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Abstract Recent experiments on iron selenide, supposedly a two-band superconductor, have been
elucidating its anomalous characters in magnetic fields. This motivates us to theoretically investigate
physical properties of two-band superconductors in a magnetic field. We find that the two-band structure
can stabilize an unusual vortex lattice and enhance the superconducting-fluctuation effect.

© 2016 Department of Physics, Kyoto University
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Fig. 1. Field-temperature phase diagram. LO, CC, and FF  Fig. 2. Fluctuation-induced diamagnetic magnetization
represent spatially modulated states. The spatial variation  in a low magnetic field. The dashed and solid lines
of the order parameter in CC state is shown (inset). represent single-band and two-band cases, respectively.
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Abstract We studied adsorption state of water molecules in porous coordination polymer (PCP)
with one dimensional-channel structure using infrared (IR) spectroscopy. We revealed the
hydrogen bonding structure of adsorbed water below 4% RH and their important roles of guest

water attraction.
© 2016 Department of Physics, Kyoto University
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Abstract We realized inter-sublattice spatial adiabatic passage of matter wave for the first time by using
atoms in an optical Lieb lattice which has close analogy with a 3-level system with A-type transitions. In
addition, this enables us to prepare fermionic atoms only in the flat 2" band.

© 2016 Department of Physics, Kyoto University
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Fig. 3. Evolution of sublattice occupancy
during SAP. Occupancy of A site is kept
very low throughout the SAP from B site
to C site.

Fig. 1. Lieb lattice and sublattices.
Wave function of localized
eigenstate is also shown (upper
right). Tunneling to A sites from B
and C sites interferes destructively.
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Abstract We studied photoluminescence blinking and spectral diffusion (SD) of single
semiconductor nanocrystals. SD of exciton and trion emissions was observed. It was revealed
that the trion emission exhibits unique SD characteristics reflecting a larger binding energy and
smaller polarizability of trions when compared to those of excitons.

© 2016 Department of Physics, Kyoto University
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Fig. 1 PL peak energy histograms of (a) the exciton and
(b) trion emissions. The solid lines are best-fits of the
theoretical distributions.
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Coupled Wire Construction and
Modified Wilson Line
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Abstract Coupled Wire Construction has been proposed as a new method of systematically obtaining
two-dimensional topological ordered states. In order to examine the bulk property, we introduce the
Modified Wilson Line and show that the bulk effective theory is the Chern-Simons gauge theory.

© 2016 Department of Physics, Kyoto University
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Fig. 1. An array of coupled wires in a perpendicular
magnetic field. The wires interact with their nearest
neighbors and the whole system becomes the Laughlin

state.
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Abstract We investigate long time asymptotic states of periodically driven open systems analytically. In
particular, we consider free fermionic systems which couple to a reservoir. Our results reveal that we can
extract the properties of the system which are independent of the details of the reservoir.
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Abstract We study resonant Raman scattering effect of the exciton luminescence in monolayer WSe.
The selection rule of the enhanced multiphonon Raman peaks suggests that resonant Raman scattering
effect contributes the polarization memory in monolayer WSes.
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Fig. 1. PLE mapping of CVD monolayer WSe,. The Fig. 2. Linear-polarization-resolved optical spectra.

number of related optical phonon is also shown.
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Abstract We develop an ytterbium quantum gas microscope with a short lattice constant of 266nm. In
this work, we demonstrate site-resolved imaging of bosonic isotope of 1"#Yb. In addition to fluorescence
image, we successfully detect a single atom with single site resolution by Faraday effect.
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Fig. 1. (a) Image of a sparse atom cloud. (b) Fig. 2. (a) Averaged image from single atoms and (b) its
Averaged image from single atoms and its radial ~radial intensity profile.

intensity profile.
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Abstract We study non-equilibrium dynamics of a fluid near a solid surface by considering a
Hamiltonian particle system. In the first part, we show that a macroscopic slip emerges as the
result of a non-linear relation between the shear stress and the velocity at the surface. In the second
part, we report a singular behavior which may suggest a non-equilibrium phase transition.
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Abstract We theoretically investigate how laser fields change the nature of topological Kondo
insulators (TKIs). Using Floquet theory, we derive the effective model of TKIs under the laser
irradiation and discuss its topological properties. We demonstrate a possible realization of
photo-induced Chern insulators and photo-induced Weyl semimetals.
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Fig. 1: Topological phase diagram of our effective Fig. 2: Calculated band structure
model in 2D case. corresponding to Weyl semimetallic phase.
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Abstract By using a molecular beam epitaxy technique, we fabricated a novel type of superconducting
superlattices which consist of one superconducting layer and two normal metallic layers. In this
“tricolore” supperlattice, “global” inversion symmetry breaking with no mirror plane is introduced, which
is revealed by the suppression of Pauli limit of upper critical field.
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Abstract We observe atom loss suppression induced by strong dissipation due to inelastic collision using
metastable atoms of ultracold ytterbium in a 3D optical lattice. We also observe dissipation-induced shift
of transition point of Mott insulator-superfluid transition. This behavior is consistent with the mean-field
analysis considering the dissipative process. © 2016 Department of Physics, Kyoto University
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Abstract We measured inelastic X-ray scattering spectra of liquid Rb to determine the plasmon
dispersion. The plasmon line width at high temperatures tends to be narrower than that at the melting
point. We compared the experimental results with theoretical plasmon line width, and found that the
effect of interband transition on the plasmon lifetime was reduced with decreasing density.
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Abstract To elucidate spatially-localized turbulence, we have numerically intvestigated a two-
dimensional forced flow. We have found various solitary solutions: from stationary to turbulent ones
which are called spatially-localized dynamics and considered as crucial in recent turburence reserch.
Novel phenomena such as elastic collision” and a school of localized turbulence are observed.
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Fig.1 (Left) The variation in vorticity in an (z,t) plane for y = w/16 at Re= 20. A travelling wave collides
with a spatially-localized periodic state and changes its travelling direction. (Right) A snapshot of vorticity
at Re= 50. Turbulent regions (dark) and laminar regions (light layers) are spatially separated.
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Abstract We investigated interface dynamics in the two-dimensional Ising model. By numerical
computation, we confirmed that dynamics of the interface in mean magnetizations of each column is
normal diffusion and that the continuous SOS model can reproduce the mean-square displacement and the
probability distribution of interface positions.

