàìiùåííÿ K → Rb, P → As íà ôiçè÷íi õàðàêòåðèñòèêè ñåãíåòî-
åëåêòðèêiâ M(H1−xDx)2XO4. Ïîêàçàíî, ùî âðàõóâàííÿ ï'¹çîåëåêòðè÷íèõ âçà¹ìîäié
ñëàáî âïëèâà¹ íà ñïîíòàííó ïîëÿðèçàöiþ òà ìîëÿðíó òåïëî¹ìíiñòü öèõ êðèñòàëiâ,
àëå ïðèâîäèòü äî ïîÿâè âiäìiííîñòåé ìiæ äiåëåêòðè÷íèìè ïðîíèêíîñòÿìè ìåõàíi÷íî
çàòèñíóòîãî i âiëüíîãî êðèñòàëiâ. Ó áiëüø âèñîêî÷àñòîòíó îáëàñòü çìiùó¹òüñÿ ïðè
öüîìó ÷àñòîòà äèñïåðñi¨.

Scaling properties of a polymer chain in a good solvent
by mesoscopic methods

Jaroslav Ilnytskyi, Yurij Holovatch
Institute for Condensed Matter Physics, National Acad. Sci. of Ukraine,

79011 Lviv, Ukraine

Mesoscopic methods are employed for studying self-assembling [1] in oligo- and macro-
molecular systems, i.e. of the phenomena, that are inaccessible by atomistic molecular
dynamics. One of such approaches is dissipative particle dynamics [2], which operates on
the level of soft beads, each representing the fragment of a polymer chain or a cluster of
solvent molecules. Self-similarity of the polymer means that the same scaling laws for it
metrics should be obeyed regardless of the length scale at which a polymer is considered.
However, previous studies [3] indicated certain unambiguity in this respect, which was
attributed to the softness of the mesoscale potentials. We show [4] that despite of the
soft character of interactions in dissipative particle dynamics, the scaling of a polymer
in a good solvent in mesoscale regime reproduces the self-avoiding walk law. The results
are seen as an additional justi�cation for the applicability of the method to linear and
branched copolymers [5] and to other, more complex, macromolecules.

[1] K. Ariga, T. Kunitake, Supramolecular Chemistry -Fundamentals and Applications
(Springer-Verlag, New York, 2006).

[2] P. J. Hoogerbrugge, J. M. V. A. Koelman, Europhys. Lett. 19, 155 (1992); R. D.
Groot, P. B. Warren, J. Chem. Phys. 107, 4423 (1997).

[3] Y. Kong, C.W. Manke, W.G. Madden, A.G. Schlijper, J. Chem. Phys. 107, 592
(1997); V. Symeonidis, G. E. Karniadakis, B. Caswell, Phys. Rev. Lett. 95, 076001
(2005).
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[4] J. M. Ilnytskyi, Yu. Holovatch, Condens. Matter Phys. 10, 539�552 (2007).

[5] J. M. Ilnytskyi, T. Patsahan, M. Holovko, P. E. Krouskop, M. P. Makowski, Macro-
molecules 41, 9904�9913 (2008).

Coupled order-parameter system on a scale-free network
Christian von Ferber1,2, Reinhard Folk3, Yurij Holovatch4,3, Ralph Kenna1,

Vasyl Palchykov4

1Applied Mathematics Research Centre, Coventry University, Coventry CV1 5FB, UK
2Physikalisches Institut, Universit�at Freiburg, D-79104 Freiburg, Germany

3Institut f�ur Theoretische Physik, Johannes Kepler Universit�at Linz, 4040 Linz, Austria
4Institute for Condensed Matter Physics, National Acad. Sci. of Ukraine,

79011 Lviv, Ukraine

The topology of many natural and man-made networks (social networks, biological,
technological and transportation systems) strongly di�ers from the topology of regular
lattices or even random graphs [1]. This has sparked interest in the analysis of phase
transitions of di�erent models on complex networks [1,2]. Such models have interesting
applications, ranging from socio- to nanophysics. In this talk, the system of two scalar
order parameters on a complex scale-free network is analyzed in the spirit of Landau
theory. To add a microscopic background to the phenomenological approach we also
study a particular spin Hamiltonian that leads to coupled scalar order behavior. Observed
phase transitions are characterized by many unusual features which will be analyzed in
the talk [2,3].

