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Abstract We have carried out numerical simulations of feedback control of Turing pattern in one
dimension and found various pattern dynamics depending on the strength of the feedback and the
magnitude of the delay time. Some of the results can be understood by deriving the amplitude equation
for the dynamic patterns.

© 2013 Department of Physics, Kyoto University
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Abstract: We investigate electro-osmotic flow in solutions of positively charged
polyelectrolytes by means of a mean-field approach. The solutions are confined in negatively
charged slits. We focus on the dependence of electro-osmotic properties on viscosity

inhomogeneity. When the polyelectrolytes are strongly adsorptive and salts are dilute, the
electro-osmotic flow is inverted.

© 2013 Department of Physics, Kyoto University
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Abstract We study the electromagnetic response in the superconducting phase with antiferromagnetic
fluctuations induced by Pauli paramagnetic effect. We find that this effect leads to a remarkable increase
of flux flow resistivity.

© 2013 Department of Physics, Kyoto University
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Abstract It has been reported that the molecules with a hydroxyl end group exhibit
three types of the Smectic C phases (SmC, SmC’, SmC”) [1]. We analyzed these phases’
detailed structures using XRD and found that the SmC” has a conventional bilayer
structure and the SmC’ has a frustrated bilayer structure.
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Abstract It is known that an asymmetric particle such as a screw can move directionally when it is
placed on vertically oscillated plate [1]. Even a symmetric dimer displays spontaneous ballistic
motion without any anisotropic external field [2]. We investigate a bifurcation between
spin+random walk and spin+orbital motion of a dimer by introducing chiral-asymmetry.

© 2013 Department of Physics, Kyoto University
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Abstract Recently, it was found that rhythmic motion is generated on an aqueous droplet in an oil phase
under stationary DC voltage. Through the down-sizing of the experimental system, we found the
threshold voltage to induce the oscillation decreased. And we derive a simple theoretical model to
interpret the size dependence.

© 2013 Department of Physics, Kyoto University

A R ETE A CREEL Lz um A7 — VDK ZER LT, EREHOF TORDL B E T~
72 (Fig. 1)o ZOX D 72iEIE—EFE LICEE SN -EmE BV CRENEE 2 /~r 3 2 E 2835 51T
W5, [1] £, EmExHAREICEET S &, R iThEEES 2R3, [2] 20X 2R8I/ =
YA ADE—HF =T 7 F 22 —Z~DIEHE VD HTH B,

AEIDORFFEITIBNTIL, BIEDEBRARDOY A AL 7 AN K DR AT ~T-, B L Z2EE LT
BHEL FAHSED L, #ik L CWKEILTEMmME 2P EE T 5 (Fig. 2) . HEMMHEER L2238
TR ERR A DT FER . L 7% 20-50 pm FREDIFZIT, 10V FREOERETFEAIINT, BMEOTE
HEEINELD Z 2P 6T Uiz, BIRIREE S HEIEB OM Ol AS, BEMEREEE L & FUNEE ricd
DEIHEFTDDONE VST IZHER L THK A & D & Fig. 3D X HITRo7=,

Flo, INOLOEREREZHIT L7201, FMH R EBAWTAEEEHOET VEER L, R
ER o, BT MCEBOWTIRERTRONTIESGES OKGFENFH I, 2 OREIMFEZER Eo
limit cycle FEEENTH D ENHL NIRRT,

(@) L=213xm (b) L = 1410m

=0 [s] ’ ;] ‘ ' - 0 ‘ .| Diameter of;l:)iliro-pl.e(-

objective lens 0m 20}, O wmo-
of microscope a

V'=16.0V

minera oil

- @

B

-3
LR
R S
QRIEIKERE,
RRERRRRRRR

water droplet

X5
35

3RS
29508

%
5

%08

bededed

%
K
%
QL

K IR

SRSIRIIRILEL

2GRN

O SR RIS

RRKRRLLRLLLRRLLRELEK,

0 50 00 750 200 250
L{um]

%
<
%%

%
3RKS

3RS

Rotetetes

L glassplate

£ 4 Fig. 3 Phase diagram for mode
Fig. 1 Schematic representation / = bifurcation between rhythmic

of the experimental setup. motion and a stationary state.