© 2016 Department of Physics, Kyoto University

R IRELL T 2 WRIT Ising &7 /W%t L, a7 16 0 i |2 AL M) & o
Weds e 0T,y NIRRT AR D &, Fig.l DL O IC+AE  E—A Y
Y OBERDIERER S I, EOEEFUTAAITHERIZE <, 2O X 5 A fmoiEEx
BRIV, 2 WRTT Ising FLHERIZOWTIE, Rl z b OIS0 D 2 00T
TR TORBOBEE 2B 25 & fidbR & RRRICHR TP b R0 5 —J51H
[CENE | ZOEB)T KPZ HRERCRiak S 5 F1]0, Ak o X 5 12 2 057 { ‘
RONEATX. REOEN /AT 5 F 2], Bt e 7 7 A L OEAMEKIR T Fig. 1. The snapshot
SOS EF /W —&HTHH[BIEN D OLNTWD, AFZETIL, REOYLEHAY 72 of 2d Isina model
FCE R L, IR A 2 7 2 aitib 4 5 FRRIC >0 TERT 5,

—RILRTIE, BRDEEOHDOERNT XL+ — 0T HL &, HDH—RITEBT HEEDR R
N =AY FUR-15FDO R EJNE ) FREHERFE N DN D[4, Fex LT OFEFEEL 2 RoTRIC
JEA L. LR @ )IZBT 2 AE VS, (O DRERIIRL, Z Oyl 5 O FEIM, (8) = Ly, ™" ¥y Seyy (6) (Ly 13y
M ORE X)) ORI ZE L, FHEHDNT—2ARY MVERTT 5ETCREE A F I 7 20k
BERZ D LalAi, ZORRE, Glauber ¥4 F I 7 A THRHIIEIR SHTZREDS, , (£) D/NT — ALY
VTR E B EGH /0 C—15 RN L2, S DRI A — NV THRD L RO X A F I 7 AT IEFILE T
D EGMNoT, ZTHEM()D/RNT — AT FL b i 5 & AREEEE D Tl —Ed 528, mE
BB EM, () DRI — AR MVOEL D KREL 2D E VO REREET-, ZOEWIE, vyl 7 TFY
EEAHET, @MEAEEE— FOBRBEDLLIFEEZERLTND, M ()D/XT—AR7 ML, b DHIEE
FORMMNT VA LT =7 T HEEZDLET, BERBEOHENLRD D Z LR TE, P FE
AL S BAEENCS DN D IEER 2 AW ECTERNAR —HE B, /-,

{EIR DLy, 2SN S WAL, 1sing D~ A & —FFER b fRHT A IR ER S % o =
HHT2FE L TE7, ' "

Wio. L0 REE 2 KRR 2 B 720, REONE 255K &+ 5%

BT NEB Z T2, 2 RIC Ising SR OBAEFH R OFE R, (KIROEA ONLE 5
FilE, P(x; — xj41) < exp(—alx; — x; 1 VD L D172 5 (i FATOR T OMEE
FTHGAR), £ C, EFESMMN DL S 22T 5 K 572 SOS £F /L _ |
DIERIEERR T & B e i e Fig. 2. The mean-square
%, = —k{sgn(x; — xi41) + sgn(x; — 2} + R, (RORE) = 2k/ad(t —t') displacement
(sgniIfFZBA%. ROIZABT T A ) A RX) BB 2D & T DAY B ORFFEZ L < L
TELHENIoTo, FRTRIEDN DL, AR E WGEITIE, Ising D~ A % — GO | IEEREC B
Dk HFNTHNCHEE T 72, Fig. 2 1IMHTAOIT R D 7ok & it e AV C B2 BEEHE L T oz
AR T IRIENL & 2 IRTT Ising SR DR IR A LT b D TH D,

References

[1] A.-L. Barabasi and H. E. Stanley, “Fractal concepts in surface growth” (Cambridge University Press,1995).
[2] D. Stauffer and D. P. Landau, Phys. Rev. B 39, 9650 (1989).

[3] J. Stecki, A. Maciotek, and K. Olaussen, Phys. Rev. B 49, 1092 (1994).

[4] S. Takesue, T. Mitsudo and H. Hayakawa, Phys. Rev. E 68, 015103(R) (2003).



SMEAAVEY FERICEMTS
N FILAEB DR EEA S5y TDER

JEWIPERTIEE AL

Abstract We observe exceptionally high diffusion of excitons in diamond using time-resolved
photoluminescence imaging and elucidate the momentum relaxation mechanisms determining the
transport properties based on the temperature dependence. We also demonstrate confinement of excitons
into a strain-induced trap at 2 K in order to prevent excitons from diffusive expansion.
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Fig.1 Time-resolved images of exciton photoluminescence in diamond (a) at 7 K without strain potential (delay time: 0,
8, 15 ns), (b) at 2 K with strain potential (delay time: 60 ns). The circle and cross indicate the excitation spot and

strain-induced trap, respectively. The area of each image is 1 x 1 mm®.
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Half-Quantum Fluxoid States

in the Spin-Triplet Superconductor Sr2RuQ4
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Abstract Half-quantum fluxoid (HQF) is an unusual fluxoid state in which half-integer multiples of the
flux quantum penetrate into a spin-triplet superconductor. By measuring magnetoresistance of micro
rings, we observed the proper Little-Parks oscillation for the first time in Sr,RuQa. Furthermore,
unexpected large amplitude magnetoresistance oscillations were detected in other rings.
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Abstract We proposed and fabricated the “Slippery”

T EE

interface, at which director of nematic liquid

crystals is not anchored at the substrate surfaces and rotates freely by applying a very weak external field.
By observing Frederiks transition behavior, it was found that zero-anchoring has been surely

accomplished in our devices.
© 2016 Department of Physics, Kyoto University
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Abstract Photocarrier dynamics in lead-halide perovskite semiconductor CHsNH3PbX3(X=I, Br) single
crystals were studied using time-resolved photoluminescence (PL) measurements. By comparing the
results of time-resolved PL measurements under one- and two-photon excitation conditions, we found
that the PL dynamics are dominated by photocarrier diffusion and photon re-absorption processes.
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Abstract We analyze the microscopic stability of a network of neurons. We reveal that the network
exhibits a variety of dynamical states for microscopic instability. The presence of a variety of dynamical
states in such a simple network implies more abundant microscopic fluctuations in real neural networks.
© 2016 Department of Physics, Kyoto University
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Fig. 1. Microscopic instability obtained by
numerical simulation of the networks of N =
1000 (gray line). A set of parameters with
which the network exhibit instability is
depicted as a dot.
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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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H=t Z CzTaCjﬁ + 1 As0 Z I/ijCIaO'ZCj a + UZ”Z’T”H
i
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Abstract Focusing on wakes induced by obstacles and their interactions through the wakes, formation
flight and drag reductions are studied numerically. We model birds or fish as two-dimensional square
cylinders and examine their collective motions by solving directly the flow in which the cylinders are
self-propelled.
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Abstract We study the dynamics of atomic Bose condensate in bichromatic lattices. On numerical
calculations, a swallow-tail energy loop appears with large interaction. In this case, we find a parameter
region where the sound velocity calculated from the static Gross-Pitaevskii equation disagree with that
from the excitation spectrum.
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FeFE T H DB AENGARIZ I T Bose-Einstein EME 23 F2EL S 4L TH B AR & 72 R 9803 T4 T X 7=, Bose
FEEIRIC I T 2 MM AERIT B RO T CIEREE L L Tnb, A& TBREO—D2TH
% Landau-Zener IR IZHOWTIE, MHEEHOTHWRIZIH W TERMICBII S TS [1], —F T
TR TR SR, AT T VI W THIEAELIC L 5 TH EO =R F =W ~DHROEB
RPFRD Z LRSS TV 2], THITMAENNBRMELZ B AL X2, Fig. 1 TALBAD X7k
swallow tail EFRINDMEDRE DO E LT RNV X —HEEDERSND L1272 Z ERERIZH D,
F 72— R ITERE T OBFEENIC BT 5 3B T, Landau R ESCENFIARL EIZ XL D BIRENTOAREE) K,
S [3],