[1] Yu. Holovatch, C. von Ferber, A. Olemskoi, T. Holovatch, O. Mryglod, I. Olemskoi,
V. Palchykov, J. Phys. Stud. 10 (2006) 247.

[2] V. Palchykov, C. von Ferber, R. Folk, Yu. Holovatch. Phys. Rev. E 80 (2009) 011108.

[3] C. von Ferber, R. Folk, Yu. Holovatch, R. Kenna, V. Palchykov, in preparation.

Àñèìïòîòèêà êiëüêîñòi áàãàòîâèìiðíèõ ðîçáèòòiâ
À. Ðîâåí÷àê

Êàôåäðà òåîðåòè÷íî¨ ôiçèêè,
Ëüâiâñüêèé íàöiîíàëüíèé óíiâåðñèòåò iìåíi Iâàíà Ôðàíêà

Íà ïiäñòàâi àíàëîãi¨ ìiæ âëàñòèâîñòÿìè ñèñòåìè áîçîíiâ i çàäà÷åþ, âiäîìîþ â òåî-
ði¨ ÷èñåë ÿê ðîçáèòòÿ íàòóðàëüíîãî ÷èñëà íà ñóìó iíøèõ íàòóðàëüíèõ [1], îòðèìàíî
àñèìïòîòè÷íó îöiíêó êiëüêîñòi áàãàòîâèìiðíèõ ðîçáèòòiâ íà ñóìó ðiçíèõ ñòåïåíiâ.
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Âèêîðèñòàíî ôîðìàëiçì, ùî  ðóíòó¹òüñÿ íà ìiêðîêàíîíi÷íîìó ðîçãëÿäi áàãàòî-
áîçîííî¨ ñèñòåìè, à êiëüêiñòü ðîçáèòòiâ çiñòàâëÿ¹òüñÿ ç êiëüêiñòþ ìiêðîñòàíiâ ó ôi-
çè÷íié çàäà÷i [2,3].

Ïîêàçàíî, ùî îòðèìàíà â çàãàëüíîìó âèãëÿäi àñèìïòîòèêà âiäòâîðþ¹ âiäîìi ðå-
çóëüòàòè äëÿ ëiíiéíèõ äîäàíêiâ.

[1] G. E. Andrews, The Theory of Partitions (Addison-Wesley, Reading, Mass. 1976).

[2] M. N. Tran, M. V. N. Murthy, R. J. Bhaduri, Ann. Phys. 311, 204 (2004).

[3] A. Rovenchak, Fiz. Nizk. Temp. 35, 510 (2009); Low Temp. Phys. 35, 400 (2009).

Äî ïðîáëåìè âèìiðþâàííÿ â ñèñòåìi òîòîæíèõ ÷àñòèíîê
Þ. Ñ. Êðèíèöüêèé, Â. Ì. Òêà÷óê, Ò. Â. Ôiòüî

Êàôåäðà òåîðåòè÷íî¨ ôiçèêè,
Ëüâiâñüêèé íàöiîíàëüíèé óíiâåðñèòåò iìåíi Iâàíà Ôðàíêà

Ðîçãëÿíóòî ïðîáëåìó óçãîäæåííÿ ïîñòóëàòó ïðî âèìiðþâàííÿ ç ïðèíöèïîì òî-
òîæíîñòi ÷àñòèíîê ó êâàíòîâié ìåõàíiöi. Çàïðîïîíîâàíî äåÿêi ÷àñòêîâi ðîçâ'ÿçêè
öi¹¨ ïðîáëåìè.