100pm

Fig. 2 Spatio-temporal
diagram of the motion of a
droplet with a diameter of 34
um at (a) Z=213 pm and (b)
[~=141 pm.

References
[1] Hase, et al., PRE 74, 046301(2006),
[2] Takinoue, et al. Appl. Phys. Lett. 96, 104105 (2010)



BEA Y TIVEDL-) FILREFREERDEEFDRFE
RS - L P ERREE I

Abstract We construct a new setup for optical lattice experiments for ytterbium(Yb) and lithium(L1)
mixture. We succeeded in reproducing quantum degenerate Yb-Li mixture and introducing 1D optical
lattice in the new setup. Spectroscopy of a metastable *P; state of Yb in 1064nm optical trap is also
performed.

© 2013 Department of Physics, Kyoto University
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FORT O b — A%, AFJFANC 90um, FNEFEIC 24pm £ 925 Z L2k, ZOH K FERT
PIAT & 0 2 < OJF-HT 174Yb-SLi [RIRFEIR &2 Ak 32 Z LIk L T 5 (Fig. 1). & BT H1co
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BEIRIZET 2 ETOHDHENRT vy LR TETCND 2 & 2R L-(Fig. 2).
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Fig. 1. Momentum distribution of quantum Fig. 2. Interference pattern of Yb by pulsed
degenerate '"*Yb(left) and °Li(right). lattice.
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Abstract We systematically analyze the attractive Hubbard model with disorder within the statistical
dynamical-mean-field theory, and establish the ground-state phase diagram. We discuss how the
attractive interaction and the disorder compete with each other. Also, we discuss the difference between

binary disorder and box disorder.
© 2013 Department of Physics, Kyoto University
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Numerical Analysis of Granular Jet Impacts

Advanced Statistical Dynamics Group Tomohiko Sano

Abstract We numerically investigate impact processes of granular jets. In three dimensions, the shear
viscosity is consistent with the kinetic-theoretical prediction, in contrast to the experimentally-suggested
“perfect fluidity,” while the shear stress is small. In two dimensions, because grains are well packed, the
critical behavior near the jamming transition is observed.

© 2013 Department of Physics, Kyoto University

Non-equilibrium phenomena induced by impacts have been extensively studied in various
contexts, such as nuclear reactions, nanotechnology and granular flows. Recent experimental
and numerical studies revealed interesting aspects of impact processes of a granular flow. An
experimental paper on dense granular jets [1] has reported that the fluid state after the
impact is similar to that for Quark Gluon Plasma (QGP) achieved in heavy ion colliders, where
QGP behaves as a fluid with very small viscosity. Quite recently, Ellowitz et al. demonstrated
that the solution of inviscid Euler equation is almost identical to that obtained from their
molecular dynamics simulation for inelastic hard core particles, at least, for two dimensional
frictionless grains [2]. These results are counter intuitive because in a usual setup the dense
granular fluid has a large viscosity.

In this study, we investigate impact of granular jets on a fixed wall, in both two (2D) and
three dimensions (3D) numerically, by using Discrete Element Method, to study the fluid state
after the impacts. Figure. 1 is a snapshot of our simulation on the impact of a granular jet in
3D. We found the following properties of the impact processes of granular jets.

