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Abstract: We have designed a novel quantum gas microscope enabling a spin-dependent observation of
single ytterbium atoms in a 2D optical lattice, which is a powerful tool for quantum simulation of
2-orbital SU(N) Hubbard systems. We also propose novel non-destructive detection of a single atom with
squeezed vacuum.

© 2019 Department of Physics, Kyoto University
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Fig. 1 Schematics of Quantum Gas Microscope:
2D single atom layer just below the SIL is
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Abstract Smectic phase has layer structure and layer compression modulus. We modulated the layer
structure by inserting a two-dimensional polymer sheet in-between layers using photo-polymerizable
monomers. We found the layer compression elastic modulus was reduced by this modulation.

© 2019 Department of Physics, Kyoto University

35.0 fitting

(3] 2 A2 F v 7L TN DRI, BEEEALTEY. 7%« rowdas '
B0 & 5 ISR By TS, BUEBNC & Y EHEEEET 5 2 LI -

BET %, HRARM AR TRELSNTNS, £, BERYT §°
DT K % B A R FEMR MR B L IR, ZOKE X3 ok &

a

&

s
Ll

%%ﬁﬁﬂ%%%ﬁ%ﬁ%bfbéo—ﬁ\X%?%y?ﬁﬁ%wE::,- *
U7, BRICEREWICRET 22 EnmonTns[1], 20 ' T
%E?ﬁ%%%”ﬁﬁ Lfﬁﬁé’fi%/v‘—%)gﬁaﬁﬂlﬁﬁéﬁ\ Jif'?ﬂﬁ‘;%ﬁﬁ ' I con‘centratit;nlw I ’

HIZE 0 2O CEAXES - LIc Lo, — kD Ey 1),  Figl concentration dependence
— NI LT 2 1E 5 = L v T 5 [2], 22T, Affge  of the layer distances.
TIHEEMENESR B 02 b2 RE L, BRICHEASNEES T/

S MAHERERR AR 52 5 BB A W, 2 DR, m”\IVS__iiﬁffffiit
TF v— MBEICHA S I A 2 F o 2 M, TR

B VNS B ZE RS IoT, BOESTF ) o= b EBALT T II
NBIC BB BT RIS B AME T % B, e T

DEEJED ., B T OG5+ O EEE IR K L 7z PEBR SRR AL AR LT

JTH Y | ERICRTE LTz 72— ANl 1 O I e 4 fﬁ
Mg D7 L BEZ D LI BRTE D, B \/\ Diezoslectric dlement

[328 - BE] —NICIREIC R ZIRNT 5 &, RSHOHE «<——

LRI 72 D, £ T CARIETIE, AAZF vy cHE¥kE  Fig2 the scheme of layer

F % (MHPOBC) 12 A A 7 F+ 7 A e & (100CB) ZiRA&T 5 = & ¢,  compression modulus

SmA FHOD HEBLHIPA A 35K L 72 Induced SmA AHZ 7R 2 Mg & LCF|  measurement.

AL, B/ ~—120 L H6 % 1:1 TIRA LD D%, Z ORI 4%,

WM., 13%RA L/ X MRS L 0 R AZRIET 5 &, Fig. 1 DX

2T, | v —REICx L TRIBICBRRAME L THnD Z L3y

Molz, ZIUXE/ v —PEREICERIZREL TS Z & &G L

Twéo&KEE%%%@@E%ﬁotOMgzmggﬁﬁﬁmﬁ
BEOWMXZ7RT, ZO®BEBIE Y FEFE2MH > TAHIOER

0.0025

A 4

0.0020 #3.UVon

0.0015 "'}?‘?ﬁ \

0.0010

elasticity[arb.unit]

0.0005 ! — average
&mﬁ@ WILLL &AM b BIEREMER 2 R 2 2 LN TE D, = é ooy e
WCHEEEVEE ) ~— 20 L 7ok s el 2 e AL S T ff R o DO

mesurement_time[min]

]\L/ %ﬁ*ﬁﬁﬁg)()( 7 F v 7T H LT, BREIZERIZ Fig.3 layer compression modulus
)RS, EOK, IR E I HURHT S 5’1~7’n change by UV irradiation.
ERET LT EMICRIELEE ) ~— %220 TaEy b L.

fEWNF ) — R ERICERASNTZAA Ty JMEES T, @I L D8R O 2k %
Fig. 31T d, HAZBIA LR DHIERMET L TN DONRIE - & D ERINTND, T80 5,
ERICFRA STz 2 RoTE T 13— RS, A AT F v 7 ke OBeEE M 5 OPERRIEHE A AEH 2 (13
L. AV VT NAVDARARTF v 7 AR TEIEAEEER B ME T Lz & T 5,