Òåðìîäèíàìi÷íi âëàñòèâîñòi òà ãëàóáåðiâñüêà äèíàìiêà ìîäåëüíèõ
ñïiíîâèõ ñòåêîë ç ñóòò¹âèìè

êîðîòêîñÿæíèìè êîíêóðóþ÷èìè âçà¹ìîäiÿìè

Ñ. I. Ñîðîêîâ, À. Ñ. Âäîâè÷, Ð. Ð. Ëåâèöüêèé

Iíñòèòóò ôiçèêè êîíäåíñîâàíèõ ñèñòåì ÍÀÍ Óêðà¨íè
âóë. Ñâ¹íöiöüêîãî, 1, Ëüâiâ, 79011, Óêðà¨íà

Â ðàìêàõ íàáëèæåííÿ äâî÷àñòèíêîâîãî êëàñòåðà (ïðîñòà ãðàòêà Áåòå) i ðåïëi÷íî¨
ñèìåòði¨ äîñëiäæó¹òüñÿ içiíãiâñüêà ìîäåëü ç âèïàäêîâèìè êîíêóðóþ÷èìè êîðîòêî-
ñÿæíèìè i äàëåêîñÿæíèìè âçà¹ìîäiÿìè i âèïàäêîâèì ïîëåì. Ïðîàíàëiçîâàíî ðîç-
âÿçêè iíòåãðàëüíîãî ðiâíÿííÿ äëÿ ñòàòè÷íî¨ ôóíêöi¨ ðîçïîäiëó êëàñòåðíèõ ïîëiâ i
ïîêàçàíà îáëàñòü çàñòîñóâàííÿ ãàóñîâîãî íàáëèæåííÿ äëÿ öi¹¨ ôóíêöi¨. Âèâ÷åíà òåì-
ïåðàòóðíà ïîâåäiíêà òåðìîäèíàìi÷íèõ õàðàêòåðèñòèê i ñòàòè÷íî¨ ñïðèéíÿòëèâîñòi
ìîäåëi â ðàìêàõ ãàóñîâèõ íàáëèæåíü äëÿ ôóíêöié ðîçïîäiëó. Íà ôàçîâié äiàãðàìà
âiäìi÷åíî îáëàñòi ïåðåõîäó ç ôàçè âèñîêîòåìïåðàòóðíîãî ñïiíîâîãî ñêëà (η = 0,
Q ¿ 1) äî ôàçè íèçüêîòåìïåðàòóðíîãî ïðîòîííîãî ñêëà (η = 0, Q ∼ 1), à òàêîæ äî
íåîäíîðiäíèõ ñåãíåòî- i àíòèñåãíåòîåëåêòðè÷íî¨ ôàç (η 6= 0, Q 6= 0).
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Â ìåæàõ ãëàóáåðiâñüêî¨ äèíàìiêè âèâåäåíî iíòåãðàëüíå ðiâíÿííÿ äëÿ ñóìiñíî¨
ôóíêöi¨ ðîçïîäiëó ñòàòè÷íîãî i äèíàìi÷íîãî êëàñòåðíèõ ïîëiâ. Ãàóñîâi ðîçâÿçêè öüî-
ãî ðiâíÿííÿ çàñòîñîâóþòüñÿ äëÿ âèâ÷åííÿ äèíàìi÷íî¨ ñïðèéíÿòëèâîñòi. Ïîêàçàíî,
ùî â äàíié ìîäåëi ïðè âèñîêèõ òåìïåðàòóðàõ äèíàìiêà ìà¹ õàðàêòåð áëèçüêèé äî
äåáà¹âñüêî¨ ðåëàêñàöi¨. Ïðè T → 0 òåìïåðàòóðíèé õiä åôåêòèâíîãî ÷àñó ðåëàê-
ñàöi¨ îïèñó¹òüñÿ ñïiââiäíîøåííÿì Àðåíióñà. Ïðîäåìîíñòðîâàíî ñóòò¹âå çãëàäæåííÿ
òåìïåðàòóðíèõ ïiêiâ äiéñíî¨ i óÿâíî¨ ÷àñòèí ñïðèéíÿòëèâîñòi çà ðàõóíîê ìàëèõ ìàê-
ðîñêîïi÷íèõ ôëóêòóàöié êîíêóðóþ÷èõ âçà¹ìîäié.

