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SCES

Bol navrhnuty novy mikroskopicky model pre popis
magnetizanych procesov V tetraboridoch vzacnych zemin.
Model je zalozeny na koexistencii dvoch interagujucich
podsystémov spinoveho podsystenpopisaneho Isingovym
hamiltonianom alektronoveho podsystémpopisaného
modelom Falicova-Kimballa na Shastryho-Sutherlandove]
mriezke (SSM). Navrhnuty model vedie k stabilizacii novych
magnetizanych zdrzi. Popri Isingove] magnetsej zdrzi pri
m?® /m?P = 1/3 boli najdenéri nove relevantné magnetizaé
zdrzepri m®? /m$P = 1/2, 1/5 a 1/7 saturovanej magnetizacie
m?P, Co je vo vel’'mi dobrej kvalitativnhej zhode s
experimentalnymi meraniami pre danu triedu materialov.

P. Farkasovsky, H. Cencarikova, S. Matas; Phys. Rev. B82,
054409 (2010)
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Stabilizacia novych magnetizaych zdrzi
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ynamiky metodami KTP

Eur. Phys. J. B 73, 275-285 (2010)
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Improved £ expansion in the theory of turbulence: summation
of nearest singularities by inclusion of an infrared irrelevant
operator
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Abstract. A method is put forward to improve the £ expansion in the theory of developed d-dimensional
turbulence on the basis of the renormalization of random forcing in the stochastic Navier-Stokes equation.
This renormalization takes into account additional divergences, which appear as d — 2. In the nth order
of the perturbation theory with the extended renormalization the first n terms of the usual ¢ expansion
are correctly reproduced as well as the first n terms of the Laurent expansion in the parameter d — 2 of
the terms of the rest of the usual £ expansion. The Kolmogorov constant and skewness factor calculated in
the one-laop approximation of the improved perturbation theory are in reasonable agreement with their
recommended experimental values.

Vypocet (skewness) faktora skreslenia a Kolmogorove]
konstanty, jedného z najdoblezitejSich reprezentativnych
parametrov rozvinutej turbulencie,aujucej amplitidu spektra
kinetickej energie virov.
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Ziskali sme hodnoty Kolmogorovej konstanty, ~ 1.889 and
(skewness) factora skreslerfraiera vplyvu asymetrie v
systéme)S ~ —0.308 .

PricomC', ~ 2.01 aS ~ —0.28 sU povazované za
najdoveryhodnejSie experimentalne hodnoty.

Preto navrhovany postup pre vy pomocou zdokonalenia
rozvoja dava rozumnu zhodu s experimentom.

Je potrebné pripomenut’, ze Standardmpzvoj v
jednoslickovom priblizeni dava hodnotuyg ~ 1.47 a

S~ —045.
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Bola dokazana platnost’ vSeobecnej formuly na redukciu
tenzorovych Feynmanovych integralov

Physics Letters B

www.elsevier.com/locate/physletb

AAAAAAAA

Theorem: Let V be the d-dimensional Fuclidean vector space
over the field of real numbers R. Let I,n € N (natural
numbers), and k(i), fori=1,2,...,1 are vectors in V. Then
for an arbitrary | X | symmetric real matriz with det v # 0,
arbitrary vectors a®) € V (i =1,2,...,1), and ¢, € R the
following general formula holds
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where summation 1s taken over all simultaneous
permutations of couples of indices r; = {q;,i;},7=1,...,n,

k](-s) and a,g-s) are j-th components of the vectors k'®) and a'®,

respectively, 0;; denotes Kronecker delta, v=* is the inverse
matrix of matriz v, |n/2] =n/2 for an even n, and

n/2] = (n—1)/2 for an odd n, and over all dummy indices
the corresponding summation is assumed.

E. Jurcisinova, M. Jurcisin; Phys. Lett. B692, 57 (2010).
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Bolo ukadzané, ze dvojsilkove priblizenie dava iba 2% korekciu
pre turbulentné Prandtlow@slo vzhl’adom k jednosltkovému
vypocCtu - bola ukazana stabilita hodnoty Prandtlowdisla
vzhl'adom ku korekciam vyssSieho radu.

N4jdena hodnota Prandtlovitesla je:

(1) Pr, = PriY + Prl® = 0.7179 — 0.0128(corr.) = 0.7051.

Experimentalny interval je (0.7-0.9).
E. Jurcisinova, M. Jurcisin, R. Remecky; PR E82, 028301 @201

PHYSICAL REVIEW E 82, 028301 (2010)

Comment on “Two-loop calculation of the turbulent Prandtl number”

E. Jurc¢iSinova, M. Jurcisin, and R. Remecky
Institute of Experimental Physics, Slovak Academy of Sciences, Watsonova 47, 040 01 KosSice, Slovakia
(Received 4 May 2010; published 9 August 2010)

