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Abstract Time-resolved terahertz pump and NIR probe experiments elucidate that optical excitonic
absorption peak in GaAs quantum wells shows Rabi splitting under resonant excitation of
intraexcitonic 1s-2p transition. Broadening of exciton resonance suggests that 1s-excitonic
decoherence is promoted by terahertz-light-induced ionization of the 2p exciton state through 1s-2p
Rabi-flopping.
© 2015 Department of Physics, Kyoto University
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Abstract By using molecular beam epitaxy, we fabricated artificial superlattices CeRhlIns(m)/YbRhIns(7)
with the alternating layers of antiferromagnetic heavy-fermion CeRhins (m = 2, 3, 4, 5, 9) and
nonmagnetic metal YbRhlIns. By controlling dimensionality and by applying magnetic field, we
succeeded in fine tuning the quantum critical point in these heavy fermion superlattices.

© 2015 Department of Physics, Kyoto University
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Abstract Collective motion of water-in-oil droplets that flow in microfluidic channel is studied
experimentally and numerically. For different sized droplets, droplets either move back and forth or form
a cluster. Numerical analysis indicates the oscillation is explained by inter-droplet interactions with a
considerable boundary effect.

© 2015 Department of Physics, Kyoto University
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Abstract We succeeded in resolving three sublattices in an optical Lieb lattice by laser spectroscopy,
which could be applied to probing a magnetic order in the lattice. In addition, a method to load a BEC
into a flat band is developed, which paves the way for a possible supersolid phase.

© 2015 Department of Physics, Kyoto University
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Abstract We investigate heat conduction in one-dimensional systems by using molecular dynamics
simulation. It has been known that the heat conductivity exhibits a power law divergence of system size
in such systems. We attempt to elucidate the nature of the anomalous heat conduction by exploring the
connection between the bare heat conductivity and current fluctuations. Toward the goal, we measure the
heat conductivity by the following three methods:(i) direct measurement in steady state, (ii) the
measurement through the Green-Kubo formula, and (iii) the measurement in relaxation behavior. We find
that the heat conductivity obtained in the three methods takes different values.

© 2015 Department of Physics, Kyoto University
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Abstract Geometrical structures of quantum states induce interesting phenomena. In the first part of
the thesis, we investigate the conduction phenomena in the merging of magnetic skyrmions in chiral
magnets. In the second part, we studied critical phenomena induced by the quantum metric.

© 2015 Department of Physics, Kyoto University
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Fig. 1. Schematic illustration of the merging
of two skyrmions.
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Abstract Single-shot small-angle x-ray scattering experiments of xenon clusters have been
carried out at SACLA. We observed a clear diffraction image from a single sub-micron xenon
cluster with a single X-FEL pulse in coincidence with fluorescence spectrum and ion
time-of-flight spectrum from the cluster. © 2015 Department of Physics, Kyoto University
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Abstract Three-dimensional O(N) spin models driven with a uniform velocity over a random substrate
are studied. We show that in the strong driving regime this system exhibits the quasi-long-range order, in
which the spatial correlation function decays in a power-law form.

© 2015 Department of Physics, Kyoto University
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Abstract We investigated the swollen effect on the twist distortion elasticity in the chiral smectic phase
by dynamic light scattering measurement under reflection scattering geometry, and also its effect on the
optical helical pitch by selective reflection measurement. It was found that alkane molecules between the

layers prevent the intermolecular interaction.
© 2015 Department of Physics, Kyoto University
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Abstract We developed new experimental setup of high-accuracy Yhb, molecular spectroscopy for a test
of inverse law of the gravity. Pulse lasers for ionization and a multichannel plate enable us to make
high-efficient single atom detection. We observed resonant ionization spectra, and they are assigned as
Rydberg states of Yb atoms.
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Abstract We numerically investigate the dynamics of a Janus particle in periodically phase-separating
binary. We found a possible mechanism of its self-propelled motion. We also discussed the dependences
of the particle mobility on the volume fraction of binary mixtures, frequency of the phase separation and
the particle radius.
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Fig. 1. A Janus particle in a phase-separating binary mixtures.
The Gray circle at the center is the Janus particle. Phase
separation occurs around the particle. The black and white
colors represent the volume fraction of the binary mixture.
The white phase tends to wet the tail of the Janus particle and
its volume fraction is 30%. During the phase separation, the
particle moves toward the particle head (left side in this
figure).
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Abstract We conducted a two-dimensional numerical simulation of a buoyancy-driven bubble
in a shear flow with a lattice Boltzmann method. We found a transition of the horizontal mov-
ing direction even in the simpler two-dimensional system with the transition radius smaller
than that observed in the experiment. (©2015 Department of Physics, Kyoto University
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The coordinates are nor-
malized with the width of the chan-
nel. Normalized diameters of bubble
are about 0.12. The moving and sta-
tionary walls are located at x = 0.5