AWFIETIE N D OIERIE R %2 . AR -1 D Bose BEffiIAD 4 A F X 7 R ZFoak 3 2 BEmUR
Gross—Pitaevskii FEER () IZBW TR TWL,

ih%cpj:—J(q:>j,1+cpj+1)+vjq>j+nU|q:>j|2q>j, V,=(-1)'v )
Z 2T QIREBBK. I Vo nlizE Tl y B U REEDE TR T v v b ZIRHAEER 2
T, =29 R OEFMEIMAICKRD D Z &L TR X2 FH L, Fig. 1 TRT XD 7 swallow
tail WAEL D Z ExRD, £ () OFERFIFEZBIEIZE R T2 2 & T, FEMRIF Landau-Zener &
BIZELY, ERMEESHAEHAOBRIICE > TEINRZENEE S 2 ENRA NS, SLITFELENG
D] & E %KD D Bogoliubov HEER A EEAICAE S Z & TEWIARLEIZ 72 5 08I A 7RG T, EEA
ROBENED 7 ICHF LR R CTHPWLZEITRDETHA OGN, Fig. 2 TrT X1, P HRERAND
B FRICENR L7 E 3 & Bogoliubov FRRKDFIE AT MANLEE LI FHR A ik 56352 &
T, BEIED 1 ORICBWTINLOER B LN L2 R LT,
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Study of superfluid 3He phases in stretched aerogel
Condensed Matter Theory Group Siwel Yang

Abstract We investigate possible phases of superfluid 3He infused into uniaxially streched aerogel
based on a Ginzburg-Landau (GL) free energy derived microscopically by assuming the strong
coupling effect to be isotropic. We found that “the biaxial ESP state”, which has been proposed by
Sauls [1], is unstable compared with the conventional phases, suggesting that the prediction in [1]
is not justified without an anisotropy in the strong coupling effect.

© 2016 Department of Physics, Kyoto University

Since superfluid 3He was discovered, a large amount of studies have clarified that the phase
diagram of the homogeneous isotropic superfluid 3He is composed only of the Anderson- Brinkman
-Morel (ABM) state and the Balian-Werthamer (BW) states. On the other hand, there is a
possibility of new states in superfluid 3He if an anisotropy can be introduced in some manner.

Emergence of “the polar state” in superfluid 3He infused into uniaxially stretched aerogel has
been predicted theoretically [2] and verified quite recently in Ref.[3]. The polar state has no active
orbital degrees of freedom in the order parameter and thus, stabilizes the “Half Quantum Vortex”
(HQV), which contains the unpaired Majorana quasiparticle in its core [4]. In fact, the recent NMR
experiment made by Aalto University [4] has shown data consistent with the existence of the HQV
lattice in rotating 3He in aerogel used in Ref.[3].

On the other hand, J.A.Sauls phenomenologically proposed a new state in an axially anisotropic
aerogel -- “the biaxial ESP state”, based on explanation of the NMR data of North-Western
University [5]. He pointed out that the biaxial ESP state is represented by a chiral axis which can
lie on a cone with some angles relative to the strain axis. But there is no evidence that the biaxial
ESP state is more stable than the BW state. Even in the thin films which has a stronger uniaxial
anisotropy, the competition between the ABM state and the BW state is considered under high
pressure. Thus, it's unclear why the BW state is absent in Saul’s prediction.

In this work, we examined the stability of each states in superfluid 3He infused into axially
stretched aerogel by extending the theory in [2] and assuming possible anisotropic terms in the
strong coupling correction to be negligibly small. We found that the biaxial ESP state cannot
replace the BW state at all, suggesting that an unknown anisotropy effect on the strong coupling

correction might be necessary to obtain a phase diagram consistent with the argument in Ref.[1].

[1] J. A. Sauls, Phys. Rev. B 88, 214503 (2013).

[2] K. Aoyama and R. Ikeda, Phys. Rev. B 73, 060504(R) (2006).
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Abstract We succeeded in detecting an inelastic loss between the metastable state of Ytterbium (Yb) and
the ground state of Lithium (Li) by loading the quantum degenerate mixtures into an optical lattice. We

search for Feshbach resonances between Yb and Li toward quantum simulation of impurity system.
© 2016 Department of Physics, Kyoto University

Yk - DB HFE T 1L O HIEPE A2 5 . Hubbard model TEUR SN A B TSR EZ T 5 LTI
WICEHTH D, TOFRTHIEAIIAMRIZEE Lz, MR TIET v &4 — Y VJRTERCIT N B 73
E DAY R A OBUIRIR BB G ET D, ZILD AT L7201, RORL /3T A —4 —
ERELSHBUARNOEREZITTIHIE (FEFYIal—ay) ZHEEESLLTWD,

ZDORMP)REAERT DO~ IEL, K 29 FLOEEELNHLA v T LET L (Yb) EUF T LA
(°Li) o2 EOBEF2 MW, TORIQRERBLDIZD, HAE IR A28 A L7ZBRIC Yo 138+
WP CIAD B D — T, Li 13 FEZ B ABHIZEIK 2N TE D, 2OXHICLT, Yb M1
HCRET DAY, Li ZWHET D7 234 ETHETANFRTE S, £1-. MMROREFY
Ralb—varETHEDIEYb & Li MOMAERZ BEICEET S 2 ERMNERFRTH D, MK
BRI OMEMERIT s EELE THES T b, 20 s IEELREZHIET 2 FiE L L TR L
——ZF|H L7z Feshbach LA [1] 23— IZHI BTV D, Yb OFEJEIRFE 'S & Li OFEEIRRE S, T
1B Feshbach ABIIHERIVICEH SN TWAH O D [2], EXRE uG LIEFITHES EBRTHN DX
BERTIER, LavL, Yb OHEZLEIRTE (Yb (°P2) ) & Li DELECIRTE (Li (°S1/2) ) TIXEEJ7 4 Feshbach 3t
WESFTE LIS 5 3, 4],

RO ET VI a2 b—r 3 AT T ETH L T E 532m O L —HF—Z WO 2 ARk L,
Z A2 ™D & L @ 2 FEEHO SR ORI R IR A2 EA LT, BRI b & LI 0 29 b DO KRE A&
IR T 2 E ) OEVNZ L M2 T EMIET 272012, FriclcZMRmE AR 2o 7- 1 —
P—Z B2 2 L CehEEIToTZ, &5, BIKIED TYb CP) IREEA AL T D721, Yb T 'Sp-
Py BRI TS 507nm O BHRIEYEIR 2 81 72 12 L7, 2B 12 L 0 GBARIE O ™Yb (PPy) & °Li (%S )
ORI OBZERHEZ D Z EMARRIZ/AR D . FEBRIZ Li (S1) DIFEF T "™b(CP) D F 7 v 7a 2%l
ELTmE Z A Fig LIZRT X912, ™Yb & °Li [ CIEMMEZENE X TV D Z LBl Sz, F7-,
Tyh (1Se) & MYb (°Py) M D IERMEMTZE L — R 3B L OV 2 (AL E D Yb (1Sy) D IEFRMEEZE L — M OLi 8 L

IS ENEREIT T, BB FRT oy L 2FEL LE Y MaGEREBICT 5 2 &L TEMRIC
N(N=1,2,3.. VMEDOR %2 1 VA MIRESEDLZLENTE L7720, T X - T THEARM 22 50
THEZEREZTIRD Z LN RRIC 72 o T,

FHAAEFH OFIAENZ ST 46 LT OIRSIC

BOWTHEFRTHOIREREITS> 2 LT > o« wol
Y] (3p,) & OLi (3S) O Feshbach 08 HEsR L SN s
7=, BED L Z A, Feshbach LIS L& (D §3§ff; — —TJL—un——vn
BB S h R ote, A%, X0 EMSET s [