Ïðîâåäåíî îãëÿä ðîáiò ïî ñïiíîâèõ ñòåêëàõ ç âèïàäêîâèìè êîíêóðóþ÷èìè êîðîò-
êîñÿæíèìè âçà¹ìîäiÿìè.

Ïðèâåäåíî ïðèêëàäè çàñòîñóâàííÿ íàáëèæåííÿ ÷îòèðüîõ÷àñòèíêîâîãî êëàñòå-
ðà äëÿ îïèñó òåðìîäèíàìiêè òà äèíàìi÷íî¨ ïðîíèêëèâîñòi ïðîòîííèõ ñòåêîë òèïó
Rb1−x(NH4)xH2PO4.

[1] F. Matsubara, M. Sakata, Progr. Theor. Phys. 55, 672 (1976).

[2] F. Liers, M. Palassini, A.K. Hartmann, M. Junger, Phys. Rev. B 68, 094406 (2003).

[3] S.I. Sorokov, R.R. Levitskii, A.S. Vdovych, Condens. Matter Phys. 8, 603 (2005).

[4] R.R. Levitskii, S.I. Sorokov, J. Stankowski, Z. Trybula, A.S. Vdovych, Condens.
Matter Phys. 11, 523 (2008).

Êëàñè÷íèé ðîçðàõóíîê ñïåêòðó âèïðîìiíþâàííÿ
àáñîëþòíî ÷îðíîãî òiëà

Âàñèëü Òàòàðèí
Íàöiîíàëüíèé óíiâåðñèòåò �Ëüâiâñüêà ïîëiòåõíiêà�, Ëüâiâ, âóë. Áàíäåðè,12

Ç ÷àñó ïîÿâè êâàíòîâî¨ ìåõàíiêè òî÷àòüñÿ ñóïåðå÷êè ïðî iíòåðïðåòàöiþ ¨¨ ðå-
çóëüòàòiâ. Iñíó¹ íàâiòü êiëüêà ðiçíèõ iíòåðïðåòàöié ðåçóëüòàòiâ êâàíòîâî¨ ìåõàíiêè.
Ïðàâäà, âñi ñõîäÿòüñÿ â îäíîìó � ðåçóëüòàòè êâàíòîâî¨ ìåõàíiêè íå ìîæóòü áóòè
îòðèìàíi â ðàìêàõ êëàñè÷íî¨ ôiçèêè, õî÷à ðåçóëüòàòè êëàñè÷íî¨ ôiçèêè äëÿ ìàêðî-
ñêîïi÷íèõ îá'¹êòiâ ìîæóòü áóòè îòðèìàíi â ðàìêàõ êâàíòîâî¨ ìåõàíiêè [1]. Áiëüøå
òîãî Ìàíäåëüøòàì [2] äîâiâ, ùî äëÿ ãàðìîíi÷íîãî êîëèâàííÿ ðåçóëüòàòè êâàíòîâî¨ i
êëàñè÷íî¨ ìåõàíiêè ñïiâïàäàþòü. Îñêiëüêè ïåðøèì ÿñêðàâèì óñïiõîì êâàíòîâî¨ ôi-
çèêè ¹ ðîçðàõóíîê ñïåêòðó âèïðîìiíþâàííÿ àáñîëþòíî ÷îðíîãî òiëà, òî äèâó¹ âiä-
ñóòíiñòü êëàñè÷íîãî ðîçðàõóíêó ñïåêòðó âèïðîìiíþâàííÿ àáñîëþòíî ÷îðíîãî òiëà,
ÿêå ¹ ÿâíî ìàêðîñêîïi÷íèì òiëîì, ÿêå ùå é ñêëàäà¹òüñÿ ç ãàðìîíi÷íèõ îñöèëÿòîðiâ,
÷è êîëèâàíü.
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Òîìó âñå æ âèãëÿäà¹ äîöiëüíèì ïåðåâiðèòè, ÷è äiéñíî ïðîáëåìà ðîçðàõóíêó ñïåê-
òðó âèïðîìiíþâàííÿ àáñîëþòíî ÷îðíîãî òiëà ìîæå áóòè âèðiøåíà òiëüêè ââåäåííÿì
êâàíòîâèõ ïîñòóëàòiâ, ÷è ìîæå íàâïàêè � êâàíòîâi ïîñòóëàòè ¹ íàñëiäêîì ïîñëiäîâ-
íîãî âèêîðèñòàííÿ êëàñè÷íî¨ ôiçèêè.