and at x = -0.5, respectively.
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Abstract We studied magnetic fluctuations on a Fe-based superconductor FeSe from the "’Se-NMR
measurement. In FeSe, antiferromagnetic fluctuations start to develop below the structural transition, and
the relationship between structural and magnetic transitions is different from that in other Fe-based
superconductors. We found a pseudogap behavior above superconducting transition in FeSe.
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Abstract We measured inelastic X-ray scattering from solid and liquid Si to determine the plasmon
dispersions. Difference in plasmon energy between solid and liquid state is consistent with the change of
the electron density. At Q =0, plasmon linewidth in solid state was 50% larger than that in liquid state.
© 2015 Department of Physics, Kyoto University
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Fig. 1. Plasmon dispersions in solid and liquid Si. Fig. 2. Plasmon linewidth in solid and liquid Si.
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Abstract There are white membranes of steam on the surface of the hot water. While the membranes
whiffle due to air flow of rising steam, peculiarly fast splitting events occasionally run through. We
looked into this phenomenon using a microscope with a high speed video camera, and found intriguing
details.

© 2015 Department of Physics, Kyoto University
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Br - Bl L7z, M3 04 EIZABLNDMIMRO b OB EHNEIRBLG D5
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Fig.3 Wave front propagation of
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Abstract We analyze a one-dimensional fermion model with long-ranged interactions in order to
understand topological and dynamical properties of the system. First, we determine the topological phase
diagram of the model by calculating the topological invariant and the entanglement spectrum. Second, we
investigate dynamical properties under the sweep of interactions.
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HOWEEZ D E, NARA T HVIZRIR DB GEIEL S 5, BEmp0R k72 T3z, Lo E M
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ERRENH ROMEREETTFET D, EIREEO =X 7V A MIHE D ML T RN =9,
ZTOWBEITIERE L XB R H TN A FOWEEFH>Z RSN S 4],

AWFZEClE, RIEEEAEAERAORR L A F 2 7 A& D 7010, WITEMR EAER 22 72 Kitaev
T 2 B LS R0~ % o BARAOI L, B Mk & infinite Time Evolving Block Decimation (iTEBD)
DOHEERN, =B TNVA Y NANRT Ny Z 2TV A Yy hare— L CHERMED
MR e & PR 23T 5, £, MRue YA hEE42 52 2 AMERNGFET D & D
MEREL, FNODOMHET L Z L TN AL FART ML R P ARE & TRERESIT 5, I
ER R R A BT D KO ICROMAERE A Y 4 — 7 &8, ROKRIRBZRD, AU 4 —TOHE %
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BEE D WFRE] & FEEERAME N9 5, D -< 0 & LAY 4 —T %479 &, A MU ZHRBR%
LB TNVA L hE s b u B — D ERHKA A IR 2SN BN D, 2 ORI O R RNIIER R AT
BECREE SN R L X —D Bogoliubov ¥R TH D Z END -T2, Fio. FARv Y UFEICE
FHHEAFT I AEPFRDT20I, ZOWZRIET D Majorana ¥ uE— RO BIZERT 5, A
TA4—TTHZEILEY, FOE—REIAINLITOE—REHEAL, ab—L U RAEKHZENTHEIN
Bo LML7eRB, AU 4 — TR L S D2 AR OREN ED X 5 ICEET HIMNT L oo
TV, T H TN A L AR fLE A RNY U 7AHBEBE AT RD Z & T, b DR
Do
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Abstract

Self-exciting point processes describe the manner in which every event facilitates additional events, as
in the case of epidemics. By increasing excitability, the event occurrences start to exhibit bursts even
without external stimuli. We revealed that the transition is determined by the average number of events
added by a single event, 1-1/+/2 ~0.3.
© 2015 Department of Physics, Kyoto University
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WIS — A N &L RIBICRITT 5 [2,4], AR THE XX, ZOWBER Ry hT—27 OREH/NT 2
—ZZED XD IEFT D0 EEIT T LT,