Feshbach LG A BT TETH 5, 81 k‘\m
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lattice at 500 mG. The blue triangles represent the data
in the presence of ®Li (2Sy,). The red circles represent the
date without weLi (2Syy,).
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Abstract Deuterated proteins are needed for analyzing hydrogen atoms in a protein molecule with
neutron diffraction method. Some deuteration ways and interesting characteristics of proteins have been
researched, and we have proposed some schemes to assume deuterate rate of proteins and its efficiencies.
© 2016 Department of Physics, Kyoto University

EHEY) - A E DT AMEINIZEAEOBEX N AR THY | ZOAEN, (LR FEREDOBE
fRICIE, IEREZR IR TS 2R - LV TS MEN D D, —RICAEFSEER B T 2L i
WZBWTIE, BT EMAH L WVIXERE D T OE IREE, KFBFRALE R EDKRE & E 2R, 6
ST NS OHEE EOEERIERERRIT I IR AR TH D,

KEIF T £ TEEDTEEHATOFE L LTI NMR, X BRET, BRI 72 E R FEET 5. NMR
135 TR DK X 72E A OHSEMRATIC M 3, F7- X B TOKE R A ERE B 5 S fRRellE & 2
BT H-OREEEMD L, PP TITEAKEEBKBOWILENEAY THY . N OEKEITIREHR
TIEEDOHIEEEET D Z LD, FHEFIXD TNICSHIFET 5 KFBIR 1 OJEFEN & % IEME R E T
XHME—DFETH D, AT, EA- O IZMT 722 OFEAKFBICTFEORF LD, &E
IKFALRE DM RISV TERE{T o7,

FARBCIZIIRELS ZIT T3 ODOHFENFET 5, fEifEeFiEE LTHWON S, BEAEREOHEK
WRIEA~DRFBN L DT EARFIT A FOERWHIETH L0, BAE D TINEOKEBR 7% BT
RNEWVWIRENRD D, LLARBG, G rNOMEIEK S T HEREICREE T 2 551X 2 0 kLA
NTHD, W HT7—BIZKDERNE TIHIEBO KDY T R OFEE OB KFEOKZBR P HEET
bHZ b, ZOHEEZEH U EAKR LR 2 MER U TR R ERR 21T > 72, IROE S EKTSE
b FiEE LT, DFRNEEZREECTEHSE D 2 &0k o THREEEAFICRNITEKRELL TE 2RI K
LEAKFER DD, Z ORE D ARG 21T\, BEAFCIHN T EE R Uiz, AWFZE Crdhs
BT SEBR N BB AT 2 D ) VT — a5 b Uiz, BREAKFBRITIEFIC T A MR D FIET
EHorb00, BEABEICEENDI AR TOKRERTZEMRT L Z LN TE, BEERISIZE L TERENT
WZBITDMBEO KB NEELE 2558 EICHWELERDFETH D, ZbixV U FVERKERLEE
F L AR RIS I L Tt gE 2 D 72, Wi & b EAKEICB T 22T KT LD T-D O KGHE
LR EME L, FRICRIFEIZOW TIKRE IR 2B SRHEE 2 E U CRONEE A B8 LT,

HFPEFRREIT 21T O BRIC, TORAEOEAKFHSLELENTOEKFEL SN TWHELHE L
TBLLZEEFEETHD, TOHEERNT D720, EARREELEBKEZEOEEOEWIIEH L, fEiaikE
DEAEIZONT, BEARBLOFEIZL D LEOENRAD L XDORE SNZHOWNWTEL L, HEHE
WZDOW I AR 2 W T3t 2 -V T 8K R T TORE s & BEKE LR &b O W T 1220 Cida O
WEOEKROVEAEOS FR&EMRNT Lz, 72, B\ b X OBLITIE X BSmETT — 2 I2B W0 TEW
HEDKE & LT BIEE N+ (B-factor) & V7=, —XICEAEOEERFITEKEICE VKT
HEEZOLNTWAN[L], TRABBELZ-ET L 2]2HANWAEZ L TCEAES FREEORERTF %
P L7 & 2 A HREICBODTHEAKBICE > TRERFMETFT T LW fERE25-, TO%—
JR BN COEKRFIDOA AT ARD 720, FKRBIRFIZOWTRER 112 & 2 HEARECFHE T k%%
27T,

Ht% . BHAKRELEEIO & 5722 2 EHI TP E R BT 2 W TR B L 7 5, F BB 7 1k
DIBIZEBWVTIL, FHEEORBERET VLV EH WA AR TH D,
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Abstract Rod-shaped bacteria those swim with flagella show collective behaviors including rotation and
turbulence when they are densely encapsulated in a water-in-oil droplet. In this work, we experimentally
study the collective motion of elongated E. coli bacteria in flower-shaped microchambers. The analysis of
velocity fields indicates periodic vortex formation occurs as geometry-induced effect.

© 2016 Department of Physics, Kyoto University

TR (Bacillus subtilis) ORRERZ M/ N2FAKFEO Fey 7Ly MNIZEIAT S L, BE ey
Ly MER, BIOHEES LOEETAELLZR~F v Z7HAERICE Y Rk FrnE T, R
(I - T2 AR DI 5 72 DELT O K 5 7 EMEE 2 — U RN R E NS [1,2].

KWL TIE, 5 LI TV TOEMOR~F v 7 HAEERICLDFERICER L, KIBEE (E
coli) DEMEMZEFAK RP4979 % cephalexin[3] CHAVLE S5 Z & T, FEROFMER & FEEOEE) % B0
HE29 212, XZTVTOREZFIZRRTA—ZL LTHBL, *~F v Z7HAEEREZE(LSED
TENTEDEBRAREEE L. I, BN i L 7= PDMS #IER T ¥ o R — DN ZER NI 7
TV T OBEREEAT L LT, EERROEROL & TRELIT-T-. 22T, BEOEREIRE L
T T v N —FER L TBIEZIT, BEEHD AN EZ AT L08R E L. LITFICZ
O HA) 72l 2 7T,
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Fig. 1. Collective motion of E. coli confined in a flower-shaped microchamber. (a) PIV flow field for vortices created
by E. coli cells those swim in the flower-shaped microchamber. (b-c) Rotational Order Parameter (ROP) for each
circle constituting the flower-shape. (b) Time evolutions of the ROPs. (c) Auto-correlations of the ROPs.

