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Quantum Hybrid Systems: Fano Effect through an Artificial Atom
in an Electronic Interferometer

Kensuke KOBAYASHI
Institute for Chemical Research, Kyoto University
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A Periodic Table of Elements for Every Family
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Research Center for Low Temperature and Materials Sciences, Kyoto University
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E-mail nakai@scphys.kyoto-u.ac.jp

RT4X12 (R ; T » X )
P Sb
(Einsitein )
La0s,Sh;, La-NMR Sb-NQR
La Sh vnr La 50K
La-NMR 100K 50K
La
La
La
UTLT

P20 Sr,RuO4-SrsRu,0y

A A A A AB

B B B > B

R. Fittipaldi®®€, and A. Vecchione™®
A Univ. of Salerno®
E-mail kittaka@scphys.kyoto-u.ac.jp
Sr,RuO4  Sr3Ru,04
SrRuO; Tex 15K Sr;Ru,04
Sr;Ru,04

SrzRuO4

40_----|---<|--'-|->-'|""

44



P21 Critical current enhancement in PLD YBa,Cu,0,_, films using artificial

pinning centers
P Melel”, K Matsumoto'’, T Horide'7, O Miura®’, A Ichinose®’, M Mukaida*’,
Y Yoshida®’, S Horii®’

Kyoto University, Kyoto 606-8501, Japan;°Tokyo Metropolitan University, Tokyo
192-0364, Japan; CRIEPI, 2-6-1 Nagasaka, Yokosuka 240-0196, Japan; “Kyushu University,
Fukuoka 812-8581, Japan °Nagoya University, Nagoya 464-8603, Japan; °University of
Tokyo, Tokyo 113-8656, Japan; 'CREST-JST, Saitama 332-0012, Japan

E-mail pmele@htsc.mbox.media.kyoto-u.ac.jp

For wide applications of YBCO high temperature superconductors to electric devices
it is necessary to obtain high J. at the liquid nitrogen temperature and under magnetic
fields. We introduced high-density columnar defects as artificial pinning centers
(APC = s) of the quantized vortices into YBCO films, during the Ffilm deposition
procedure. APC~s were introduced perpendicular to the film surface by using the
distributed nano-sized Y,0; islands prepared on _J -
SrTi03 (100) substrates by PLD. The Y,0; islands -
obtained with 5 laser pulses have a mean diameter
of 20 nm, an height of 4 nm and their density is _
200 pum2. In comparison with the pure YBCO film, !,
the best performance among the APC"s samples was
obtained on 5 pulse sample. As shown in the figure, .

J. at 77K was enhanced by linear defects from

1.8MA/cm?* to 2.7MA/ cm® (self field) and from :

0.06MA/ cm® to 0.10MA/ cm? (H=5T) even when both T
films were prepared on the same deposition conditions.
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P33 New crystal form of Tetraspanin CD81 LEL
® Grandi G , Bolognesi M
a b
E-mail kengo@nice.kumac.kyoto-u.ac.jp
CD81 is a four transmembrane protein of 236 amino acids, belonging to the
tetraspanin protein family, involved in various immune responses. Besides the four
hydrophobic transmembrane regions, CD81 hosts two extracellular domains, known as
large and small extracellular loops (LEL and SEL, respectively). Human CD8L1 is held to
act as (co)receptor for hepatitis C virus (HCV), thus a key participant in the infection.
To widen our knowledge on the roles played by CD81 LEL