We have revised the value of the turbulent Prandtl number obtained in the model of a passive scalar advected
by the velocity field driven by the stochastic Navier-Stokes equation which was calculated by L. Ts. Adzhe-
myan er al. [Phys. Rev. E 71, 056311 (2005)] by using the field-theoretic renormalization group approach
within the two-loop approximation in the corresponding perturbative theory. It is shown that the correct
two-loop contribution to the turbulent Prandtl number is essentially smaller than that calculated by Adzhemyan
et al. and, as a result, the final two-loop value of the turbulent Prandtl number is Pr,=0.7051 instead of
Pr,=0.7693. The source of discrepancy between our result and that obtained by Adzhemyan et al. is identified
and discussed.
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Bolo spa&itané v druhom rade poruchovehocpwturbulentné
magnetické Prandtlovoislo v ramci kinematickej MHD
turbulencie, teda ked’ magnetickeé pole je dostatslabé a
moze byt’ povazované iba za pasivnu vektorovu primes v
turbulentnom vodivom prostredi. Bolo ukazanég, ze v takomto
pripade je turbulentné magnetické Prandtloiglo rovné
turbulentnému Prandtlovmiislu v predchadzajucom pripade
pasivnej skalarnej primesi (napriklad teplotne pole). téma
Struktura pasivne advektovaneho pol’a nema vplyv na ddtzn
procesy Vv turbulentnych prostrediach, minimalne v pripade
Izotropného turbulentného prostredia, v ktorom sme totatil
E. Jurcisinova, M. Jurcisin, R. Remecky; Phys. Rev. E84,
046311 (2011)
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Supratekutost’ a supravodivost’,
fyzika nehomogénnych tuhych atok

rlartin Kupka

YLASTHOSTI SUPRATEKUTEHO HELIA 3

YVLASTHOSTI HEHORMOGEMNYCH MATERIALOWY

Hlavnea wvysledky z rokow 2007 a2 2011 mofno v najuspornejiej forme vyjadrit tromi disperznymi
relaciami:

» Disperzndg relacia torznej viny Siriacej sa objemaorm HPD v *He-B v podmienkach kontinualnej MMR

ot =——=2——— —{(5cf —c +=(5c + + —— 2, B
ROZ + 3oz, 5 ¢ D+ S Gor + 3ok + s O B

= Disperzna relacia viny Siriacej sa po HFD-5D rozhrani v *He-B v podmienkach kontinualnej NWR

. 3 g\?B\/z, 2 = 1 _ 5 . 4
w? o —=—" |= — —(Scr + kf +——
4 ey B(SCT <) 3( L+ 3cr M E r B

» Disperznd relacia ohybovej viny Sirigcej sa tenkou nehomogannou tycou

- 2
Y _[ E(x, vy dxdy’
o’ = Ei{x ¥) v— =dy
TN J‘ E(x', v )dx'dy'

Wyrnamnejiie publikacie:

= Elowvedko M. et al., FAvsicol Rewiew Leffers 1040 (2008} 155301

» Kupkowva M. et al., Scrigfo Afoieriolio 57 (2007) 630



Efekty v procesoch na jadrovych - #
tercikoch

® Bola analyzovana spatoacrta vietkych znamych reakcii
na jadrovych tarikoch - silné jadrove pot@enie relativneho
produktneho vyt'azku na jadre k nukleonovemudidwu,

R4/n < 1, pri vel'’kych hodnotach premennej Feynmana- 1,
prieCcneho impulzw+ produkovanycltastic a doprednych
rapiditach.
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® Bola analyzovana spatoacrta vietkych znamych reakcii
na jadrovych tarikoch - silné jadrove pot@enie relativneho
produktneho vyt'azku na jadre k nukleonovemudidwu,

R4/n < 1, pri vel'’kych hodnotach premennej Feynmana- 1,
prieCcneho impulzw+ produkovanycltastic a doprednych
rapiditach.

@® Interpretécia tohoto efektu je zaloZena na disipacii ererg
pri mnohonasobnych rozptyloch parténov v jadrovej materii
Jadra rozliSia viac Fockovskych stavov, medzi ktoré samoto
prerozdeli celkova energia danej reakcie. To potom vedie k
efektivnym energetickych stratam partona, ktory hadngeixo
vysledné pozorovanéastice. Potleéenie produkcie na jadrovych
terCikoch je sposobené prave mensou vydelenou energiou pre
fragmentujlci parton oproti nuklednovym éékom.
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Rev. C78, 025213 (2008)
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B.Z. Kopeliovich, J. Nemchik; J. Phys. G38, 043101 (2011)
J. Cepila, J. Nemchik; Nucl. Phys. A862-863, 445 (2011)
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Electronic spectra of multiwalled fullerenes
M. Pudlak, R. Pincak-2 and V.A. Osipov

1Joint Institute for Nuclear Research, Dubna, Moscow RedrRurssia

2Institute of Experimental Physics, Slovak Academy of Scésn Watsonova 47,043 53 Kosice, Slovak Republic

Abstract J

We present here the electronic structure of ¢hg-Ch fullerene onion near the Fermi level. The
analytical expressions for the hybridizations of therbitals on the fullerene shells were derived
The difference between the Fermi levels of individual fidlees is obtained. The HOMO (highest
occupied molecular orbital)-LUMO (lowest unoccupied nuailar orbital) energy gap for th€so —
Cy carbon fullerene onion is calculated. The charge transéen the outer shell to the inner shell
in the base state of the onion is determined. Splitting aadshiift of the energy levels of the onion as|
a result of intershell interaction is predicted.

Introduction J

Recently, the problem of low energy electronic states irespidal fullerenes as well as the influencd
of a weak uniform external magnetic field pointed in the z amtirections have been considered [1]
4]. At very large fullerenes with several hundred atoms agition from single-shell fullerenes to
nested multishell structures was predicted. Accordingiyltishell fullerenes are locally similar to
graphite where similar intershell interactiopsas in the bilayer graphite between shells can be usel
Similar intershell interactions as in graphite could alsoused for the fullerene onion because thi
spacing between shells in the onion is almost the same asténayer spacing in graphite3.4.A4°.
Moreover, ther states near the HOMO-LUMO gap and more strongly boarstates have also a
similar character as the corresponding states in grapfite structure of multiwalled fullerene is
shown in Fig.1.