K la 1 3TEEOFE25umO K (FEFR) ORI AR OF v o N—ZE A Sz, HE %
M ENTZE. coli (~5um) DOEFOERTTHDH. 77 VT OO OMNTIZIE, PIV (Particle Image
Velocimetry) # MW\ 7o, FRFZ%E LT ROP (Rotational Order Parameter) :

2ivitt

ROP = Xilvil 0
AR DO3I->OMBNTIHE LZ. 22T, v IZPIVFERDORZ R, t [ZIPIVE T ETo, @)y
BOEM N7 L TH 5. ROP ZAJEFHEBEAN D, PIV TH LN Z MUVENLRD B, BI04
PRlEEEEN 2 D E 41 FE -1 OEEERY, ERICT X LER) (ELEEIRE) T 0 OfEE LS.
ROP OFFMZAL7Z 7 (K 1b) A5 &, —#REHRIZITV RS (ROP~+1) & ELHEIC B 2 5 kEE (ROP
~0) ZEEILTEK Y, ROP ®HHBEEE (K 1c) 25k, B ARMBEN R Sz, ARREE TILH
ToIZBRE Lo FE L EBRE R OF I 2 L L, FERBIRICHE SN2 EHEBIC O W TiEm T 5.
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Abstract We succeed in observing topological defects in a slab of superfluid *He-A, which has much
smaller 1-Rt? than ever found. Numerical simulation suggests the existence of “Dipole-Locked Soliton"
associated with the chiral domain walls at the surface. © 2016 Department of Physics, Kyoto University

ERPEE SHe-A F#HTlE, AV S LEART H7 kb d =, Cooper xf OWLIE fIEEN & D H i\ &2 Rd X7
MU CTHRESHANEH BENMEET D, ZNHDORT FLR ED Sz A < DME, BA T RV F—,
WL R =R F— AT =L Wi T 2B AR XL X— DN RN E D X ) I
WEESND, £-. BERDHHEAITIT. BT RLX—DRICL > TENbaL — L U AR ERED
FEIC | IZRE L EIC/R D, 29 LIENEHBEBHEOKRTRREME (727 2AF ¥ —) ZHET HEICHW
HNDDH, NMR OB 7 FThd, ZAUIBIIGHEE o 25, WEE HEORIEIZS T TR
D X 912 Larmor AR oL O T NDEWVIOIHEEZF L TNDHT2DTH D,

o' =w +RQ,T) )

22T, QAMIE A HICH T BREEBEE K CTH 5. 222 TR dipole-lock(d/1) L 7= FFCIRAEIZ 35
WTCTIERr2=1 THDHM, bARv ARSIz X ) —B 2 X & FRC R AL T4 —L—
IMFET D7 EOFHTT 7 AF ¥ =R HE—ERRIGE I, TOMIETRI<I OF— RO R AL
Ho AXT MY T T4 PE—ZRBIIS NS, BEITONTZERTIE, V774 FE— 27 Of#E
MO Rr2 AR, ZOMENET 7 AF v —OWEEZHEE L TV D[], LMLRRL, ZOHFIETT 7 A
F ¥ —DRZEMSHEET L5 Z LIIARAETH 5,

% Z TH 4 1L, MRSI(Magnetic Resonance Spectroscopic Imaging) & VN9 | \L{&E Z & O JE R E 040 215 =
SR O3AT & [FREICHE ATRE R B 2 B3 Lo, £ LT, ZoHENE AW, —#Ricd/ e b T 7 AF
Y3 XD 100pm JE AT F OB ED *He-A F1H CT, MLARK GO I LIZER B Lz, S5
MRSI Eif5 TiE, 18K 300pm O ERRIREEIR DN EPH & $70 5 JFEHTH D | Re 2 =0.9~0.97 (KT D
ENTFET D Z EngnoT-, ZiE Maki HIZ K-> TIREI N, BRI 1L X — L Afid = %
X —DOFEIT L > THRE SN DR Eo(~10umBREDIEZ RO A A U+ —/LTh D composite
soliton @ Rr?=0.7~0.8 &I K& {725 TV D[2],

BN SN REOFREEZFRATHET L E LT, EHOIFEREKT d/I ERoTWNDHEH 7%

[Dipole-Locked Soliton| % &% L7-(Fig.1), ZIUL%E
n 3¢ [ WU X 7U7 surface chiral domain wall (2 X0
BERSNDHHEIETH S, 70k, chiral domain wall |2

surface chiral
r domain wall

DWW, Tkegami H23EJiEHE) *He-A FHO B &K mE L # o W

B BEHE EELCOARL MiETc kv 7 i H rE 2NN Y Y| oo
AF v —OFMAEEZHRE LIS, suface WU H A Z=22NNNWH I |

chiral domain wall ®J&:Z2 T d & | 23 D~100um>>Ep MM MM M . Y OB
DA — N T Y EZEMENT DT 7 AF ﬂJLﬂﬁ)t%ybﬁﬁ}tﬁih ®
¥ —MNLZEA L, soft core DIEIKIZJFIET H A B LK < D~100pm>>ED > drvectorf

[T Rr? =095 12722 LWV RERNF O T, Zhids:

Bt K< —&HLTW5, Fig. 1. Schematic of “Dipole-Locked Soliton.”
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Abstract Novel Feshbach molecules consisted of an atom in the ground state (*So) and an atom in the
metastable state (°P,) were created. From the conversion rate from the atoms to the molecules, the atom
temperature before creating the molecules was estimated to be about 0.4 times the Fermi temperature.
© 2016 Department of Physics, Kyoto University

WELE 2 NI LV B S D 7 = v 273y N (Feshbach) LI KA EELFETHY ., 7
NV IEF72 EE WA TRODICR SN TW5, 7272 L. Z DO/ Feshbach #8131 v T /L E
v A (Yb) 728D ERIREFOETRIERETIIFE LR, —F, IR, AFERIZB T
VI Ay b JRA OB A IR EE (1S,) & HELTEIRAE CP,) MDY Feshbach 2358 /L 4172 [1],
IHNEFHLT, 2& TG EEREZFHEST 2 Z LI L0 7 =)L JBIRENKEE O EHLD HIFF =
NTWD, FHT IS, BLOVP, 0 2 DOREM Z 1 KT REIC L > THREET 5 2 LIk W AV U HIEM A
TEROFEENTRETH D [2], 20 s W7 =/ JIBGE & A HuEMRAERZEAGhED Z LIZX
DIZNETERIN TR bR Dh/VBREIAZ EBLTE 2 L OmIRERIbH V. FEFICHK
RUVMFFEX G Th 5,

ARFZETIL, ISIRRE L PIRBED 7 — /R —%HT K D 7 = /L I ERRBE D SEEBLIZ M) T T, 1S, 38 L OVp,
IRHEDTEL 7 =V IHEBR L7= Y'Yb JFLF[2> 5 Feshbach 43 D4Rk A1T > 7=, Feshbach LngCix, dLng
% WrEAA I 2R Y] D Z & C Feshbach 73 F DN AIRETH U | 43 FEHN ) D 3 FAERRIBERTIZEIT 5
RAERTHORELHEET 22 LN TE 5 4], FERTITET ., "Yb R F O A O FKELEZITo 70,
Wil LT 1D A Y AR L7Z Yb %
HAWapZET, 7oL IRED 0.2 FfekE @
LT ETHmASn 10ARED 'SkiED »
My P ERE L, 0%, ke
L0 1S, & P, DIRAIRRE & Wi I Y L | N
AN ER RS D FIENC & 0 BELE 2 &0 6 B : : S
WrEMIZ b S5 Z & C, Feshbach 43 ‘ & .
AR LT, MEROFEE LTX, 1S, it <
& PR, B IO Feshbach 43 7 ORATE _0 i~ P
— A v boEwvERAEL T, pHE0 AT,
Time-Of-Flight qulﬂ':i@*@%%ﬁiﬁfﬁj\ m=my, m=2my, M=ny,
Bt X9 % Stern—Gerlach JEEZFH W= (X 1),