(i) In 3D, the equation of states and the shear viscosity are consistent with the kinetic
theory, while the shear stress is much smaller than normal stresses, due to the small strain
rate [3,4].
(ii) In 2D, because grains are well packed, the asymptotic divergence of the pressure or the
shear viscosity similar to the jamming transition, appears [5].
(iii) In 2D, for bidispersed systems, the effective friction constant defined as the ratio
between shear stress and normal stress, monotonically increases from near zero, as the
increment of the strain rate. On the other hand, the friction constant has two metastable
branches for mono-disperse system because of the coexistence of a crystallized state and
a liquid state [5].
(iv) Both in 2D and 3D, there exist large normal stress differences, which cannot be
observed in the perfect fluid [3,5].

o)

These results (i)-(iv) may be in contrast to the
experimental suggestion of the similarity between
granular jets and “perfect fluid.” In particular, the result
(i) provides a theoretical explanation of the similarity
between granular flow and perfect fluid, which has been
reported in an experiment [1] and a 2D study [2].
Through the investigation of the rheological properties,
we may conclude that the similarity between the
Fig. 1. Snapshot of a 3D simulation. granular flow and the perfect fluid, which comes from a
small strain rate, is superficial.
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Abstract We have performed three-dimensional molecular dynamics simulation of cohesive granular
particles under a plane shear. From this simulation, we found the existence of three distinct phases in
steady states. We also found that there exist a variety types of clusters depending on the initial density and

the dissipation rate.
© 2013 Department of Physics, Kyoto University
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Abstract Turblence is one of the most familiar nonlinear and nonequilibrium systems. To analyse tur-
blence from dynamical system point of view, a filtering method for obtaining spatially-localized numer-
ically exact solutions is introduced, and applied to typical one-dimensional equations reproducing the
nature of coherent structures observed in turblence. (©2013 Department of Physics, Kyoto University
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Abstract We fabricate the superconductor-insulator-normal metal tunnel junctions of
CeColns using epitaxial thin films. We measured current voltage characteristics, which shows
gap-like features below superconducting transition temperature. We estimate that superconducting gap of

CeColns is 180peV at 1.53K.
© 2013 Department of Physics, Kyoto University

HWE T REBIEEARTH 5CeColnsiE To= 2.3 K THRIZEIEE 2/~ L, (KRS HEK T, BI85
WEBIZ 2 FEHERE MBI ST D, CeColns 13737 U BN R FEF TS . v D 7 U —2 2R T
H5Z ENHBFFLO RENFEELL TV D A[EEMEDRER ST b, FFLO RETIE, B—~ &L
727 2V @B TY — /=D S NS T2, 7 — =R EROELES &2 D, EZERIZB
THAWMIC , — RBBINAD Z ENHEERMICHER S TWD, 2O X9 R 8 REEZ R OWE %
HES 5 LT, TORBEEZELNET 52 I3 TEETH D,

BRE — FARER TR S L7z b R VEEE Tl £ O — BHERED D IRRBE LD = 2 /L ¥ —(K
TEMEZEHEIC D Z LN TE, BREX v v THEESCAR Y Ve CFOBREREREHG DL LN TE
51, ZivE i, v 7 ik E U 2CeColns D b FIAVEEA DME B L, E DRHES TR S 7= (2],
b RNV O R EIRBIC KR E SEEL T 2720, BBMED D RITHE LTV Ry, Fxd
JN—7"TlE, 10 Pa FEEOEEZEFH THCeColns DT X % ¥ LiEBIERIZ k) LTk v [3], %
AN THANZFENLTH 2 LI LD BRx BBV ATRBIC e D Z E 3 WIRF S D,

A, BVWETRBMEERCeCIns D - B X X v LR EZNT L, mHNJmoO
CeColns/MgO/MgFo/AgD v x4 (Fig. DA ER L7z, Fig2i3 = O&E-EEFMEEZ R LT DT
H 5, 1.53KTI80uVIHTIZHIEEX ¥ v 7D EsE S 7z, #iZ, CeColnsi%1.563KT2A~360peV o
REX v v THFFOLEEBEZIOND, ZHUCTED RS OIERIGIEDRHNL SN0, A% IKES
W iEIk ODFFLOMH DI E A PET D Z LS AlRe L e o7,