Fig. 1: Multiwalled fullerene

Hybridization of Fullerene 7 Orbitals J

We consider the case of th&,, — ', fullerene onion, where:, 7 are numbers of atoms on the
inner and outer shell, respectively, e:xg.7n — 60,240, 540... and > n. The hybridization of the
orbitals of the inner and outer shell is different in thesiéehene onions. Because of the curvature thi
coordinates ofr; in space are (Fig.2)

T3 = d(ex: eyi ez), @

wheresin € = d/2R. We assume that the angle between the banids; and alsory, 73 is 1207

Fig. 2: Schematic cross section of a bond in
fullerene with radius?. The angle between the
bond~i and x axis isf.

Fermi Level on the Inner and Outer shell J

The radii of the inner and outer shell are different thus wecht calculate the values for the outef|
fullerene shelk — (x| /|7) ands for the inner one. Firstly, one needs to construct threeibgtaiong
the three directions of the bonds. These directions are

= (cos 6;0; —sin 6),

T = (emi —eyi e2),

= (ex; ey; ez)- (&)
The requirement of orthonormality for the hybrid wave fuoos determines uniquely the fourth

hybrid denoted byr) which corresponds to the. orbital in graphite. The hybridization of the
bonds, therefore, changes from the uncurved expression to

POSTER FORCONFERENCE 2010, DuBNA

lon) = sils) + /1 —

— sals) + /1

(cos Opr)y — sin 0]p=)).

3 (exlpa)

lo2) eylpy) + ezlp=))

o

Jora) = salsy + /1 —

3 (exlpe) + eylpy) + ez|p=)) -
The mixing parameters;, 12, can be determined by the orthonormality condi
(7o) O, (7|m) =

dnsio;) — 5

Analytical Expressions for the Hybridizations of the = Orbital on the Shell J

With the assumptions above we finally got the analytical esgions for the hybridizations of the
orbital on the fullerene shell in the following form

|7m) = Dils) + D2|pa) + Dalp=), (©)]

and for the Fermi level on the fullerene shell

e = (w|H|7) = DY(s|H|s) + D5{px|H|px) + Dilp=|H|p=), @
where
g VT VT = B2(\/1 — 2 — ew)
D= o : = Dy = Dy, (5)
2R T2, /1 — 455 — AVI = BZe,
Do — L VI—A2B — V1I—B2A B — BB ©
2R T —a2\/1 — 35B — AVI — B,
Dy = " 7
! 1+ + 32 2
and
d? d?
“— e/t — 5% + 5% ®
z',,m,—laf(:,\/l — L+
B—,/1 E (©

yey

Now we can use the above expressions for computation of tHd&QUMO gap for, e.g.
fullerene onion. The schematic picture of the energy letmisullerenes and fullerene Gnion are
described in Fig.3.

Fig. 3: Schematic picture of the energy levels fo
fullerenes and fullerene onion.

Conclusions J

We found a HOMO-LUMO gap reduction ifgy — Clayo System in comparison with individual
fullerenes [5]. The HOMO level is doubly degenerate and LUMII is threefold degenerate in this|
double wall spherical system. There is a delocalizatioriexfteons between the outer and inner shells.
The probability to find electrons on the inner shell is largesn probability to find electrons on the|
outer shell. The approach described in the paper can alsedsifar calculations of HOMO-LUMO
gaps of the other fullerene onions and moreover for the maltéd fullerenes. The parameters re
quired for computations of the HOMO-LUMO gaps using our exawlytical expressions, Eqs.3-9,
are the following: the radius, the nearest neighbor lengtheisolated fullerenes, and the intershel
interaction. The experimental determination of the HOMOMO gap for theCgp — Cayo fullerene
onion we consider an important forthcoming step for vertfamaof our predictions.
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We report on the electronic structure of the Cgo-Cayo multiwalled fullerene (onion) near the Fermi level. The

analytical expre

ions for the hybridizations of the 7r orbitals on the fullerene shells were derived. The differ-

ence between the Fermi levels of individual fullerenes is obtained. The highest occupied molecular orbital—
lowest unoccupied molecular orbital energy gap for the Cgo-Csyo carbon fullerene onion is calculated. The
charge transfer from the outer shell to the inner shell in the base state of the onion is determined. Splitting and
the shift of the energy levels of the onion as a result of intershell interaction are predicted.
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I. INTRODUCTION

Recently, the problem of low-energy electronic states in
spheroidal fullerenes as well as the influence of a weak uni-
form external magnetic field pointed in the z and x directions
has been considered [1—3]. The main findings were the dis-
covery of the fine structure with a specific shift of the elec-
tronic levels upward due to spheroidal deformation and the
Zeeman splitting of electronic levels due to a weak uniform
magnetic field. In addition, it was shown that the external
magnetic field modified the density of electronic states and
did not change the number of zero modes. It was found that
modification of the electronic spectrum of the spheroidal
fullerenes in the case of the x-directed magnetic field differs
markedly from the case of the z-directed magnetic field [2,3].
This gives an additional possibility for experimental study of
the electronic structure of deformed fullerene molecules.