Äëÿ öüîãî ñêîðèñòà¹ìîñÿ âèñíîâêàìè Åðåíôåñòà [3], êîòðèé ïîêàçàâ, ùî â ïî-
ðîæíèíi ç äçåðêàëüíèìè áåçìåæíî òâåðäèìè ñòiíêàìè åíòðîïiÿ âèïðîìiíþâàâííÿ
ñàìîâiëüíî íå íàáóâà¹ ìàêñèìàëüíî ìîæëèâîãî çíà÷åííÿ íà âiäìiíó âiä åíòðîïi¨
iäåàëüíîãî ãàçó â òèõ æå óìîâàõ. Òîäi, äëÿ çàáåçïå÷åííÿ ðîçãëÿäó ñàìå ðiâíîâàæíî-
ãî âèïðîìiíþâàííÿ âií çàïðîïîíóâàâ ââåñòè ïåâíó âàãîâó ôóíöêiþ, ïðîòå òàê i íå
çóìiâ ïîáóäóâàòè ÿêîãîñü ôiçè÷íîãî îá ðóíòóâàííÿ âèäó òàêî¨ ðîçðèâíî¨ ôóíêöi¨.

Ìè æ âèêîðèñòà¹ìî òå, ùî â çàãàëüíîïðèéíÿòié ìîäåëi ÷îðíîãî òiëà ðîçãëÿäà¹-
òüñÿ ñòàöiîíàðíèé ðîçïîäië ìîä â ïîðîæíèíi i, âiäïîâiäíî, ìîäà ç äàíîþ ÷àñòîòîþ ν

ìîæå iñíóâàòè òiëüêè â ïåâíèõ îá'¹ìàõ. ßêðàç öå i äîçâîëÿ¹ çíàéòè àïðiîðíó âàãîâó
ôóíêöiþ äëÿ ïîøóêó ñåðåäíüî¨ åíåðãi¨ ðiâíîâàæíîãî êîëèâàííÿ íà çàäàíié ÷àñòîòi
ó âèãëÿäi:

∑∞
i=1 δ(i− 4πV ν3

3c3 ).
Â öüîìó âèïàäêó ëåãêî çíàõîäèòüñÿ ÿê ôîðìóëà Ïëàíêà, òàê i òi ðèñè ãiïîòåçè

ñâiòëîâèõ êâàíòiâ, ÿêi âiäiãðàþòü ñóòò¹âó ðîëü â òåîði¨ òåïëîâîãî âèïðîìiíþâàííÿ.

[1] Çàìå÷àíèÿ î ïðèáëèæåííîé ñïðàâåäëèâîñòè êëàññè÷åñêîé ìåõàíèêè â ðàìêàõ
êâàíòîâîé ìåõàíèêè. P. Ehrenfest, Bemerkung �uber die angenaherte Gultigkeit der
klassischen Mechanik innerhalb der Quanten Mechanik. Z. Phys. 45, 455�457 (1927).

[2] Î ñâÿçè êëàññè÷åñêîé è êâàíòîâîé òåîðèè äèñïåðñèè: Ë. È. Ìàíäåëüøòàì, Ëåê-
öèèè ïî îïòèêå, òåîðèè îòíîñèòåëüíîñòè è êâàíòîâîé ìåõàíèêå.� Èçä-âî
�Íàóêà�, Ì. 1972, ñ. 286�294.

[3] Ê Ïëàíêîâñêîé òåîðèè èçëó÷åíÿ. P. Ehrenfest, Zur Planckschen Strahlungstheorie.
Phys. Z. 7, 528�532 (1906).