tunnel junction
.
photoresist
>
=
o
MgF |r—sease——a——s—s o s8>
MgUZ 0.1
Fig.1: Schematic of a ramp-type tunnel junction.
: T T T T T T
The thickness of CeColns, Ge, MgO, MgF2 and Ag 03 02 01 00 01 02
is 120nm, 100nm, 3nm, 7nm and 100nm. V(mV)
Photoresist prevents leak current through In
grain on the surface of CeColns.The junction size Fig.2:Current voltage characteristics of
is 50X 2pm2, tunnel junction. Superconducting gap

appeared below T,

[1]M. Jourdan et al., Nature 398, 47 (1999).
[2]1. P. Nevirkovets et a/ ., Physica C 469, 293 (2009).
[3]Y. Mizukami et al ., Nature Phys. 7, 849 (2011).



FILAYEBRADI LT b UBELAIE

AHAR IR @il &17

Abstract Compton scattering measurements have been carried out for three fluid alkali metals (K,
Rb, and Cs) under various thermodynamic conditions, namely in a wide range of electron density.
We investigate the behavior of valence electrons and find out the deviation from the electron gas
model, which is probably closely related to the metal-nonmetal transition of alkali fluids.

© 2013 Department of Physics, Kyoto University
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Abstract We controlled the size of the liquid crystalline nano-emulsions composed of surfactants and
thermotropic liquid crystals dispersed in the water. Using the light scattering measurement, we found the
size effects of the confinement on the isotropic-nematic phase transition and the orientation fluctuations

of nematic confined in the core of nano-emulsions.
© 2013 Department of Physics, Kyoto University
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Abstract We have measured the current and filling factor dependences of the longitudinal resistance
enhanced by large current around v =2/3 quantum Hall state. From the experimental results, we find out
that the temperature dependence of the longitudinal resistance changes from insulating behavior to
metallic behavior depending to the filling factor.

© 2013 Department of Physics, Kyoto University
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Abstract We fabricate homogeneous Ce;,Yb,Colns thin films by using MBE. In sharp contrast to
bulk samples, lattice constant decreases with x. In addition, the superconducting transition
temperature is much strongly suppressed with Yb doping. These provide evidence that valence
fluctuation does not play an important role in electronic properties of Ce;Yb,Colns.
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Abstract The dynamics of deformable self-propelled particles where the migration velocity is
increased depending on the local density is investigated numerically in two dimensions, and it
was found that traveling solitary waves appear when the influence of the density dependence is
fairly strong.
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Fig. 1. A typical snapshot of the traveling
solitary wave. A high density band region,
in which particles are nematically ordered,

travels in the direction of a black arrow.
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Abstract : We have studied rattling motion and superconductivity in cage-structured compounds
ANAl (A = Ga, Al, La) with NMR/NQR measurements. We found that the Alys sample exhibits
conventional s-wave superconducting behaviors. Moreover, in GagsV,Aly, we found the enhancement of
spin-lattice relaxation rate 1/T; below 10K, ascribed to the Ga rattling motion.

© 2013 Department of Physics, Kyoto University
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Abstract We report the magnetic torque measurements of EtMez;Sb[Pd(dmit),],, a promising candidate of
guantum spin liquid with 2D triangular lattice. A finite magnetic susceptibility is observed in the
zero-temperature limit, indicating the presence of gapless “~magnetic” excitations. The results suggest a
novel quantum critical phase in the frustrated Mott insulators.
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M FEIZBNTHETPLIICL > TAY U PERF 2 Z S TRl L7 &1 A E UK EE
X, WBER RIS DT o TR - G 2 PO S TE e, —F T, BIEO VT OYE
THEHETAEREIREOEIF N2, EFAEURIKOBEMICI T 2 RERGIT E72o T, &
I, A2 O O 2 ROTAKT v MERIKIZEB W TR R B URIEIKEEZ FF M E 035
RE, FEFICERZBRURTND,