The field-theory model where the specific structure of car-
bon lattice, geometry, and the topological defects (penta-
gons) were taken into account was explored in [2,3]. As the
result of this approach, it was found in [2] that the zero-
energy states corresponding to the highest occupied molecu-
lar orbital (HOMO) and the highest occupied molecular
orbital-lowest unoccupied molecular orbital (HOMO-
LUMO) energy gap were approximately 1.1 eV for the
YO-C»,4o fullerene which was in good agreement with data
predicted in [4] (YO denotes the Yoshida-Osawa structure).
The next step is to concentrate on the electronic properties of
the multiwalled carbon structures
(onions). Some attempts to describe the electronic structure
of multiwalled fullerenes were presented in [5—7]. However,
the prediction of the HOMO-LUMO gap of the fullerene
onions is missing in the referred publications. This informa-
tion, in our understanding, could be important and valuable
especially for experimentalists. Accordingly, we were aimed
to find a different theoretical approach for calculation of the
gap.

We used the idea presented in [8,9] where the curvature
effects in carbon nanotubes were studied as a function of
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chirality. The result is that 77 orbitals are found to be signifi-
cantly rehybridized in all nanostructures, so that they are
never situated normally to the fullerene surface (in our case)
but are tilted by the hybridization angle. The tilting of the 7
orbitals should be observable by atomic resolution scanning
tunneling microscopy measurement. We derived the exact
analytical expression for the hybridizations of the 7r orbitals
on the fullerene shells and then used the expressions for
computations of the HOMO-LUMO gap for the fullerene
carbon onion.

At very large fullerenes with several hundred atoms a
transition from single-shell fullerenes to nested multishell
structures was determined in [10]. Accordingly, multishell
fullerenes are locally similar to graphite where similar inter-
shell interactions 7y, as in the bilayer graphite between shells
can be used. Similar intershell interactions as in graphite
could also be used for the fullerene onion because the spac-
ing between shells in the onion is almost the same as the
interlayer spacing in graphite —~3.4 A [11]. Moreover, the 7
states near the HOMO-LUMO gap and more strongly bound
o states have also a similar character as the corresponding
states in graphite [12].

In the presented paper we focus on Cgo-Chyo fullerene
onion. The paper is organized as follows. The influence of
the curvature on the hybridization of fullerene 7r orbitals is
computed in Sec. II. The model is explained in Sec. III. The
calculated HOMO-LUMO gap and energy splitting are dis-
cussed in Sec. I'V. We close the paper with several remarks in
Sec. V.

II. TREATMENT OF HYBRIDIZATION OF FULLERENE
77 ORBITALS

We consider the case of the C,-C,,, fullerene onion, where
n,m are numbers of atoms on the inner and outer shell, re-
spectively, e.g., n,m=60,240,540... and m > n. The hybrid-
ization of the orbitals of the inner and outer shell is different
in these fullerene onions. Because of the curvature the coor-

dinates of 7; in space are (Fig. 1)
::, = d(cos 60;0;— sin 6),

©2009 The American Physical Society
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Abstract J

We study the electronic spectra of (9,0)-(18,0) double edhttarbon nanotubes influenced by theg
external magnetic field. We choose the orientation of therratig field parallel to the axis of nan-
otube. We found the strong change of the electronic speaeaalexternal magnetic field. It means|
the gap between valence and conductive bands in DWN will beggtth More precisely the gap will
be increasing.

Introduction J

A single-wall carbon nanotube can be described as a grapiaes rolled into a cylindrical shape so
that the structure is one-dimensional with axial symmetrst @ general exhibiting a spiral confor-
mation called chirality. Of special interest is the preitintthat the calculated electronic structure of
a carbon nanotube can be either metallic or semicondudizgending on its diameter and chirality.
The energy gap for a semiconductor nanotube, which is ielsepsoportional to its diameters, can bel
directly observed by scanning tunneling microscopy mesmsents. We now consider the electronid
structure of carbon nanotubes in a uniform external magrfigtid. There are two high symmetry
cases for the direction of the magnetic field: one with the mesig field parallel to the nanotube axis
(B || z) and the other with the magnetic field perpendicular to tneotube axis, (BL z ). Hereafter
the nanotube axis is taken along the z-axis. In this papeonsider the case of Bz. Especially we
are interested in the zigzag. 0) — (18, 0) double-wall nanotubes (DWNs) affected by the magneti
field. When the magnetic field is parallel to the nanotube astéstrons moving within the nanotube
surface will feel a force perpendicular to the surface. Asafawe consider only the transfer integral
between two atoms within the nanotube surface, the eldctstnucture would appear to be unaffected
by the magnetic field. This, however, is not correct. The Viavetion will change its phase factor
and thus its momentum, k, will shift depending on the magrfaatx penetrating the cross section of]
the carbon nanotube. This phenomenon is generally knowmeasharonov-Bohm effect, discussed)|
often in the case of cylindrical geometry. Since the carbanotube can be a metal or a semicorl
ductor, depending on whether there is an allowed wavevéciorthe circumferential direction that
has the value of the K point in the two-dimensional Brilloaione, this Aharonov-Bohm effect will
modify the energy gap of a carbon nanotube as a function ofetagfield.

(9,0) — (18, 0) zig-zag tubule J

Thew electronic structures are calculated from the tight-bigdiiamiltonian

H = 37 elof ) (07" + 3 vig (108 <ol + hee) + S Elei™ el + 30 i (19 (5| + hoc)
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= and= are Fermi energies of the outer and inner nanotuhe®y?), |»i") arer orbitals on sitei at
the outer and inner tubesy; ;. 5,; are the intratube hopping integrald;;; are the intertube hoping
integrals which depends on the distamgeand angle);; between ther; andx; orbitals.

