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Ultranizke teploty

PRI 100, 155301 (2008) PHYSICAL REVIEW LETTERS 1 PRI 3

New Non-Goldstone Collective Mode of BEC of Magnons in Superfluid *He-B

M. Clovegko, E. Gazo, M. Kupka. and P. Skyba™*
Cenire of Low Temperaiure Plowics, Instiile of Experimental Plvsics, SAY
and P I Safiirik University Kofice, Watsonova 47, 04001 Kofice, Slovakia
(Received @ October 2007 revised manuscript received 14 Febroary 2008; published |7 Apeil 2008)
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SCES a intermetalika

ek ending
PRL 101, 177201 (2008} PHYSICAL REVIEW LETTERS 24 OCTOBER 2008

Fractional Magnetization Plateaus and Magnetic Order in the Shastry-Sutherland Magnet Tm B,

K. Siemensmeyer,! E. Wulf,! H.-J. Mikeska,” K. Flachbart,” S. Gabini,” S. Mat’a3,” P. Priputen,”
A, Efdokimova,” and N. Shitsevalova®
. 'Halhn Meimer Instituy Berlin, Glienicker Strasse OO0, [ 14109 Berlin, Germany
“insrivue fiir Theorerische Phyvsik, Universivds Hannover, 30067 Fannovern, Germany
Hrstiture of Experimental Plhvsics, Slovak Academy of Science, SK 04001 Kosice. Slovalkia
Hnstitire Jor Problems of Marerial Science, Ukraine Acadermy of Science, UA 03680 Kiev, Ukraine
(Received 7 December 2007: revised manuscript received 6 October 2008: published 20 October 2008)
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Gabani et al., Acta Phys. Pol. 113 (2008) 227

TmB, - magneticky analég zlomkového kvantového Hallovho javu?



SKES a intermetalika

RESULTS — YbCu;4Al, , and YbCu,,Al; ;= Cu, Pt — high magnetic fields

New kind of asymmetry due to Non-Fermi liquid behaviour
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Pristas, Reiffers et al., Physical Review B 78 (2008) 235108



Supravodivost

How can two gaps help T.?

MgB, (T.=39 K): In system with 2 groups of Cooper pairs (c—band & n—band)
with different electron-phonon coupling => A is a matrix 2x2

ch ~ Wp eXP (_1/ ﬂ’eff )

Large A, by E,,

vazin 2001 | Ay =[A +A_ +~/44 A +(A —A_)21/2

7T 7o

Keff ~ Max 7\’”
E.g. A =1 &A_=h_.=A_=0.1=>> A ~1

cover Yildrim

Iron Pnictides (T.=56 K): superconductivity is induced by the nesting-related
antiferromagnetic spin fluctuations near the wave vectors connecting the
electron and hole pockets with order parameters of opposite signs

D- o*=C

£

Mazin, 2009




Supravodivost

Two s-wave gaps

At very low temperatures data show excitations
over an energy gap 2A/kgT. =2.1 much smaller than the BCS value.

Two s-wave gaps
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@ Szabo, Pribulova, Pristas, Samuely, Phys. Rev. B. 2009

TIT

Two-gap scenario 2A¢/kg T, =2.1, 2A /KgT =4.6 & g n/ YL n =06
in striking agreement with STM
@ J. Kaémarcik et al, Phys. Rev. B 82, 014518 (2010)

@ T. Samuely, P. Szabo, P. Samuely, submit. PRB 2011




1. Vedecké vystupy

Vo FKL je priemerny impakt faktor Casopisov I-=1,5. Uvadzame ¢lanky v ¢asopisoch s I->3

Ultranizke teploty

1. M. Cloveéko, E. Gazo, M. Kupka, and P. Skyba, Phys. Rev. Lett. 100 (2008) 155301.

2.D. |. Bradley, S. N. Fisher, A. M. Guénault, R. P. Haley, N. Mulders, G. R. Pickett, D. Potts, P. Skyba, J. Smith, V. Tsepelin, Phys.
Rev. Lett. 105, 125303 (2010).