ZhICkY . BEE SOMREN S T2~

EEZOLND, TRNOKEMICELSED 1: BRI BB S 7= Feshbach 51 & FIc B S
ERTD 'Sy B L OVP, i FH ORI =V PIsk > 7-Jf 7, (a) Stern-Gerlach {EOHEEE, (b) iy
REED 0.4 FRRELHEI S LD, 1SodRAED 2 WiBWIC 28 & % ERTOJRF12% LT, Stern-Gerlach
D 3P RRBIZHIEE 92 2 & TIREED ER- L7 EIc kY 1SeH3P i FHZ 0B L= b 0, (o) B % Wi
EEZONDN, ZAUL PRI TF O T o bswD L, 5 FMol. L ENWTH S HD)BENS, (d)
Y IR AR DM LD FENRREWNE WAL %IZ 1S JFF DR DA E BRI LT b 0,
Zz2T5(5],
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Abstract We have measured magnetic torque in high temperature superconducting cuprates,
YBa»CusO0y7.s and YBaCu4Os to detect the in-plane anisotropy of the magnetic susceptibilities.
Discontinuous change in slope of the temperature dependence of the magnetic torque amplitude was
observed at the pseudogap boundary, suggesting the pseudogap state is an ordered phase.
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SRR i IR SR IT 1986 AE D R1ILIEE, 30 FO R X (ThZ W EEhMICiZzE s C& -, ik
{EEBARERIZ RS R B R O — 2 L LT, BEEHmBERE T LV bEWIRETHD THrLZ R LF
—X ¥ v I REHEBDDEX Y v THENME SN TS, ZOHZLOMRIZ @Y HY ., EI<mFD
& 7o TN D, —DINBRIEER EORIBRRS IS LHET 5373, &9 —old, #EXy v FAREEZM S
MOFRFEARTE &3 AN 5, ITHETIE YBaCusO7sD RV > A MEEDHNEGTEDORIENS, T
PUF OREE TR B T2 4 [BlElEs e FRE O [2]50, BB EIE A7 o 2 a B —nD )
ST T CHIBERBICA LN BF[E)e & BEDONGE T2 L) 2WEN I T0d, LML,
BN R X B [Ent B & FHERRS A A OV 1 DAFZERE BT W E S SR Tun ey,

AWFZE Tl YBaCusOrs & YBaCusOg D O DOMIE IR LT, I v F L AA—AIRISR M7 3% V7=
TMERLER D ab N ORI T 2 WERAIE 2, To L EOFRBERBIZB N TITo 70, X
MV I 1 3EAL R D BT L BB T 2 BN ETH D720, BA MV 7 BT v v TIREEICE
2B A ROBEESHEDOE(LC, FHIEBOFEBEZ TR DA FETH D, 1121025 KIZE
F % YBaxCusOrs DA bV T DA AR EZ RS, 7o, HONTHEK vy OIREN Gy 7 75
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Fig. 1. In-plane field dependence of the Fig. 2. Temperature dependence of the magnetic
magnetic torque of YBa;CuzO7.5 at torque amplitude.
1025 K.
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Transport and magnetic properties of
ferromagnet SrRuQj; / spin-triplet superconductor Sr,RuQO4 hybrid structure

EIR R EIEE AR

Abstract We fabricated a hybrid system consisting of ferromagnetic StRuO; and the spin-triplet
superconductor Sro,RuO4 with electrically conducting interface. The SrRuO; film in this hybrid
has a much higher magnetization than the bulk. Moreover, the hybrid exhibits a non-linear
transport property ascribed to the penetration of superconductivity to the ferromagnetic film.
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AV S EIEMAER (TSC) &BREMERO#E TIE, Fra i R X 2 BRIE O BLSR S BRI
IZTFEESNTWD[L,2], FexlThA TN p I TSC OF NG TH D EIRLVT =7 LAFRILYIBRER
Sr,RuO, (FESEEE T, ~1.5 K) RS FEA & B REPE(R StTRuO; (FERBIRIE Tewie ~160 K) OB X %
T VR (Y UVENIK EOKFERE) OED ., BWERBEEOREE b ONA T v RiEED
TERUZ BB L72[3],

Fex ., ZOEBED Toye 737307 TOFE 160 K EIZIERCTHAHICH D 5T, KR TOEERAL
N AR B REE T &N D 2.0 pp/Rut" L0 K& 2.8 pg/Rut %759 2 & 2B 57202 L7= (Fig. 1) [3.4],
BALDEIZIEDE S 2 T 212N TS BT KT 5, ZOBMbO EFIZFEWRIC X 2 IO #E ks
DEATITHATE T, MOEDPOFHHFRAT=ALILDEBZEZLND,

WIZF % 1F Au/StRUO3/St,RuO, 7 3 A A DESHEIZ|E L (Fig2) . T.~ 1.3 K TEAZEEEE 2 8L
L., TSy a s Z 7 2 AN 3 OO EEAFH -S> L2 R Lz, ORI, ShRuO, DIBIRE
2% StRuO; FUZHEHZNIRIC L s TRA L ZEZEBEKR LTS, I 6T, BRERRE CRAL S A7 iR
A 2R 2 L 2B LTz, Z OIR D EEW T, Ni K L SroRuO4 & DRERE, 72 5 ONTHIEEZ SroRuO,
TR SN2 o 72728, StRuO3/SrRuO4 /A 7 U v RIEEIZE T 2 A ¥y Z BIEBRE & jpirt &
DOIIFIZRKT D EEZDND,

3 . T T
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Fig. 1: Temperature dependence of magnetization of Fig. 2: Temperature dependence of the resistance of
SrRuO;(50 nm)/Sr,RuO, measured at zero field Au(600 nm)/SrRuO3(15 nm)/Sr,RuO,4 measured at
after 1 T field cooling. The contributions of the zero field with junction area of 20x20 pm’.
substrate Sro,RuO,4 have been subtracted. Resistance drops at 1.3 K (not shown). Inset shows

a schematic image of the present device.
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Abstract We generalize the quantum f-divergence, a generalization of the quantum relative entropy, to
cover both the quantum relative entropy and the minimal quantum relative entropy as special cases. We
also calculate geometrical quantities such as the metric and the connection induced from our generalized
quantum f-divergence.
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FExt— o b e B —X 2 DOMERSAMHE O THEE , T2bb0MOMMO LT 2R, #HalFo
METHLIMEMIBVWTEERETHD. iRt br—0&E LT, Bty b —:
D(p|lo) = tr[p(log p — log 0)] (1)

WD, Zhux, 2 50 FIRERO THEE , 7bbLRREOMEAO LT I E2ERTETHD. 20
ko7 THEHEE) & L CoMER, By ho bt —2BW % E —xO/EAFZ MBS £ TF
X THRVND, ZNUR Petz ICX o TEASINTZES XA N—V 2 ATHDH]. KinXoE
BIZET ANV ZAO— L THLIN, KT TART 7 FhBIOFEKXTIE, BETHFT ha
E—D— LD AR > TEEE D 5. EfxF=y ba v —i%, (i) JEAE, (11)CPTP HiaME, (iii)2
DOETIREN 7GR OMRt= be v —lc—&T5, LW 3 >OMEEZLS. (DITE
FHIm Y b =3 2 ke THHEE) L RS 57000%0Tchy, i) idHidis=r o
— DR E R B 5720 0FMTHD. F2GEDIE, BN LD ) A ARHEOKIERIZE -T2 o0
REEDEB LI K D ZEZ2EWT D, 20X IR 3 SOMEEFOE XM= e —i, FEF
R RICBWT, B oD ) A XL > TRONDHFRESCHEICL > TELNIEHRE L LTH
WHID. ET-BERETIE, Y EROMNIMNRE N ZREMT 2 DICE& T e =R HN
SIS, EZAN, BTl 3 SOMWE 2R B FIRIEZEM Lo 2 ST —E T3y, B
BWTIL, REZRTEEREFOFETMHIEICL > T, BTG FrbE—IlZl DR =—2 g
DIFET 5. ZOFFIE, FIATEFREmRE VO WENZZHEN G BERTE 5. &EFHREICHENT
1%, WEFESRREIZL - T, MY EROWEHINIERE N ZREMT B0 LD T 5. TOEWR,
2 DDA B IRIEZR & D L 9 ITHBI D55 & L TRV ALK EN TS 2D THDH. £
ZC, bETET 3 ooMEEMZTE RS b E—0— BRI E VD 2 ERMBEICRS.
ARFFETIE, BF OB et —~0) %, HEG) -{i) 2HEbLo2kO X H bz :