Wi — 29 cos(0,)eE— /s >

8

whereg;; is an angle between thtéh atom of the inner shell and thth atom of the outer shelli;;
is the interatom distance ardis a intertube distance. The characteristic length 0.452. We
assume the symmetric geometry of zig-zag DWN. It was consitiéhat hopping between shells
takes place only between atoms which occupy position dyreszich above other [1,2]. Zig-zag
carbon DWN is assumed to exist in a uniform magnetic field peirtl the nanotube axis. The gauge

A — (—By/2, Ba/2,0) was used [3]. The parallel magnetic field induced the shifts

s
L®g

oy — [ 4=

for outer tube and @
2LDg

for inner tube. The magnetic flux is — =23 (r is a radius and. diameter of the inner tube), and

P — he/e is the flux quantum.

Kz — K +

The electronic structure of zig-zag nanotubes J

To construct the Hamiltonian, we use only the valence andactive states of individual nanotubes in|
the absence of intertube interaction. The electronic straes can be calculated from the Hamiltonian
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where s
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2A(~ 0.21¢V) is a Fermi energy difference of the outer and inner nanotub@s — (da, di. di1. d12)
andd; is an amplitude to find electron in state. The wave functions’s, 1>, are conductance and

valence states of outer nanotube ang, v';> are conductance and valence states of inner nanotube
in the absence of the intertube interaction [2]. The paramgt~ 3¢V) is the hoping integral in the
graphene. _

The parameters, € can be expressed in the form
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where the parametersand3 are the same as in [1,2] The eigenvalues of Hamiltonian @3dme
values ofv/3ka/2 near the point: — 0 are depicted on Fig.1. as was computed in [1]. Figure 2 shows
broadening of the gap between valence and conductive beresodthe influence of the magnetic,
field parallel to the z axes. The bigger magnetic field is aiffigcthe larger broadening of the gap will
be.

Fig. 1: Spectra of zigzag DWN whef¥e. and 77, are con-
ductive and valence band.

Fig. 2: Spectra of zigzag DWN affected by the magnetic figld
with value usedb/dg — 0.5.

Conclusions J

As was described in [1,2] the Fermi level of the outer sheib®ut0.21 eV higher than the Fermi
level of the inner shell in the case of zig-zag SWNs. In the afssig-zag DWNSs the curvature
do not shift thek of the individual nanotubes. The result is that these DWNssameiconductors.
Generally we can say that the conductivity depends on thivelposition of the Fermi points;

of individual nanotubes. If there is no shift the DWN is a sesnituctor. If there is a shift in the
dependence on Fermi levels and the energy gaps of indivicarsdtubes the DWN can be semimeta]
or semiconductor. Since the presence of an energy gap iarcaanotube is determined by whethe
or not the one-dimensional energy bands cross or do notatdise K or K’ points at the corners of the
2D Brillouin zone, a semiconducting carbon nanotube capimeametallic in a parallel magnetic field
at certain values of the phase shift, and conversely a rizetalhotube can become semiconducting i
a parallel magnetic field, the energy gap thus oscillates. Significance in a carbon nanotube is thal
the semiconducting or metallic nature of the nanotube caaitbeed only by applying a magnetic field
parallel to the nanotube axis. This is because the distindtetween a semiconducting and a metalli¢
carbon nanotube arises from a quantum effect in which disevave numbers in the circumferential
direction distinguish between metallic and semicondiggiroperties. When the carbon nanotube has
a semiconducting character, the energy dispersion is qtiadit the top of the valence band and &
the bottom of the conduction band. Thus the effective maas efectron contributing to the transport
properties of a carbon nanotube is a function of magnetid.fiel
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@® Bolarie3enéa problematika teoretického popisu transportu
nabitychcastic v turbulizovanom magnetickom poli. Na baze
Boltzmanovej kinetickej rovnice boli najdené viaceré eeia
popisujuce distribucigastic najma po ich okamzitej emisie zo
zdroja. Korelacia fluktuacii magnetického pol’a a pol’'amjasti
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Ustav experimentalnej fyziky, ISBN: 978-80-968060-9-6
(2011)



Monografie, kapitoly
s R. Pincak, M. Pudlak;
Electronic structure of spheroidal fullerenes - chapter in
book - Progress in Fullerene Research
ed. F. Columbus, Nova Science Publishers, New York,
ISBN: 1-60021-841-5 (2007)



Ohlasy na vedecke vystupy

SCES

- cca 60 citacii

Stiddium stochastickej nelineirnej dynamiky
metédami KTP

- cca 120 citacii

Teoéria strukturalizaécnych javov v systémoch
nanocastic

- cca 240 citacii

Supratekutost’ a supravodivost’, fyzika
nehomogénnych tuhych latok

- cca 10 citacii

Efekty v procesoch na jadrovych tercikoch

- cca 150 citacii




Ohlasy na vedecke vystupy

Fulerény, nanotrubky, grafény

- cca 20 citacii

Vysokoenergetické castice vo vesmire
- cca 10 citacii

S P OLU -cca610 citacii



e
=

Vedecké postavenie

organizovanie alebo spoluorganizovanie
medzinarodnych konferencii

o M. Hnatic, P. Komansky:International Conferences - STM:
Small Triangle Meeting on Theoretical Physics, 2007,
2008, 2009, 2010, 2011,