Silno korelované elektronoveé systemy/SKES a intermetalika

1. K. Siemensmeyer, E. Wulf, H.-J. Mikeska, K. Flachbart, S. Gabani, S. Mat'as, P. Priputen, A. Efdokimova, and N. Shitsevalova ,
Phys. Rev. Lett. 101 (2008) 177201.

2. M. Batkova, |. Batko, K. Flachbart, Z. Janq, K. Jurek, E. S. Konovalova, J. Kovac, M. Reiffers, V. Sechovsky, N. Shitsevalova, E.
Santava, and J. Sebek, Phys. Rev. B 78 (2008) 224414.

3. G. Pristas, M. Reiffers, E. Bauer, A.G.M. Jansen, D.K. Maude, Phys. Rev. B 78 (2008) 235108.

4. K. Gloss, J. Sjolund, and G. Pristas, Phys. Rev. B 78 (2008) 092501.

5. J. Derr, G. Knebel, D. Braithwaite, B. Salce, J. Flouquet, K. Flachbart, S. Gabani and N. Shitsevalova , Phys. Rev. B 77 (2008)
193107.

Supravodlvost’

. Pribulova,T. Klein, J. Marcus, C. Marcenat, F. Levy, S Tajima, and S. Lee, Phys. Rev. Lett. 98, 137001 (2007).

. Szabo, P. Samuely, Z. Pribulova, M. Angst, S. Bud’ko, P. C. Canfield, and J. Marcus, Phys. Rev. B 75, 144507 (2007).
. Klein, P. Achatz, J. Kaémarcik, C. Marcenat, F. Gustafsson, J. Marcus, E. Bustarret, Phys. Rev. B 75, 165313 (2007).

. Pribulova, T. Klein, J. Marcus, C. Marcenat, M.S. Park, H.-S. Lee, H.G. Lee, and S.I. Lee, Phys. Rev. B 76, 180502(R) (2007).
. Achatz, J. Pernot, C. Marcenat, J. Kaémarcik, G. Ferro, E. Bustarret, Appl. Phys. Lett. 92 (2008) 072103.

. Ka€marcik, C. Marcenat, T. Klein, Z. Pribulova, C. J. van der Beek, M. Konczykowski, Phys. Rev. B 80 (2009) 014515.
. Szabd, Z. Pribulova, G. Pristas, S. L. Bud’ko, P. C. Canfield, and P. Samuely, Phys. Rev. B 79 (2009) 012503.

. Pribulova, T. Klein, J. Kaémarcik, C. Marcenat, M. Konczykowski, S. L. Bud'ko, Phys. Rev. B 79 (2009) 020508(R).

. Diener, P. Rodiere, T. Klein, C. Marcenat, J. Kaémarc¢ik, Z. Pribulova, Phys. Rev. B 79 (2009) 220508.

0. J. Kacmarcik, Z. Pribulova, C. Marcenat, T. Klein, P. Rodiere, L. Cario, and P. Samuely, Phys. Rev. B 82 (2010) 014518.
1. C. Marcenat, J. Kacmarcik, R. Piquerel, P. Achatz, G. Prudon, C. Dubois, Phys. Rev. B 81 (2010) 020501(R).

2. Z. Pribulova, J. Kaémarcik, C. Marcenat, P. Szabé, T. Klein, P. Rodiere, P. Samuely, Phys. Rev. B 83, 104511 (2011).
3. T.Klein, Z. Pribulova, R. Piquerel, H. Cercellier, J. Marcus, and C. Marcenat, Phys. Rev. B 83, 094524 (2011).
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Monografie/kapitoly

1. K. Flachbart et al.: Rare earth dodecaborides - magnetism, superconductivity and other properties. In: Rare Earths: Research and
Application, Ed. Delfrey K.N. (New York: Nova Science Publishers 2008), 79-125