D™ (pllo) = {p*/2 log(G,*H526,"*) (o). (2)

22U, ()T Hilbert-Schmidt WHE, Gy, Hpld /N7 A — 2 B¥g, ha ST S aBHAE +Th 5. —i
fbEFH= hrE— )10, gx)=1Lh(x) =xO L I@EOE T brE—D)IlRETS.
F7,90)=h(x) =xDL &, MRIZE > THLIFANON TR REFHEFT S ha B —:DMX(p||o) =
tr[plog(p26™pY?)| WZIRET L. D LI, ~BLEFHFTY hrE— Q) EE DAY =—
a9 Ut WERSMOBEFIREBOZERM (LLF, MEFZEELFES) ITBWT 2 JEO T 252
DFExtT S b w B —iX, SRR LD KM A O 538 Th D IHE RIS W TR b EER SO —D
Thnd. TIUL, FRIZREROME 2 FF8AHT 25 E0EEE & W o T R 72 &%, Mxf=2 hr
E—DRMARENOFEINLINE THDH. AFETIE, —MIESNTEE&FHEGT S Fr =05
AN D FHEOHE L Vo Tm R B Z R L. TORE, BRI D&M = hos
BT D/24+ " (1)/3=0RINDZ ERHLNTRST.
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Abstract We study the dynamical screening effect (DSE) in InGaN/GaN MQWs with time- and
spatially resolved photoluminescence spectroscopy. DSE-induced spatially inhomogeneity
appears under high power excitation. The radiative rate on the dark spot is reduced compared to
that on the bright area.
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InGaN/GaN Z & & - H 71, H)E L EREg O T AESICER L=y iR 2@ L <, FHEHM
IZH MV/iem W) B RZNEELEZA L TC0D, ZHICED, BREEOL v Ry 7 b, RBLmE
OWDEHEH BFHACIADY 2 207817 (QCSE) BNELTWA 1], £ L GEETIRERE/- LA L
— W —TIEL NI @B B X v U 7 SNBSS & i3 2 SR 5 (DSE) A U 5 Z & bl
SINTWVWDR] FLZOWETIEGa & In DIEFEEDE N K E W2 DIZ InN-rich 72 FHIK D f77ER0,
WNESELGRE DD X & MWEMAY —MERNGFET L2 ENMon TS, LML IHETIZ,
InGaN/GaN &1 H 78 OARE— VR | BIFEFEIROBN L mWX XY U T HEEDH LT, FO L5
FHEHIZBN T 2O0IEHRHN TV, & 2 THA L, mERE N2 % InGaN/GaN & 17 H 7
DI D ZEFAE)— P DN T ZE SRR OEINE . RS R EIE D B K 0 a7z,

HFEFEEE 3.1 m)/em® | 0.032 m)/em® 12350 B ZEMAMRHIIIC L W ESNIZRH AT Mnh, 2
SYFENHRIE & 2 ot~ v 7 LIzft B % Fig. 1 \R$, B 3.1 m)/em® OBAITIE, 0.032 mi/em® O
EXITIER BNV FOLTRE DRI WG T B FIET D 2 &3y o 1o, AL TBLAI & du iz 221
REJ =X, ERERE T8 W TORBN D m, RE—EOW A XHBH 10 um A7 —/L & K E WV o
5. ZHE TICHE STV D InN-rich 72 f8I8IC & B AR —ME[B31 & 1T R AR D DO TH Y . BIRYIEHN R
WAL 2 ERERR FEA DAY THiLEEZ NS, ZORE—PEITON TSRS 72
12 Fig. 1(a)?D 2 A A B DT, AR R EE 2.5 m)/em? 1235V T RERI 4 R38O I E 21772 - 7=, Fig. 2(a)
2 AZBUT DR IRFE AT MV A RS, hEER 0 ns T2.8 eV D — 7 NEHFICHILTE
0. BV TIZ 2.6 eV LD E—7 NEEMIZ/R > TWD, 2 HIXZENZEER R, &5
CiAD Y 2 Z VIR EEOFHIE—7 ThH S, Fig. 2(b) I A, B TORIEEFR 0ns DFENAXT ML
T, BOEFOANRY MVTIL AIZHAFNIREN 5 00 1 BEICHD L TWD, T7hbb, mif
FERIAL FIZBWTELIN 2 FEHRE OFIWGETIL., BRERD R E 0 O & ik U CTHEICH <.
AL — b ZUTHEVED L TNDEZ EE2 R LTS,

(a) (b)
QCSE 25 myenm’ [ I BrightareaA 1 14
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Fig. 1. Photoluminescence (PL) maps of the

] . . 5 24 25 26 27 28 29 24 25 26 2.7 2.8 2.9
integrated intensity under (a) 3.1 mJ/cm” and (b) Energy (eV) Energy (eV)

2
0.032 ml/em Fig. 2 (a) Time-resolved PL spectra at spot A.

(b)Time-resolved PL spectra on 0 ns at spot A and B.
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Abstract We study the collective modes in a superfluid phase of the Bose-Hubbard model at finite
temperatures. In the particle-hole symmetric region and near the Mott insulating phase, we consider not
only the Nambu-Goldstone mode but also the Higgs mode. We obtain analytic formulae for the damping
rates of these modes.
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JREFICT b 7y 7N @BiiE) Bose JHRAEDI S OFE & LT, BRIFEBOIRIE A HEOZETH I
Xt L 72 Higgs € — F23:H 2 8 T 5 (Fig. 1), Higgs & — Fld. RASHEHENTM: 2 EFMICHZ D |
BEPOKT - EANHEZRO L ZICHNIEROZRF VX — - X v v 72> ERpKE—FT
HY., BHFETRDO AL S THEERCHMEETICY RE I 3 %EN 2 EEIRE € — FTH 5(1],
Bose i FRAED A, Rt IRFLNFRME X, R ORI B EECT, B H D Mott #ukatH ~ D iR
B Rz o W B\ Tl S, Mott #HOUTHF IR @) < MHAMER 2K & WisHBI S T b
h. Higgs E— FE X O Z N0 B# T 2R Z BT 2 2 Lk, WMAHBITER D Bose %k D Kt
PHRET L LIRS,

Higgs € — FIZFF 250 M 3 D ZF IS WG L 72 Nambu-Goldstone € — F(LU T, NG €—F)
LA L. ZORBEE LTEHEERLLEMED Higgs T— FE NG €— FogIcBEN 3 (Fig.
1)[21[3], AWFETIE, ZDX I BHAFRICE ISR SN2 LERD I b, FRcAERIEEICH
KT aBIcER L, EHEORSWE D —>TH 2 MERE 23T %, FiC. Mott K/ MIH
KB 2WEOWEZTARNDS,

AT, WEOWEZHE T 27010, ARIREICE T % Higgs €— FOIEHE L NG E— FD
WEHEREZ ZNZFNGH L 72, BITFEE LT, Ko Bose i 754 % ik 3 % Bose-Hubbard f5
BT 2R 2 VX —HREERICH 52— 4 4 v BGHEE R XY BERICE W k212 vz,
COFETIRFELO RICAET 2 2 Vi BY 9 % Holstein-Primakoff €2 v 2 DT, 2D
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I X0 EBRICFET S % 2 & T, BN DI DM % i L
72,
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Abstract We study the behaviors of nematic liquid crystal confined in orientationally frustrated substrates.
We found bistable director alignments in checkerboard and fractal patterned substrates. Upon the switch-
ing processes, the orientation shows an abrupt change in the checkerboard substrates, while it shows a
gradual change in the fractal one. © 2016 Department of Physics, Kyoto University
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Flo, Ty 7RERE WD BH—ORE R X r— Vv 2RO MR
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Fig.1. The preferred anchoring direc-
tions in a checkerboard substrate.