(MH - chairman)

o M. Hnatic, P. Kogansky:International Conference -
Mathematical Modeling and Computational Physics
(MMCP-2009), July 2009, JINR, Dubna Ruusia;
(MH - Clen advisory committee)

s M. Hnatic, P. Kogansky:International Conference -
Mathematical Modeling and Computational Physics
(MMCP-2011), Jul 4-8, 2011, Stara Lesna, Slovakia;
(MH - chairman, PK <€len advisory committee)



Vedeckeé postavenie

organizovanie alebo spoluorganizovanie
medzinarodnych konferencii

o M. HnatiC: International Conference - Models of qguantum
field theory (MQFT-2010), Oktober 2010, Sankt Peterburg,
Russia
(Clen advisory committee)

o P. Kogansky:11th International Conference on Magnetic
Fluids, July 23-27, 2007, KosSice, Slovakia
(chairman konferencie 25&astnikov)

s P. Koptansky:Pracovné workshopy I-1V pod zastitou
Centra Excelentnosti - Centrum nanokvapalin

o P. Koptansky:The 4th International Conference -
Distributed Computing and Grid-technologies in Science
and Education, Jun 28 - Jul 3, 2010, Dubna, Russia
(Clen advisory committee)



Vedecke postavenie

organizovanie alebo spoluorganizovanie
medzinarodnych konferencii
o M. Hnatic: International Conference - Hadron Structure
2009 (HS-2009), June 2009, Tatranska Strba, Slovakia
Hadron Structure 2011 (HS-2011), June 2011, Tatranska
Strba, Slovakia
(Clen organizing committee)



Vedecke postavenie

zoznam pozvanych prednasok na medzinarodnych
konferenciach

o P. Kopansky:Magnetic nanoparticles and their application
In biomedicine
In: 16th Conference of Czech and Slovak Physicists,
September 8-11, 2008, Hradec Kralove, Czech Republic

» P. Kopansky:How magnetic nanoparticles can influence
the sensitivity of liquid crystals to external magneticdel
In: Workshop "Smart Fluids and Complex Flows", June
5-6, 2009, Timisoara, Romania

s P. Kopansky:Polymer magnetic nanoparticles for
magnetic drug targeting
In: Workshop "Smart Fluids and Complex Flows", June
5-6, 2009, Timisoara, Romania



Vedecke postavenie

zoznam pozvanych prednasok na medzinarodnych
konferenciach

o P. Kogansky:Dielectric properties of transformer oil based
magnetic fluids
In: Workshop "Smart Fluids and Complex Flows", June
5-6, 2009, Timisoara, Romania

o P. Kopansky:Ako magnetické nartastice ovplynuju
citlivost’ kvapalnych krystalov na magneticke pole
In: 17. Konferencia slovenskych fyzikov, September 16-19,
2009, Bratislava, Slovakia

o M. JurCisin: Higgs boson mass in the MSSM and NMSSM
In: Collider workshop Kosice-Prague-Bratislava,
September 23-24, 2010, Kysak, Slovakia



Vedecké postavenie

zoznam pozvanych prednasok na medzinarodnych
konferenciach
o R. Pirtak: The electronic spectra of spheroidal fullerenes
In: International Conference on Theoretical Physics, (Nan
2008), July 7-11, 2008, JINR, Dubna, Russia

o J. Nentik: Nuclear Suppression at Large Feynman X
In: Internation Workshop on Nuclear Medium Effects on
the Quark and Gluon Structure of Hadrons, June 3-7, 2008,

ECT* Trento, Italy

» J. Nentik: Nuclear Shadowing in the Light-Cone Dipole

Approach
In: High-pT Physics at LHC (LHC-07), Mar 23-27, 2007,
Jyvaskyla, Finland



Vedecké postavenie

zoznam pozvanych prednasok na medzinarodnych
konferenciach
o J. Nentik: Forward Physics in Proton-Nucleus and
Nucleus-Nucleus Collisions
In: 6th International Conference on Perspectives in
Hadronic Physics, May 12-16, 2008, Trieste, Italy

» J. Nentik: Physics of Large-x Nuclear Suppression
In: 21st International Conference on Ultrarelativistic
Nucleus-Nucleus Collisions, QUARK MATTER, Mar 30 -
Apr 4, 2009, Knoxville, USA

s J. Nentik: Nuclear suppression at large x
In: Workshop on High pT Physics at LHC (LHCQ9), Feb
4-7, 2009, Prague, Czech Republic



Vedecké postavenie

zoznam pozvanych prednasok na medzinarodnych
konferenciach
o M. HnatiC: Six lectures on Quantum Field Theory -

1. Short introduction to the theory of stochastic developed
turbulence

2. Basic terminology and technology of QFT. Schwinger
equations. Divergences of graphs and ultraviolet
renormalization

3. Equivalence of a stochastic problem and an effective
guntum field theory (field-theoretic model).

Formulation of the model of stochastic developed
turbulence as the field-theoretic model

4. Galilean symmetry of the model, Ward identities



Vedecké postavenie

zoznam pozvanych prednasok na medzinarodnych
konferenciach

o M. HnatiC: Six lectures on Quantum Field Theory -
Application of the quantum-field theory methods in the
theory of developed turbulence:

5. Conservation laws for the energy and momentum

6. Stochastic MHD as a quantum field model

In: The Workshop on Tools on Theoretical Physics and the
Problem of Turbulence, Feb 16-20, 2009, Kolkata, India