2. P. Samuely, P. Szabd, Z. Pribulova, J. Kaémarcik: Point-Contact Spectroscopy of Multigap Superconductors, Chapter in Nanoscience
and Engineering in Superconductivity, Editors V. Moschalkov, R. Woerdenweber, W. Lang, Springer 2010

3. P. Skyba: Superfluid 2He as a model system for cosmology - Experimental point of view,Chapter in Quantum Analogues: From
PhaseTransitions to Black Holes and Cosmology, edited by R. Schutzhold and W. Unruh, Lecture Notes in Physics Springer
(2007)

4. R.H.T. Wilke, P. Samuely, P. Szabd, Z. Holanova, S. Bud'ko, P. C. Canfield, D.K. Finnemore: Superconducting and normal state
properties of carbon doped and irradiated MgB2. Invited chapter in Recent Advances in MgB, Research, edited by S. Tajima, I.
Mazin, D. van der Marel and H. Kumakura, Physica C 456, 108-116 (2007)

5. P. Samuely, Z. Pribulova, P. Szab¢, G. Prista §, S.L. Bud’ko, P.C. Canfield, Point contact Andreev reflection spectroscopy of
superconducting energy gaps in 122-type family of iron pnictides. Invited chapter in Superconductivity of Iron Pnictides, Alexei
Koshelev, Wai Kwok, Igor Mazin, Ulrich Welp, Hai-Hu Wen, Guest Editors, Physica C 469 (2009), 507-511.

Koy 3 nanolkeron Scientometricky sumar
A = Pocet CC prac x (IF/<IF>) = cca 70 za 5 rokov

B = <Pocet tvorivych prac. (aj doktorandi)> = cca 12-13

X=AB=55; X/5=11

............

CENT 2007-2011 26.9.2011



2. Ohlasy na vedeckeé vystupy

Poéty citacii WOK, SCOPUS ai.... (cca 600, lebo asi 12-13 cit./TP/rok)

Zoznam 10-tich najcitovanejsich prac a pocet ich ohlasov za 2007-2011

Title: Evidence for two superconducting energy gaps in MgB2 by point-contact spectroscopy
Author(s): Szabo P; Samuely P; Kacmarcik J; et al.
Source: PHYSICAL REVIEW LETTERS Volume: 87 Issue: 13  Article Number: 137005 SEP 24 2001 Citacie 2007-11; ~ 100

Title: Dependence of the superconducting transition temperature on the doping level in single-crystalline diamond films
Author(s): Bustarret E; Kacmarcik J; Marcenat C; et al.
Source: PHYSICAL REVIEW LETTERS Volume: 93 Issue: 23 Number: 237005 Published: DEC 3 2004 Citacie 2007-11: ~ 70

Title: Superconductivity in doped cubic silicon
Author(s): Bustarret E.; Marcenat C.; Achatz P.; et al.
Source: NATURE Volume: 444 Issue: 7118 Pages: 465-468 Published: NOV 23 2006 Citacie 2007-11: ~ 70

Title: Evidence for two-gap superconductivity in Ba(0.55)K(0.45)Fe(2)As(2) from directional point-contact Andreev-reflection
spectroscopy

Author(s): Szabo P.; Pribulova Z.; Pristas G.; Samuely, P. et al.

Source: PHYSICAL REVIEW B Volume: 79 Issue: 1 Article Number: 012503 Published: JAN 2009 Citacie 2007-11: ~ 50

Zoznam najviac citovanych autorov z organizacie (max. 10% vyskumnych
pracovnikov) a pocet ich ohlasov za hodnotené obdobie

Szabo P: 467; Samuely P: 450; Kacmarcik J: 440; Pribulova Z: 235; Spi¢kovy tim podla ARRA (z UEF este Bruncko
et al. a Kralik et al.). Flachbart K: 209