The arrows indicate the bistable direc-
tions of the bulk liquid crystal.
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Monte Carlo Step

Fig. 2. Time evolution of Q. upon the
switching processes. The solid and
broken lines indicate those for the
fractal and checkerboard substrates,
respectively.
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Abstract . We have performed NMR measurement on Ru nanoparticles, and found that the nuclear spin-
lattice relaxation rate 1/T; is enhanced below 10 K with a broad peak around 2.5 K in nanoparticles with
d =4.6 nm. From the comparison with the NMR spectrum, the enhancement of 1/T1T suggests the
development of antiferromagnetic fluctuations.
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ZDOFER, PRu(/=5/2) D)L 7 IRRE T, W EMIHAERIC L > TAEL D 5 KO —27 Bl S
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Fig. 1. The size dependence of Ru NMR spectra in hcp Fig. 2. 1/TaT in hcp nanoparticles and bulk *Ru. Bulk Ru
nanoparticles. Bulk spectrum shows five peaks in both shows the Korringa relation characteristic to the metallic
isotopes, but nanoparticles with the diameter smaller than state. On the other hand, 1/T1T in hcp nanoparticles show an
4.6 nm shows only one broad peak caused by the enhancement below 10 K with a broad peak around 2.5 K.

inhomogeneity of the electric quadrupole frequency.
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Abstract  Solitary wave of bacterial population with modulated chemotactic response was studied. It is
known that Escherichia coli exhibits solitary wave of their population density through the interplay
among chemotaxis, attractant secretion, and food consumption. In order to grasp the essential mechanism
of the solitary wave, we analyzed the dependence of wave propagation on the extracellular concentration
of glycine that is a major attractant for chemotaxis. Numerical simulation based on Keller-Segel model
with logarithmic sensing qualitatively represents the characteristics of the experimental results.
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Abstract By using a combined system of molecular beam epitaxy and scanning tunneling microscopy/
spectroscopy, we attempted the in situ observation of electronic state at the clean surface of heavy
fermion CeColns. We observed hybridization and superconducting gaps at around the defects and step
edges as well as at the atomically flat regime.
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Fig. 2. Differential conductance spectra,
measured at 0.4 mK. The hybridization
gap ( 4 ns) and superconducting gap
(Asc) are clearly observed.
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Abstract To show the validity of Sasa’s work, | derive a macroscopic dynamics from a microscopic one
on a simple dynamical system called ERCA (Elementary Reversible Cellular Automata) according to
Sasa's formalism. | numerically estimate the range of temperature gradient within which Sasa’s formalism
is valid.
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o “TENL” B LAVWHES LT SSasa [T Z uRHETH B A I b FRAD LK
BROENT 5 H L5, Z0HE (IaExBXERTLH2L10T5) 2Bt —hv bl
FEEN 2 7228 70 EORBESRGICET T 5 Z LIC K> T2 OREMELFHRm L2V,

ISR DA FIEFRIZ B W THIISE DN i 5 R E S FTIUTWERHFEBEI O N T A —% (RE%)
MR E L 2D T2 DRI, TH 2@ % O Green-Kubo AFTERAE L7z, L LIEEXERIZE > THS
N5 Z il 7= (Green-Kubo-Sasa A & MESZ L2 5) IXRATHNT NI & 2 SV Rgm
I EA O RES TN T THEENRT A —% (REAE) 2/NS<HRADITENTEHTDRAL
T5, xR “EFVW BEIOMAT THLERRTIELTED,)

ERCA(Elementary Reversible Cellular Automata) & FEIZIL S 27 7 AZ@ T 5 — koA — k< hrod
M. /L—/L 26R (wolfram code) & FEIEIL 5 ZAULL A CIRIFEEZFI D, ZTNEZ T XX —L T &
TR )TN T D, ETo, EFIRETOEE J1Z7—V =Hl| J = —kVT Ziifi7z L, BYxERk
1% Green-Kubo A A& 727 2 E BN TWAH[2), ABFE CITBEFMEBRICB N THE ZDORB 7 — U =
HI %572 L, kiX Green-Kubo-Sasa AU CTHFR L7fE R & —8d 2 2 & 2 FEERIC L > TR LT,

Per A TIR, ETROICHOME RITESE (2 —A VX7 R) HAAThHZ, R EIE
%, ERCA TIZ VU 7 B AL U SEOD TIRPTEM AT AL A TiEe <. o midhef & & bi
JRPTE CIIEE R WIRICEL L T < ZOREDP(D) & ZAUSE W BETE# /A PLE (D) TR
T5 (AT OREZNCIH T 2RI, 2O Z OO X L&) = log(P/PL) LT L (1
NEEBILRORENARKATFT DA B ETH D Z LA EKRT D), Ziud=r e —4k s 72
0. WRESOARAL R CA—F =25, WRESOARMNTE /NS TIUEZ DL, T L bR
e = e, ~ ()1, + U2, & BEATE T, 2425 Green-Kubo-Sasa AU L TV 5,
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Abstract We have studied a superconductor Sr.RuO4 to reveal the spin symmetry. We found the invariant
170 Knight shift in the superconducting (SC) state above 1 T and the enhanced *°*Ru nuclear spin-spin
relaxation at H = 0, suggesting the existence of the spin degrees of freedom in the SC state.
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Abstract We investigated the strong temperature dependence of the viscosity near lyotropic nematic
phese formed by water solution of the mixture of anionic and cationic surfactants. By measuring the X-
ray diffraction and analyzing the swelling behavior, we conclude that the large increase in the viscosity is

attributed to nematic-lamellar phase transion.
© 2016 Department of Physics, Kyoto University
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Fig. 1 Temperature and concentration dependence
of viscosity.
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Abstract | developed an NMR measurement system using two stage SQUID amplifier to investigate
superfluid ®He confined in a restricted geometry. The measured signal and noise indicated that we could
obtain NMR signal out of 10-° mol of normal Fermi Liquid *He.

© 2016 Department of Physics, Kyoto University

o TSR 31T DK *He 1 Fermi #gik L7- B 2R T, R0 RO 20 iH T Y
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Abstract We conducted a three-dimensional numerical simulation of multiple flapping wings in an
incompressible potential flow. We found that, to consider beneficial formation flights, it is necessary to
include not only the nearest wing-wake interaction, but also other interactions such as wing-wing and
long-range.
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