Vedecké postavenie

Z0ZNnam oceneni a vyznamenani
o Cena SAV za vysledky dosiahnute v oblasti Studia cieleného
transportu li€iv pomocou magnetickych naéastic -2007
P. Kogansky

» Il. cena SFS Mlady fyzik do 35 rokov2011
HanaCertarikova

» ll. cena SFS Mlady fyzik do 35 rokov2010
Richard Remecky

s 1l. miesto UEF SAV v hodnoteni najvyznamnejsich
vysledkov uUstavu v oblasti medzinarodnych projektov -
2010
R. Pircak



Vedecké postavenie

JN
Z0ZNnam oceneni a vyznamenani
o Certifikat Y.A. Smorodinskeho v oblasti teoretickej fyzjky
BLTF, JINR, Dubna, Rusko -2009
R. Pircak
» |. miesto za najlepsi teoreticky vysledok za rok 2008 v

BLTF, JINR, Dubna, Rusko2009
R. Pircak



Vedeckeé postavenie

recenzie vyznamnych casopisov
Acta Physica Polonica,

Eur. J. Phys.,

Int. J. Theor. Phys.,

Int. J. Thermophysics,

J. Magn. and Magn. Mat.,

J. Phys. A: Math. Gen.,

J. Stat. Phys.

Journal of Physics: Condensed Matter,
Nanotechnology,

nysica D,

nys. Rev. B,

nys. Rev. E,

nys. Rev. Lett.,

neor. and Math. Phys.

— U U U T



Vedecké postavenie

Ukonceni doktorandi
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Stanislav Sprinc - 2008
Vlasta Zavisova - 2009
Oliver Strbak - 2010
Martin Zonda - 2010
Gabor Lancz - 2011
Lucia Val'ova - 2011
Richard Remecky - 2011
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Vedecké postavenie
Obhajoby DrSc.
s Michal Hnatc - 2007
Field-Theoretic Methods in Stochastic Models of
Developed Turbulence

Dizertatna praca na ziskanie titulu DrSc., FMFI UK,
Bratislava, 2007, 47 str.

o Milan Stehlik - 2009
Transport of high energy charged particles in heliospheric
turbulent magnetic fields

DizertaCna praca na ziskanie titulu DrSc., Kijev, HAO NAS
Ukrajina, 2009, 303 str.

» Pavol Farkasovsky (v procese) - 2012



PROJEKTY

Centrum excelentnosti

o Centrum excelentnosti SAV - centrum nanokvapalin, 2009 -
2012
zodpovedny riesSitel’ Peter Kogansky, cca 150.000 EUR
za 4 roky



PROJEKTY
Agentiura na podporu vyskumu a vyvoja
s APVV 0509-07 - MAGNOLIC - Struktarne prechody v
kvapalnych kryStaloch dopovanych na@asticami, 2008 -
2010
zodpovedny rieSitel' Peter Koggansky, cca 120.000 EUR

s APVV-0171-10 - METAMYLC - Strukturalizéné javy v
systemoch s namasticami, 2011 - 2014
zodpovedny riesitel’Peter Kogansky, cca 250.000 EUR

» LPP-0047-06 - Studium silne korelovanych elektronovych
systémov za hranicami standardnych priblizeni, 2006 -
2009

zodpovedny riesitel’Pavol Farkasovsky, cca 24.000 EUR



PROJEKTY #

Agentiura na podporu vyskumu a vyvoja
s APVV 51-027904 - Stadium fazovych prechodov,
kooperativnych javov a Strukturnych zmien v
nanomaterialoch, kritickej a stochastickej dynamike,200
2007
zodpovedny riesitel’Michal Hnattc, cca 23.000 EUR za
rok 2007



PROJEKTY b

Slovenska vedecka grantova agentura

s VEGA 2/6166/26 - Studium niektorych fyzikalnych
procesov v systémoch obsahujucich magneticke
nanaastice v elektromagnetickom poli, 2006 - 2008
zodpovedny riesitel’Peter Kogansky, cca 13.000 EUR

o VEGA 2/0077/09 - Vplyv r6znych narastic na Strukturne
prechody vo feronematikach a na dielektrickeé vlastnosti
magnetickych kvapalin, 2009 - 2011
zodpovedny rieSitel’Peter Koggansky, cca 26.000 EUR

» VEGA 2/7058/27 - Stadium jadrovych efektov v lepton -
jadrovych interakciach a v zrazkach t'azkych ionov, 2007 -
2009
zodpovedny riesitel’Jan Nengik, cca 7.500 EUR



PROJEKTY b

Slovenska vedecka grantova agentura

o VEGA 2/0092/10 - Dynamika produkcmastic v
hadronovych zrazkach pri vysokych energiach, 2010 - 2013
zodpovedny riesitel’Jan Nengik, cca 5.000 EUR

» VEGA 2/7057/27 - Stadium nabojového a magnetického

usporiadania v korelovanych sustavach elektronov, 2007 -
2009

zodpovedny riesitel’Pavol Farkasovsky, cca 12.000 EUR

» VEGA 2/0175/10 - Studium koretamych efektov v silne
Interagujucich sustavach fermionov, 2010 - 2012
zodpovedny riesitel’Pavol Farkasovsky, cca 22.000 EUR



PROJEKTY B

Slovenska vedecka grantova agentura

s VEGA 2/6193/26 - Studium koretaych funkcii
nahodnych poli v stochastickych dynamickych systemoch,
2006 - 2008
zodpovedny riesitel’Michal Hnatt, cca 15.000 EUR