CENT 2007-2011 26.9.2011


http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=CitationReport&qid=18&SID=S27OkFn1K1n1h8F7l4n&page=1&doc=1
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=CitationReport&qid=18&SID=S27OkFn1K1n1h8F7l4n&page=1&doc=1
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=CitationReport&qid=18&SID=S27OkFn1K1n1h8F7l4n&page=1&doc=1
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=CitationReport&qid=27&SID=S27OkFn1K1n1h8F7l4n&page=1&doc=2
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=CitationReport&qid=27&SID=S27OkFn1K1n1h8F7l4n&page=1&doc=2
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=CitationReport&qid=27&SID=S27OkFn1K1n1h8F7l4n&page=1&doc=2
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=CitationReport&qid=27&SID=S27OkFn1K1n1h8F7l4n&page=1&doc=3
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=CitationReport&qid=18&SID=S27OkFn1K1n1h8F7l4n&page=1&doc=4
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=CitationReport&qid=18&SID=S27OkFn1K1n1h8F7l4n&page=1&doc=4
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=CitationReport&qid=18&SID=S27OkFn1K1n1h8F7l4n&page=1&doc=4
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=CitationReport&qid=18&SID=S27OkFn1K1n1h8F7l4n&page=1&doc=4
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=CitationReport&qid=18&SID=S27OkFn1K1n1h8F7l4n&page=1&doc=4
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=CitationReport&qid=18&SID=S27OkFn1K1n1h8F7l4n&page=1&doc=4
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=CitationReport&qid=18&SID=S27OkFn1K1n1h8F7l4n&page=1&doc=4
http://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=CitationReport&qid=18&SID=S27OkFn1K1n1h8F7l4n&page=1&doc=4

3. Vedecké postavenie

Zoznam medzinarodnych konferencii organizovanych alebo spoluorganizova-
nych organizaciou

13th & 14" Czech and Slovak Conference on Magnetism, KoSice 2007 a 2010
(Reiffers)

16. & 17. konferencia &eskych a slovenskych fyzikov, Hradec Kralové, CR 2008 a
Zilina 2011 (Reiffers)

COST general meeting Santander (Reiffers), Spain, 2008

Cryo Conference, Myto pod Dumbierom, September, 9 — 14, 2010 (Skyba)
ESF NES workshops, cca 8 akcii, Samuely

CENT 2007-2011 26.9.2011



Zoznam pozvanych prednasok na medzinarodnych konferenciach

P. Samuely VORTEX V, Kréta, 2007

M. Reiffers: European Conference Physics of Magnetism 2008, Poznan

P. Szabd: NES meeting Alicante, 2008

P. Samuely: Physics of Materials 2009, KoSice

P. Samuely: Hybrid and Josephson Structures, Anacapri, 3-6 June 2009

P. Skyba: Workshop on quantum turbulence, Trieste, Italy marec 2009.

P. Samuely: Superconductivity in Reduced Dimensions, Salzburg, 2010

P. Samuely: CRYO 2010 Conference, Myto pod Dumbierom, september 2010
P. Samuely: Nanoscale superconductivity, September 2010, Crete, Greece
P. Skyba: QFS 2010 Grenoble, France

P. Skyba: CRYOCONFERENCE 2010, Myto pod Dumbierom

M. Reiffers: - Joint Eur. Magn. Symp. 23 - 28 Aug. 2010, Krakéw

Vyziadané kapitoly

Invited chapter in Superconductivity of Iron Pnictides, Physica C, P. Samuely et al.
a dalsie

CENT 2007-2011 26.9.2011



Zoznam domacich oceneni a vyznamenani

Jan Girovsky - Literarny fond - najlepsia SVOC préaca v kategérii fyzika
za rok 2009.

Marcel Cloveéko, Gabriel Pristas - 1. miesto v sutazi MVP SFS, 2009
Zuzana Pribulova - 1. miesto v sutazi mladych ved. pracovnikov SAV, 2009
Cena SAV za vybudovanie infrastruktury za rok 2008

Cena SAV za popularizaciu vedy (projekt Hodina vedy APVV za r. 2010)

Recenzie vyznamnych casopisov

Phys. Rev. Lett. , Phys. Review B, J. Low Temp. Phys., SST, Physica C, ...