BHIZZ>TAR—Z2A MDPHBHTZXARFIZOVWTHE ( Hawkes Process N
B 72 SRR R (5] A AV CREATC & B, IIFEHY S — NGNS
ARDBBHSN DY TN RETVE LT, BAtICE MO o b
T2 AERED (1) TR S5 Hawkes process [6] pl L
IZOWT I DT &7~ 72, . Y ﬁT

t
A =p+a) f(t-t) N | J
k

O O O 00 0O A LAY
T 2T A(Y) IREZIt TORERLROIAME, pITIEEE, Bursting
t XK BHOFELORERL, BLOaiidb b —DEL aoee

INARICH S 2T HRBOHFETH D,

ZKB? T, Hawkes process < ‘ilﬁ%’%‘ﬁ’\]/%‘~7\ 2381 Sion
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& W &k B v — L & & M Fig 1 Hawkes process. (top) The rate of event
a>a.=1-1/2~02929 1= 72 % = & % % K L 7= occurrence is modulated according to generated
(Fig. 1), £L T, *y FU—27 O L THAEEMH LS 5 events. (bottom) Event sequences depicted in
%k 7t.0> Hawkes process |ZHEHE L, 54 ORErs3s L o0 rasters may exhibit non-stationary bursts or remain
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respectively.
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Abstract We study superfluid helium 3 in nanoporous media. Pore size is comparable to coherence length of
superfluid helium 3. We hope to stabilize exotic superfluid phases in randomly networked nanopores.
© 2015 Department of Physics, Kyoto University
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SNAAEEMENH D, ZOZ itk ~rukab—L 2y R WRELSNE 7 — —5tOFEER
frahbz b ind,

ARFEERTIE, SPG TOXRMKEZZILEELTD, ~V v hda— ) FEEHn, ~V a4z
— NI, NV TV LADHBERIZY T NEMCEAL, BEOALREICRESEDLHETHL, ZO~T T
L4 a— & 255175 2 & T, specular ZRBEM SR S LTV 5 & WIFF L 72, 100nm OFMFLEZ &> SPG
DENLERWZHITERTIE, ~Vvsda— LG~ vhda— LoD 205
iz, & DORETO A Y AEBIREEORIE N S AIFLNIE Y] 22 5022 M A3 R ST 2 T,
AEHERNZ Bulk O~ 7 A3 BRALTWS Db AFERNHE O, 72 NMR A7 MLIZ X 58
FHEBIREOHETIZ, ~V a4 a—hL7EEAICIEBulk & — L, ~Uvhda—kLighomBAIC
1% Bulk XV @WESBIEENBR S, BTz bofER 2B E 2~ LT, ~V v a4 a— KLz
B OISR A RN LTo & 2 A, Bulk DL OILHURE A RO E SRy BBl S iz, £72, KR 6=
RICR LT IV EfHER LI E 2 A, SPG FUZEUE S RIA & b s b B0, 3 UEHZEMIZ Bulk D~
U A3BNRAL D DRERXIEANDHER STz, ZuE, Buk ODEENRE>T0D 5 LEAIERREOKIA
rTEEbND, TNEZTTH LW T &2E LTz, SPG ITMIFLARITL 300nm TH Y . ZUNHEIZ K 5
SPG ~DJEiAXC, KIaDIEA %G E . NMR HIEIZHB W T Bulk {5 5285EA L2 E W9 5EF0 FICHER LT,
ANV A4 a—FETDPIC NMR HIEEITo728 2 A, SPG ORI D B8 % 52 1T 7= RGO JE U &
R MURBREIE I, Bulk OfF B HaRESNTWD Z LR S,



BkE L B CEREIALT RO EIERET
JEMEEE & R

Abstract We numerically simulate the Vicsek model on a sphere to study effect of the boundary
condition on the phase transition. We find a dynamically changing band structure in the sphere system,
while the band only moves without changing its structure in the plane system with the periodic boundary
condition.
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Fig. 1. Flock of 200 thousands birds, Anas Fig. 2. Distributions of the local order parameters in the
Formosa (also called Tomoegamo) as an sphere system (left) and in the plane system with the
example of self-propelled particles. Photo periodic boundary condition (right).

provided by the courtesy of Young-gee Joo.
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Abstract We study doping dependence of the superconducting gap structure in single crystals of
LaFeAsO1.y by magnetic penetration depth measurements. The results show that the superconducting
gap has nodes in underdoped samples and an optimally-doped sample. In contrast, a fully gapped state

is realized in an overdoped sample.
© 2015 Department of Physics, Kyoto University
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Fig. 1. Low-temperature change in the magnetic
penetration depth in LaFeAsO1.y. UD1, UD2,
OPT, and OVD correspond to an underdoped
sample with T.=25 K, an underdoped sample
with T¢=26.5 K, an optimally-doped sample
with T.=28 K,and an overdoped sample with
Tc=19 K, respectively.
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Abstract Neural networks are characterized by their interconnections, which are inferred from the
spike trains of neurons obtained in the activity recording experiments in neuroscience. Here we esti-
mate the minimal time length of spike trains to infer the connections between neurons. This gives the
required measurement time of such experiments.