ZD—2Td % EtMeSb[Pd(dmit),], IX A B2 1/2 % & -2 Pd(dmit), &R 2 T RENE = A1 1%
7T intEiE A o, TOWEIT 250 KIRED K X 72 ZHFHAIEM I L2l b b 59, 10 mK @
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Fig. 1. Temperature dependences of magnetic Fig. 2. Schematic phase diagram of temperature versus
susceptibility of EtMes;Sh[Pd(dmit),], (he-dmit) frustration for Mott insulating antiferromagnets with 2D
and its deuterated compound (dg-dmit). triangular lattice.
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Conformation and Dynamics of Confined Circular DNA
Molecules
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Abstract We report here conformation and dynamics of a circular DNA molecule in a thin slit by use of
fluorescent microscopy. The length of the major axis, diffusion coefficient and relaxation time were
directly measured.

Polymer is ubiquitous in nature and widely used in industrials because of their remarkable
properties. The physical properties of materials composed of these macromolecules show completely
different from those of small molecules. This can be understood by the configuration or the
connectivity of polymers. As for experimental studies on polymers, ensemble experiments such
as rheological measurements, light, X-ray and neutron scattering measurements have been applied
on the polymer materials. However, it is difficult to identify single molecule dynamics of the
polymer through the experiments. "

DNA, which contains genetic information, is also a polymer. Besides its important role in living
cells, the relatively large size enables us to observe the Brownian motion and fluctuation in
the real time and space using fluorescent microscope. ) Also, in the case of linear DNA, it is
possible to get a narrow length distribution. For this reason, linear DNA has been well-studied
and theoretically established. On the other hand, the experiments on circular DNA are not enough
due to the difficulty of synthesizing, although cyclic DNA is found in prokaryotic and most cloned
DNA constructs are circular. ™ Not only those biological importance, circular DNA would be a
appropriate experimental model of a circular chain in polymer physics.

Here we report a fluorescent microscopic observation on circular DNA in confined condition. The
dilute solution of fluorescent labeled DNA was sandwiched between two cover glasses, and their
separation was controlled from 1.25um to 10 um. The typical image is shown in Fig. (A). Based
on the movie data, the length of the major axis L, diffusion coefficient D and the relaxation
time T were directly estimated. Figure (B), (C) and(D) respectively show D, tTand L as a function
of the slit distance d

% *(C)% : (D)g 12F AR E L
. : .gzs-{ oy §10_+ %H 1
[ ] & B o ® :
. S 15y t} ' H % os It
L Q ! j P OV | E L A AR 07 e
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slit distance( U m) = slit distance(um) slit distance( ./ m)

Fig. (A) Typical fluorescent microscopic image of a circular DNA. This is taken the slit distance is 1.25 um.
(B) Dependence of diffusion coefficient on the thickness of a slit. (C) Dependence of relaxation time on the
thickness of a slit. (D) Dependence of the average major length of a DNA molecule on the thickness of a slit.
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Abstract We have fabricated a millimeter-scale single-layer graphene field effect transistor device

and electrically controlled the Fermi energy. Fermi energy dependence of the terahertz
carrier dynamics is discussed.
© 2013 Department of Physics, Kyoto University
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Abstract This paper reports on non-equilibrium pattern formation of charged phospholipids on a
cell-sized phospholipid monolayer. The pattern grew from thread-like structure to network structure
accompanied by adsorption of charged lipid micelles from bulk onto the monolayer. The results indicate
that charged phospholipids play crucial roles in mesoscopic interfacial phenomena.

© 2013 Department of Physics, Kyoto University
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Abstract We study transport properties of quasi-particle of liquid *He in aerogel. Aerogel modifies the scattering
of *He quasi-particles that play an important role in transport of heat or spin. To study the effect of aerogel on the
scattering we measured thermal conductivity of liquid *He in aerogel with NMR technique.