Projekty RP, narodné atd.

m
k/’_i

M07

I8
*\3
Hys\c®

Y CENT 2007-2011 26.9.2011



4. Projekty

v CFNT / Centrum excelentnosti SAV 2007-2010/Samuely
cca 150 k€ za 4 roky

v' CFNT MVEP Centrum excelentnosti SAV 2011-2014/Samuely
spojenie Nanosmartu a CFNT, asi 10 k€ /2011

CENT 2007-2011 26.9.2011



A AGENTURA

=) 2 PODPORU

v VYSKUMU A VYVOJA
APVT-51-016604 SupravodiCe pre buduce technolégie, 2005-2007,, Samuely, spolu 285 k€ UEF + 4

APVT-51-031704 Magnetické vlastnosti a elektronova struktura zlu€enin d- a f- kovov, 2005-2007,
Reiffers, 30 k€

APVV-LPP-0101-06 Perspektivne supravodice, 2006-2009, Samuely/Pribulova, 38 k€,
APVV VVCE-0058 Centrum kryofyziky a kryonanoelektroniky, 2008-2011,, Samuely, 660 k€ UEF + 3

APVV 0346-07 SupravodiCe a silno korelované systémy v extrémnych podmienkach, 2008-2010,
Samuely, 180 k€

APVV 0432-07 Makroskopické kvantové javy a detektory, 2008-2010, Skyba/Grajcar, 50 k€ pre UEF
APVV LPP-0200-07 Popularizaény projekt Hodina vedy, 2008-2011, Szabd, spolu 100 k€, UEF + 3

APVV-0515-2010 Kvantova elektrodynamika umelych nanastruktur, 2011-2013,
Kupka/Grajcar, 19 k€ pre UEF

CENT 2007-2011 26.9.2011



Projekty Slovenskej vedeckej grantovej agentury VEGA pre fyziku

Cislo Hlavny rieSitel’ Nazov projektu

Anomalne spravanie sa
6165 Marian Reiffers intermetalickych zlu¢enin pri
nizkych teplotach

Magnetizmus a supravodivost’.
2/0148/10 Jozef Kaémarcik Experimentalne Stadium v
extrémnych podmienkach.

Bose-Einsteinova kondenzacia

2/0025/09 Peter Skyba
Y magnonov V supratekutom héliu-3.

CENT 2007-2011 26.9.2011



SEVENTH FRAMEWORK
PROGRAMME

6. RP EU MTKD-CT-2005-030002 Condense Matter Research at Extreme
Experimetal Conditions, 2007-2009, 320 k€, Peter Samuely

7. RP EU European Microkelvin Collaboration, 2010-2012, 53 k€
Mikko Paalanen/Peter Skyba

7.RP MNT ERA.Net, Engineering in Superconductivity, 2010-2012, v
sledovanom obdobi pre OFNT asi 50 k€, Peter Samuely/Pavol Diko

COST: ECOM 16 Nezvycajné spravanie sa korelovanych latok,
Ernst Bauer/Marian Reiffers

Nanoscience and Engineering in Supecoductivity + podpora MVTS
European Science Foundation Research Network, Viktor Moséalkov/Peter Samuely

CENT 2007-2011 26.9.2011



Ustav experimentdlnej fy=iky

Slovenske akadémie vied v Kosiciach

UEF
£ — . SAV
UNIVERZITA PAVLA JOZEFA SAFARIKA V KOSICIACH

* X % . -+ \/.\( ivL N i

) : ) P\g X P-4
Agentdra > —:v"'"'val * 8
Ministerstva Skolstva SR Eucpskaunia 5, v ES
& = - M;:;;n:rnljjgr:;m\;}skumné aktivity na Slovensku/ s
pre strukturaine ronay °

Projekt je spolufinancovany zo zdrojov ES.