in binding the HCV E2 glycoprotein, the LEL crystal structure ~ \?
was approached. Three different crystal forms have so far ' y t 5
been obtained. We report here on the most recently @\ N >
grown form (R32). Marked conformational fluctuations T .WJ, . 7
in the molecular regions held to be involved in binding "
to the viral protein, suggest rules for recognition and .\/"lv
assembly within the tetraspan web. v
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2005 11 10 00
519
Sang Gap Lee
(KIST)
ESR Detected by Measuring Mechanical Forces of a Cantilever in Samples of a Limited Number of Spins
- A potential of MRFM for studying physics of interfaces and thin films
Measuring mechanical forces of ultrasoft cantilevers coupled to magnetic resonance, so called magnetic
resonance force microscopy (MRFM), is a novel scheme recommended for imaging a single molecule by MRI
technique and for reading spin states in solid-state quantum computing. Moreover, MRFM is quite adequate for
studying materials of a limited number of spins like artificially-layered thin-film samples in-situ because
signal-to-noise ratio (SNR) of MRFM is basically determined by a spin concentration rather than by the number
of spins. For example, a study on high-k gate dielectric materials for the next generation MOSFET can be one of
the important subjects of MRFM in a material research field. Recently, we built a low temperature (~ 6 K)
MRFM setup and tested the setup successfully at room temperature by measuring a force-detected ESR signal in
a DPPH sample. We have been replacing a cantilever by one of much lower spring constant for improved force
sensitivity and increasing a magnetic field gradient (> 0.01 G/nm) to acquire such a large filling factor to apply to
thin-film samples. We will report our recent progresses in MRFM instrumentation and discuss the preliminary
data.

2005 11 17 15 00
519 5

Prof. Allan Griffin

University of Toronto, Canada

Two-fluid hydrodynamics in the BCS-BEC crossover of trapped Fermi gases

In the BCS-BEC crossover region in atomic superfluid Fermi gases, the collision cross-section is so

large that one should be able to access the local equilibrium region described by Landau's two-fluid
hydrodynamic equations. These equations are difficult to solve in a trapped gas because all the thermodynamic
functions are position-dependent. We present a new variational approach that allows one to deal with this
problem. The nature of first and second sound modes changes in the different regions of the BCS-BEC

Crossover.
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2006 1 19 14 00

Prof. John Doyle

University of Harvard, U.S.A

Evaporative Cooling of Buffer-gas Loaded Atoms

Buffer-gas loading of magnetic traps has been shown to be a versatile method for loading large numbers of
atoms and molecules into magnetic traps. Further cooling, after trapping, is important for exploration of new
physics. In this talk, evaporative cooling of magnetically trapped, buffer-gas loaded samples is discussed.
Evaporative cooling of buffer-gas loaded Cr and Mo has been achieved. Recently we have also evaporatively
cooled metastable helium. Using a cryogenic helium buffer-gas, 10*11 4He* atoms are trapped at an initial
temperature of 0.4~K. The trapped sample is evaporatively cooled into the ultracold regime, resulting in a cloud
of 2 X10"9 4He atoms at 1.4~mK. This is a ten-fold improvement on the number produced by laser cooling and

demonstrates a significant increase in phase space density for a sample trapped using buffer-gas loading.
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QHE in 2-D electron system

2 2 2 2
AV
(Soliton Lattice Phase) AV (Canted
Antiferromagnetic Phase) 2
2006 2 23 16 00
571
Search for new alloys and intermetallic compounds with novel physical and functional properties
1) Studies of half metallic Co,MnSn Heusler alloy on bulk, thin-film and nano-scale hetero-interface
100% Half metallic TMR
TMR Heusler Co,MnSn
Coo,MnSn Mn Fe Cr Slater-Pauling
Co,MnSn
Co,MnSn
2) Non-Fermi liquid behavior near ferromagnetic quantum critical points in NizAl and YCo,
MnSi, ZrZn, Te K Fermi
NizAl  Ni 1% Al T.=0 K Pauli
YCo, Co 13% Al Ni3.XA|1+X Y(COl.XAlx)z
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Information Management System for Liquid Helium Supply

Toshikazu Arai and Akira Matsubara

Research Center for Low Temperature and Materials Sciences, Kyoto University
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ito@em.biophys.kyoto-u.ac.jp 4217
sasaki@scphys.kyoto-u.ac.jp 3755
akira@scphys.kyoto-u.ac.jp 3755
toshikaz@scphys.kyoto-u.ac.jp 4055
otsuka@kuchem.kyoto-u.ac.jp 4036
kasugai@scphys.kyoto-u.ac.jp 4068
kengo@nice.kumac.kyoto-u.ac.jp 4061
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