References

[1] K.Hata, Y.Takanishi, I.Nishiyama, and J.Yamamoto,.EPL. 120(5), 56001. (2018)

RUNAEAME LGRS A A 7 F v 7 iR ER O~7T v le@sy 11k & C-director %1 F I 7 2.2011



AEVHBEHRERICEIT2RFEBGEOHE
BERERITAE MK

Abstract We investigated the stability of the ferroelectric superconductivity in which superconductivity
coexists with ferroelectric order. We found that the ferroelectric superconducting phase is stabilized under
the magnetic field, or in the low carrier density regime. In addition, we studied the correlation between
the ferroelectric superconductivity and multiorbital effect in SrTiOs.

© 2018 Department of Physics, Kyoto University
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Fig. 1. Calculated phase diagram of dilute
superconducting SrTiOz with polar lattice
instability. Ferroelectric superconducting
phase (SC+FE) is stabilized even though
the normal state is paraelectric.
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Abstract Optical absorption measurement of acceptor-bound excitons in diamond had long been absent.
By means of deep ultraviolet spectroscopy, we successfully obtained the absorption spectra of a
high-quality boron-doped diamond and assessed the bound-exciton radiative lifetime of 1.8 microseconds.
Our finding is essential to understand recombination processes of excitons in diamond.

© 2018 Department of Physics, Kyoto University
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Fig. 1 — (a) Absorption spectra of boron-doped (solid line) and intrinsic (dotted line) diamond near the band edge.
(b) Enlarged NP lines showing the absorption cross section by the shaded area.
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Abstract We studied topological propaties of URu2Si2. It is considered that this compound has two
Weyl nodes at south and nouth pole points of Fermi surface. Here, we present the enegy spectrum and
Chern number. Our results show that new kind of Weyl nodes appear. Moreover, we present thermal Hall
conductivity.

(©2018 Department of Physics, Kyoto University
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Abstract We investigated the generation and recombination dynamics of trions (charged excitons) in lead
halide perovskite nanocrystals (NCs). By conducting the transient absorption spectroscopy on the
untreated and surface-treated NC samples, we clarified that trions were generated via both Auger
recombination and surface carrier trapping processes.

© 2019 Department of Physics, Kyoto University
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Abstract We study the momentum current from a viewpoint of statistical physics. In the first study, we
investigate relations between equilibrium fluctuations of thermodynamic pressure, mechanical pressure
and pressure in experiments. In the second study, we examine linear viscoelasticity of one-dimensional
chains, especially focusing on the emergence of dissipation in infinite systems.

© 2018 Department of Physics, Kyoto University
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RIRE 72 EOIENFEEITIET D NFENRFLREFF 27202, 205 E L ) ESICITIEE 2 5
T5., FUFTEY T yINE, VD OIETFERICE S FRAREAE W TR 17 2850 % it s
SHAZLTFODLEAZHELTWA[L]. ZONFEITIZL OHEBESLCEICAONALOD, H
< F TR AISHT THY, ERTHTEEINDELE OBEENRFRTRWZD, UL LIRS O
Lo TE.

AWFFETIE, ZONFENSERIND S & FEBRCTHIERTRE/R & & ORfR, B IO FENRFEMIC
25 (BHDHNER SRV ERI S E, FRIEDEWVWIYPIRICER L TRHN L. EXRE LR
URBAE TH D &2 BEH T, LIClR 7B FEEGREZ AW ERICE ST L IRFHEIND
BENS LN, — CEBERRE AW PR ERE S, £ 2T, BB E RV ZES,
TIERRIRIE ), FEBRCHIE SN D EH O =F OERE .

F—ORER L LT, NEMRIEDOEITE R E W E O E D HFICREL< D 2
LEIRLEE. F, ZOERIIBENEC XN —H ETONFENENDOD L EOHFRGENEEN TN
WZ EICHETHZEEHLMNI LT

FORERE LT, JENRNE & LT RS2 T X ) A ERICB VLT, AR THIE S
LIED O BITBA LR A W EAOSHE D 0130 K& RN, BRARIEREOMIE T
SN BE~EWIITT D2 ENbhotz. DFD, TUETE) 7oV X DA EITRE R MRS
BWTOREMTHY, FHEEEFHORETITESE L 2 5. R, EEhERRZ BEHE X5 L9 2Pl
e 7 a—7 AW ERREEE R, ZO7 0 AF— =N 2 5 RIER R 227 L7-.
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ReffAHBI TR &SNS, —F, FEBRT —21F, L0 BEMRBLRGmNT T V& AW/ T A — X G Cfight
SNDZEMZ. KIFRETIE, ZOL D RBGGEIETET VDI 7 a e\ T 2RO T, —RILED
Sl o8R VITKET DR REE A T T2, RIS, —ROCIFSHIC DWW TR I L OBR & B2l S -7 W]
i SR (Zwanzighi ) D Z 1V Z U DOV TINE BIE & B 1 2R D 7.
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Z oL, ERABEOBREH OV CIUD TEENELDL Z ERbhoTz.
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We study the scaling law for phase ordering of liquid-gas mixtures. We consider three models which originate from fluid dynamics
with interface thermodynamics. By numerically solving these models, we observe various power laws depending on the models. The