Ìàãíiòíi âëàñòèâîñòi àìîðôíèõ ñïëàâiâ íà îñíîâi êîáàëüòó
Ã. Â. Ïîíåäiëîê, À. Ê. Áîðèñþê

Íàöiîíàëüíèé óíiâåðñèòåò �Ëüâiâñüêà ïîëiòåõíiêà�, Ëüâiâ, âóë. Áàíäåðè,12

Ïðîâåäåíèé êîìïëåêñ åêñïåðèìåíòàëüíèõ äîñëiäæåíü ìàãíiòíèõ âëàñòèâîñòåé
àìîðôíèõ ñïëàâiâ Co77Si11.5B11,5 . Âèâ÷åíà åâîëþöiÿ ñòðóêòóðíèõ òà ìàãíiòíèõ õà-
ðàêòåðèñòèê ñïëàâó ó àìîðôíîìó ñòàíi òà ïiñëÿ âiäïàëþâàííÿ ïðè òåìïåðàòóðàõ
673K, 773K, 823K, 11040K. Âèçíà÷åíi òåìïåðàòóðè ìàãíiòíîãî ïåðåòâîðåííÿ ñïëà-
âó â àìîðôíîìó òà êðèñòàëi÷íîìó ñòàíàõ, òåìïåðàòóðíi iíòåðâàëè ïðîöåñiâ êðèñòà-
ëiçàöi¨.
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Íà ïiäñòàâi ðåçóëüòàòiâ ïðîâåäåíèõ âèìiðþâàíü òà åêñïåðèìåíòàëüíèõ äàíèõ ií-
øèõ äîñëiäíèêiâ, ïðîâîäèòüñÿ òåîðåòè÷íèé àíàëiç ðiçíèõ ôiçè÷íèõ âëàñòèâîñòåé øè-
ðîêîãî êëàñó àìîðôíèõ ñïëàâiâ íà îñíîâi êîáàëüòó. Âèçíà÷àþòüñÿ ïåðñïåêòèâè ¨õ
ïðàêòè÷íîãî âèêîðèñòàííÿ òà íàïðÿìêè ïîäàëüøèõ åêñïåðèìåíòàëüíèõ äîñëiäæåíü.

Critical Casimir forces
Svyatoslav Kondrat

Max-Planck-Institute f�ur Metallforschung, Stuttgart

We discuss the universal contribution to the e�ective force and torque acting on col-
loidal particles dissolved in a critical �uid. Spherical and ellipsoidal colloids in di�erent
geometries are considered.

Äåôîðìîâàíà àë åáðà Ãàéçåíáåð à â áàãàòîáîçîííèõ ñèñòåìàõ
I. Î. Âàêàð÷óê

Êàôåäðà òåîðåòè÷íî¨ ôiçèêè,
Ëüâiâñüêèé íàöiîíàëüíèé óíiâåðñèòåò iìåíi Iâàíà Ôðàíêà

Çàïðîïîíîâàíî àíãàðìîíi÷íó ÷àñòèíó ãàìiëüòîíiàíà Áîãîëþáîâà�Çóáàð¹âà âðà-
õóâàòè ÷åðåç äåôîðìàöiþ ïåðåñòàâíèõ ñïiââiäíîøåíü Ãàéçåíáåð à äëÿ óçàãàëüíåíèõ
êîîðäèíàò òà iìïóëüñiâ. Äëÿ Q2-äåôîðìàöié çíàéäåíî òî÷íèé ðçâ'ÿçîê òàêî¨ çàäà÷i.
Äëÿ ðiäêîãî 4He ïàðàìåòð äåôîðìàöi¨ ¹ âiä'¹ìíîþ âåëè÷èíîþ, à ñïåêòð âëàñíèõ çíà-
÷åíü ãàìiëüòîíiàíà îáìåæåíèé çâåðõó. Îá÷èñëåíî åíåð iþ îñíîâíîãî ñòàíó, ðîçïîäië
çà iìïóëüñàìè, åíåð åòè÷íèé ñïåêòð, êiëüêiñòü áîçå-êîíäåíñàòó. Äëÿ òåìïåðàòóð,
âiäìiííèõ âiä íóëÿ, çàïðîïîíîâàíî ñàìîóçãîäæåíó ïðîöåäóðó îá÷èñëåííÿ òåðìîäè-
íàìi÷íèõ âåëè÷èí.
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