SF EU, vyzva 2.1: Extrém — Centrum pokrogilych fyzikalnych $tadii v extrémnych
podmienkach, Skyba/Feher, 2009-2010, 1,5 M€/2 pre UEF

SF EU, vyzva 2.1a: Dobudovanie Centra pokrogilych fyzikalnych studii v
extrémnych podmienkach, Skyba/Feher, 3 M€/2 pre UEF

SF EU, vyzva 1.2 - Inovativne formy vzdelavania (Zentkova)

SF EU, vyzva 5.1: Podpora infrastruktary vysokych $koél (a SAV) za Géelom
zlepsSenia podmienok vzdelavacieho procesu

CENT 2007-2011 26.9.2011



5. Doktorandské studium

Gabrivel Pristas, Pavol Priputen, Marcel Clovecko,
lvan Curlik, Jan (}irovsky, Marianna Zapotokova,
lveta TakacCova, Stefania MatoSova

Obhajoby PhD prac

Gabriel Pristas a Pavol Priputen, 2008

:-\

EA\RR

Marcel Clovec¢ko 2009

CENT 2007-2011 26.9.2011



Skripta

P. Samuely: Zaklady supravodivosti, 50 s., in Fyzika nizkych teplét, editor
L. Skrbek, skripta pre Fakultu matematicko-fyzikalnu Univerzity Karlovej

P. Skyba: Normalna a supratekuté fazy hélia-3, kozmolégia v laboratériu,
50 s. in Fyzika nizkych teplot, editor L. Skrbek, skripta pre Fakultu
matematicko-fyzikalnu Univerzity Karlovej

P. Samuely: Uvod do supravodovsti a pripad MgB2, 30 s.,

K. Flachbart, M. Reiffers, P. Skyba: Kurz kryo a vakuovej techniky, 45 s, in
J. Dusza a kolektiv autorov: Progresivne materialy a technoloégie, vydaval
Ustav materidlového vyskumu SAV (2008), Kosice, monografia uréena pre
dalSie vzdelavanie vedeckych pracovnikov SAV, ISBN: 978-80-968543-6-3.

Habilitacné konanie
Marian Reiffers, april 2008

Inauguracné konanie
Peter Samuely, september 08
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6. Vystupy do spolocenskej praxe

Pavlik dodavky LHe pre NMR spektrometre a tomografy

P. Samuely, clen Komisie pre vedu a techniku ministra skolstva,
¢len Komisie pre spoloéné hodnotenie VS a SAV,
Clen Komisie pre hodnotenie organizacii uchadzajucich sa
0 projekty VaVv

Pavlik et al.:
Kurz vakuovej a kryogénnej techniky pre Taylor Harsco, s.r.o.
2009

Slyba a Samuely, €lenovia komisii APVV
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7. Popularizacia
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7. Popularizacia

Festival fyziky - v centre KE
(Szabo et al. 2009)

CENT 2007-2011 26.9.2011


http://www.sav.sk/php/image_thumb_new.php?imagein=a0990022356/IMG_2280_up.jpg
http://www.sav.sk/php/image_thumb_new.php?imagein=a0990352998/IMG_2345_up.jpg

h dina Dniotvorenych dveri a popularizacia vedy a fyziky

vedy

~

~

CENT 2007-2011 26.9.2011



8. Infrastruktura a personalny rozvoj
Pod'akovanie

Vedecki pracovnici Vedecko-technicki pracovnici
Marcel Clovecko
Karol Flachbart
Slavomir Gabani
Jozef Kacmarcik

Zuzana Pribulova

Emil Gazo
Vladimir Pavlik
Marcela Medeova

Gabriel Pristas ml. Technicki pracovnici
Marian Reiffers . o
Peter Skyba GStsf'aT EI_C?va
Pavol Szabo M,Q nge El:::kas ’
K. Neumaier aria Semsakova
C. Marcenat Doktorandi
lvan Curlik

lveta TakaCova
Marianna Zapotoyové
Pavol Priputen, Jan Girovsky, Stefania MatoSova
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