© 2013 Department of Physics, Kyoto University
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Fig. 1. Temperature gradient of liquid *He in aerogel.
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Abstract An experiment of superfluid *He in aerogel with global anisotropy shows there exists a
2"*order phase transition from BW phase to pure polar phase at low pressure. However, previous
theories didn't predict presence of such a direct transition. I search possibilities of this transition by
extending the anisotropic scattering model[1].
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TV B EINTN S (Fig. 1 7).
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Abstract We have studied the magnetocaloric effect and specific heat of Sr,RuO, using an
extremely clean crystal in order to investigate its superconducting phase diagram. As a result, we
for the first time revealed that the superconducting phase transition is of 1st order at low

temperaturex and for field parallel to the ab plane.
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T2 LE DRI RO PTERERD Fig. 2 THD, MEEOIREZALIE  Fig.1: Equipment for magnetocaloric
T A — ORISR S, ZORE R He IV il effect and specific heat measurements.
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FENRETTHHZEND Pauli ZHRITHISLRNEZ 2 HND, BIH,
BAEDAY Y ZBIAO Y FUA TIEZO— RAH R O RLIF & 3 A , )
TET | BIRE LS OB 22 BAEH OFAER RBIND, £ HoH (T)
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Abstract We performed two-color photoassociation spectroscopy on quantum degenerated Yb atoms to
measure binding energies of ground state rovibrational levels with high precision. These values were
utilized to determine inter-atomic potential. From this potential, correction of Born-Oppenheimer
approximation and possible effect of quantum gravity can, in principle, be revealed.
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Fig. 1. Typical spectrum of 2PA. (Left) Spectrum of
Y. (riaht) Spectrum of '™*Yb.
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Abstract We have investigated relaxation dynamics of excitons in cuprous oxide by measuring
photoluminescence spectra of Rydberg states. We find that both the relative intensity and the
linewidth of photoluminescence increase with increasing exciton density. This result indicates that
the exciton-exciton scattering plays an important role in the intra-excitonic relaxation processes.
© 2013 Department of Physics, Kyoto University

HERP OBEA & EFLA 7 — 1 U HE U7 hie 1%, KFEFF D Rydberg IREBIZHELL L7z = RV F—
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REETH D 1s L ~DBNEENZ X 0 EEHERNME 2572 EOBEN S, MHEFRICBWTIEE
NEDBHITEEH SN TE =, LU, HIC L o> TEIRICAER S I, SR O Gk Ik
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Fig. 1. (a) Photoluminescence spectra of Rydberg excited states of excitons in cuprous oxide at 4 K, under various
excitation densities. The intensity is normalized at the 1s peak. (b) Linewidth of 3p, 4p, and 5p peaks as a function of
exciton density. The solid lines represent fitting results with linear functions giving the scattering coefficient.
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Abstract We have studied the exciton structures of undoped and hole-doped single-walled carbon
nanotubes using one- and two-photon photoluminescence excitation spectroscopy. The energy of the first
excited 2g state of the £y, exciton is redshifted, while that of the ground lu state is blueshifted, as the
hole-dopant concentration increases. These findings indicate that reduction in the band-gap energy is
induced by hole doping.
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Abstract By use of the single-molecule observation, we count the actual number of DNA double-strand
breaks (DSBs) caused by gamma-ray irradiation with genome-sized DNA molecules. We find that the
probability of double-strand breaks decreases markedly as the DNA concentration increases, and give a
theoretical interpretation on the experimental observation.
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i% 200 Gy PAF CITBREICRT U TRBIZHEIT 2 (Figure. 2.), 2,BvHEEX Y72 BAL Gy Y4729 &K
SEIWrE (P1) 138t 5RfE DNA R BE#E X 5 & DNA BEIIZITH LIS (Figure. 3.), Nz
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FIG. 1. Representative fluorescence FIG.2. Number of DSBs per base FIG.3. Log-log plot of the number
images of DSBs for T4 DNA (57 pair, Po, as a function of the of DSBs per base pair per unit Gy,
pm). irradiation dose I. The P,, as a function of the DNA
(@) 0 Gy. (b) 50 Gy. (c) 100 Gy. concentrations given in the box are base-pair concentration, Cp,. The
base-pair concentration of TADNA. blue dashed line represents a
least-squares fit with model
equation deduced in the present
study.
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Abstract Motivated by recent inelastic neutron scattering experiments in J-PARC, we
investigate spin excitations in an inorganic spin-Peierls compound CuGeOs with disorder
caused by non-magnetic impurities. Using dynamical density-matrix renormalization group
method, we find impurity-induced antiferromagnetic gapless excitation that depends on the
distribution of impurities.
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DRI, Fox DET VOARMDDERNGE DB EOYEICAI LIRBE B 2 b, Z ORI TRNG
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Abstract The estimation of event rate from time series data is an important matter. Our study revealed
that some estimating methods, histogram, Bayesian estimation and hidden Markov model, cannot detect
the rate fluctuation under comparable conditions. It suggests the presence of a theoretical limit for
detecting rate fluctuations.
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Abstract To make the pump-probe spectroscopy experiment of liquid water using terahertz
light, thin film flow system has been developed for terahertz time-domain spectroscopy.
Thickness of water film is evaluated by two ways of measurements using optical laser and
terahertz pulses. Optical pump-THz probe spectroscopy is designed using this system.
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Abstract For the novel fabrication of the photonic crystal, we intended to improve the spatial resolution
of the molecular manipulation with the interference fringe of UV laser. We have evaluated the
manipulating efficiency and operating time by changing the grating width.
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Abstract Spin-orbit-coupling (SOC) plays a crucial rule in topological properties of solid.
We implement SOC in a quantum gas of ytterbium atoms by using the ultra-narrow optical
transition. Spin-orbit-coupled atomic gas is detected with time-of-flight imaging. We also
observe the relaxation of metastable states.
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Fig.1. (a)(c) TOF images of ground and excited
states. (b)(d) TOF images are integrated along the
k, axis to produce quasi-momentum distribution.
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Abstract Time evolution of particles described by quantum walks is reduced to that of random walks in
classical limit. We have investigated topological phases and Anderson localization in one-dimensional
quantum walks. We have revealed that topological phases can be realized in our quantum walks classified
into the class D or AIIL.