» VEGA 2/0173/09 - Stadium anomalneho Skalovania v v
stochastickych a turbulentnych systemoch s narusenymi
symetriami, 2009 - 2012
zodpovedny riesSitel’Michal Hnatt, cca 32.000 EUR



PROJEKTY “

Seventh framework programme
» Projekty ziskané na realizaciu experimentov potvrednie
teoretickych predpovedi v oblasti Studia naastic a ich
struktur: GHMFL Grenoble, GKSS Research Centre
Geesthacht, Germany, HMI Berlin, PSI Villigen, BNC

Budapest’, JINR Dubna



;‘@;
PROJEKTY #

Agentiira MS SR pre strukturilne fondy EU

s OPVaV-2008/2.1/01-SORO: Vyzva 2.1 - Podpora
sieti excelentnych pracovisk vyskumu a vyvoja ako pilierov
rozvoja regionu a podpora nadregionalnej spoluprace 262
201 200 21 Kooperativne javy a fazové prechody v
nanosystémoch s perspektivou vyuzitia v nano- a
biotechnoldgiach.
zodpovedny riesitel’Peter Kogansky, cca 1.160.000 EUR

s OPVaV-2008/2.1/02-SORO: Vyzva 2.1 - Podpora
sieti excelentnych pracovisk vyskumu a vyvoja ako pilierov
rozvoja regionu a podpora nadregionalnej spoluprace 262
201 200 33Dobudovanie centra pre kooperativne javy a
fazoveé prechody v nanosystémoch s perspektivou vyuzitia
Vv nano- a biotechnoldgiach.
zodpovedny riesitel’ Peter Kogansky, cca 2.540.000 EUR
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PROJEKTY

Agentiira MS SR pre strukturilne fondy EU
s OPVaV-2008/2.2/01-SORO: Vyzva 2.2 - Prenos
poznatkov a technoldgii ziskanych vyskumom a vyvojom
do praxe 262 202 200 0%.yvoj technologickych postupov
magnetickych kvapalin pre biomedicinske aplikacie.
zodpovedny riesitel’ Peter Kogansky, cca 497.000 EUR



Vyuka

» prednasky pre PhD. S$tudentov PF UPJS -
Kvantovo-Statistické metody v teorii silne korelovanych
Systémov
P. Farkasovsky

» prednasky na PF UPJS -
Tedria grup pre fyzikov, 2006 - 2007
Diferencialna geometria pre fyzikov, 2007 - 2008
Diferencialna geometria pre fyzikov, 2009 - 2010
Teoria grup pre fyzikov, 2009 - 2010
Teoria grup a klasifikacia elementarnychstic, 2009 - 2010
VSeobecna teoria relativity, 2008 - 2009
VSeobecna tedria relativity, 2010 - 2011
M. JurCiSin




Vyuka

» prednasky pre Student@®NUT, Praha -
Zaklady kvantové chromodynamiky, 2007-2008,
2008-2009, 2009-2010, 2010-2011
J. Nentik

o prednasky na PF UPJS -
Kvantova teodria pol'a
Nerovnovazna statisticka fyzika
M. HnatiC

» prednasky pre PhD. Studentov PF UPJS -
Uvod do Standardného modelu
Kvantova chromodynamika
Vybrané kapitoly z teoretickej fyziky
Kvantova teodria pol'a
M. HnatiC



e
SV

Vystupy do spolaenske| praxe

o M. Jurcsin
Clen vedeckej rady Laboratoria teoretickej fyziky SUJV
Dubna (2007 - 2008)

» M. Jurcsin, P. Kogansky
Clenovia komisie VEGA

s M. HnatiC

Clen pracovnej skupiny Rady pre prirodné vedy APVV
Clen vyboru pre spolupracu SR s SUJV Dubna

Clen komisie pre obhajobu doktorandskych prac v
odboroch -Jadrova a subjadrova fyzika a VSeobecna a
matematicka fyzika

Spolugarant doktorandskeho StudidSeobecna a

matematicka fyzika na UEF




N\

¢

/_)J.‘ ﬁ
i
%
Ap 'V

Vystupy do spolacenskej praxe

» P. Koptansky
Podpredseda kolégia pre matematiku, fyziku a informatiku

Clen International committee for research of magnetic
fluids

» P. Farkasovsky
Clen komisie pre obhajobu doktorandskych prac v odbore -

VSeobecna a matematicka fyzika



Popularizacia

ROK OTVORENYCH DVERI

- moznost’ kazdodennych konzultacisiroké spektrum
fyzikalnych oblasti

- vyjadrenie stanoviska a posudzovanie fyzikalnych proela
novych myslienok prichadzajlcich od subjektov mimo fyhieh
komunity

- prednasky na gymnaziu v Snin®-Kopansky

- prednaska Magneticke kvapaliny v ramci polulariz&ného
projektuAPVV-LPP-0200-0710. juna 2009 P. Kogansky

- prednasky na gymnaziu v Humennoril: Hnatic



Infrastruktura

» PC klaster zakupeny z prostriedkov SF EU (Extrem 1).
Vypoctova kapacita: dvadsat’ osemvlaknovych PC s
taktovacou frekvenciou 2.66GHZ a s pamat’ou 20 TB.
Prevadzka klastra je plne hradena z VEGA projektu.
Povodna "mokra" miestnost’ cena na klaster bola
prebudovana svojpomocne z VEGA prostriedkov.



Infrastruktura
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