© 2015 Department of Physics, Kyoto University
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Abstract We measure the magnetic torque of iron-based superconductor FeSe to detect the anisotropy of
the magnetic susceptibilities between a and c axes. Change of the anisotropy of the magnetic
susceptibilities was observed even well above the superconducting transition temperature, suggesting the
presence of pre-formed pair in the BCS-BEC crossover regime.
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Fig. 1. Angle dependence of the magnetic Fig. 2. Temperature dependence of the anisotropy of
torque of FeSe in a field of 2T. the magnetic susceptibilities between a and c axes.
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Abstract I-7, a liquid crystal molecule, has three smectic C phases. SmC’ is one of them who is novel

frustrated-smectic phase and has in-plane modulation structure. We revealed that frustration is caused by

difference of monomer and dimer length, and not caused by characteristics of Smectic C .

© 2015 Department of Physics, Kyoto University
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Fig.1 Binary phase diagram of (a) I-8 and I-6 (b) I-7 and methyl red
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Abstract To investigate vortex-matter phases in the spin-triplet superconductor candidate SroRuQ4, we
studied the ac-susceptibility by adapting two different thermal processes. We find that the
ac-susceptibility signal substantially changes with the “each-point field cooling” process. This result
indicates that we succeed in inducing new metastable vortex states and revealing a new vortex phase at

low fields. © 2015 Department of Physics, Kyoto University
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Fig.1: In-plane field dependence of the real
part of the ac-susceptibility of Sro,RuO4 by
adapting two distinct thermal processes.
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Abstract We performed °Co-NQR measurement on single-crystal UCoGe under hydrostatic pressure.
With increasing pressure, Curie temperature is suppressed and we found that nuclear spin-lattice
relaxation rate 1/T; shows a T - dependence down to 0.15 K at P = 1.33 GPa. This is the temperature
dependence theoretically suggested at a ferromagnetic quantum critical point.

© 2015 Department of Physics, Kyoto University
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Abstract: To clarify the optical transition selection rule for the orbital angular momentum of light, we
fabricated micrometer-sized metallic disks with corrugated circumferences. We measured its near-field
electric field distribution under excitation by an optical vortex. A dipole mode which seems to be spoof
localized surface plasmons was observed.
© 2015 Department of Physics, Kyoto University
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Fig. 1. Metal structure wich has spoof  Fig. 2. Phase distribution of Fig. 3. Field enhancement factor
localized surface plasmon resonance. 2 THz Fourier component of distribution of 0.3 THz component,
The design of fabricated samples is terahertz optical vortex at the around a metal structure excited by
r/R =0.33, a/d = 0.44,d/2=R = 30 focal plane, measured by the Gauss mode THz wave. The Arrow
and R =50 ~ 150 pm. terahertz microscope. shows the polarization of THz wave.
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Abstract We have studied inhomogeneous textures of superfluid *He ina very thin parallel plate
container. We performed numerical calculation to obtain the shape of metastable textures.
© 2015 Department of Physics, Kyoto University
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Abstract We have studied the valence-electron momentum density in molten sodium using X-ray
Compton scattering. Compton profiles of sodium deviate from those of the free electron gas (FEG) model

as the density decreased. We discuss the density dependence of the electron-electron interaction in molten
sodium.

© 2015 Department of Physics, Kyoto University
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Figl. Experimental CPs for liquid Na. Also shown is Fig2. Residual sum of squares (RSS) for the
the core CP calculated with Hartree Fock method [3]. experimental CPs and those calculated with the
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Abstract We have increased the molecules transportable by the molecule manipulator which driven by
spatial variation of scalar order parameter of nematic liquid crystal in order to make high spatial variation
of refractive index. We transported gold nanoparticles by manipulator and measured spatial variation of
their density by their fluorescence excited by green light.

© 2015 Department of Physics, Kyoto University
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Abstract We study the ac spin Hall conductivity and effects of electron correlation in topological
insulators by using the Kane-Mele-Hubbard model. Analyzing correlation effects numerically, we find the
structure of Hall conductivity shifts to lower energy regime with increasing electron correlation and
characteristic structure owing to spin-orbit coupling and Coulomb interactions.
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