© 2013 Department of Physics, Kyoto University
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Fig. 1. The density of states of the quantum walk classified into D. Edge states exist at @=+m/2.
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Abstract We investigated superfluid *He in a porous material, the size of which was comparable to
coherence length of superfluid *He. NMR frequency shift indicated that the superfluid transition in the
porous material might have occurred at higher temperature than in bulk © 2013 Department of Physics, Kyoto
University
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Fig.1.Measured diffusion constant in SPG (solid circle)
and diffusion constant in bulk (solid line).
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Abstract: In iron pnictides superconductors, there is a phase where antiferromagnetism and
superconductivity coexist. We investigated theoretically the coexistence phase by taking into
account Dirac dispersions in the antiferromagnetic phase and by assuming both sy_ and s;
pairing waves in the superconducting phase. We found the coexistence for the s;_ pairing.
© 2012 Department of Physics, Kyoto University
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Abstract We have fabricated micro-bridges of Sr,RuO,4 and examined transport properties to search
for fractionally quantized fluxoid, which is characteristic of its spin-triplet superconductivity. By
using silver paste cured at high temperature as terminals, we succeeded in observing zero-resistance.
Also, we observed oscillations in magnetoresistance attributable to quantization of fluxoid.

© 2013 Department of Physics, Kyoto University
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Fig. 1. (a) Scanning Electron Microscope (SEM)
picture of a micro-bridge: sample yy054. Single
crystals of Sr,RuQy, in the center and upper and lower
parts of silver paste 6838 were cut by the focused ion
beam (FIB) technique.

(b) SEM picture of another micron-bridge: sample
yy055. The size of the hole is 0.9umx0.9um.
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Fig. 2. Magnetoresistance of the sample yy054. At
the edges of the plateau, oscillations with the period
of approximately 20 G appear. These oscillations
suggest realization of quantization of fluxoid.