result raise a new question on the universality of the scaling law. ©2018 Department of Physics, Kyoto University
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Fig. 1. Log-log plots for the characteristic length R(t) as a function of time t. These are obtained from numerical
simulations of three different models ; the full hydrodynamic equations with interface thermodynamics (left), without
the momentum conservation (center), without the energy conservation (right).
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Abstract The topological phases in non-equilibrium system is studied. First, | studied the Floquet
topological phases. The topological classification of Floquet gapped phases is equivalent to the
topological classification of equilibrium gapped phases when we consider two natural extensions of
symmetries. Second, we studied the non-hermitian gapless phases. We obtained the topological
classification of gapless phases and studied its relation to the exceptional points.

© 2019 Department of Physics, Kyoto University
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Abstract 1T-TaS, is recently proposed as an ideal candidate material for quantum spin liquid on
a two-dimensional triangular lattice. Low-temperature thermal conductivity and specific heat
measurements revealed the presence of both itinerant and localized gapless spin excitations. This
suggests the coexistence of itinerant quasiparticles and orphan spins forming random singlets.

© 2018 Department of Physics, Kyoto University
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Abstract We succeeded in creating novel quantum many-body systems governed by PT-symmetric non-
Hermitian effective Hamiltonians. In addition, towards the novel creation of quantum many-body state,
we investigated the saturation of the atom number loss in the Fermi-Hubbard system with two-body loss.
© 2018 Department of Physics, Kyoto University
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Fig. 1. Optical lattice with Fig. 2. Relative phase measurement Fig. 3. Atom loss measurement in
PT-symmetry. between 1112 nm and 556 nm lattice. PT-symmetric optical superlattice

with one-body loss.
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Abstract When a rigid body enters water surface, a cavity sometimes forms. We numerically in-
vestigate the relathionship between its formation and wettability of the rigid body with Smooothed
Particle Hydrodynamics. Our results are compared with previous experimental data qualitatively and
quantitatively.

(© 2018 Department of Physics, Kyoto University
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Fig.1 A snapshot of the cavity formation after the impact of a hydrophilic rigid body onto a water surface.
The cavity arises when the impact velocity exceeds the threshold.
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Abstract We propose a Hamiltonian model for a ball which does not bounce. The model consists of a
rigid shell and N interacting particles confined in the shell. By numerical simulation of the model, we
find that the model exhibits a phase transition at a special parameter value and that the coefficient of
restitution becomes zero at the transition point.

© 2019 Department of Physics, Kyoto University
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Abstract We investigate topological states of the Su-Schrieffer-Heeger (SSH) model by machine learning.
The SSH model is a model of spinless one-dimensional topological insulator. We find that deep neural
networks are able to distinguish the topological state from a trivial state.

© 2019 Department of Physics, Kyoto University
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Fig.1 Su-Schrieffer-Heeger model
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Abstract We develop a novel two-orbital optical lattice system consisting of localized *Po and mobile Sg
states of 1*Yb atoms interacting antiferromagnetic spin-exchange interaction. We observe this spin
exchange dynamics and suppression of the dipole oscillation of the 'Sy atoms by the localized °Py state.
© 2019 Department of Physics, Kyoto University
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Abstract We investigate the coexisting state of normal and superconducting states in two-dimensional
type-1l superconductors with strong Pauli paramagnetic effects. We demonstrate that fixing the particle
number causes a coexisting phase in equilibrium accompanying the discontinuous Hc2 transition in the
high-field low-temperature region and that the orbital effect narrows its width.
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Abstract Polymer stabilized blue phase (PSBP) has self-

organized nanoscale three dimensional structures.

We design nano slippery interfaces on the polymer network of PSBP and investigate the dynamics of the
director fluctuation by dynamic light scattering measurements.
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Abstract We explore topological magnets in heavy-fermion systems by taking account of a mirror

SV (N e

symmetry. Although in two-dimensional antiferromagnetic phases there is no topological phase without
spatial symmetry, we demonstrate that a mirror symmetric topological phase emerges. Furthermore, our
analysis shows that a topological state emerges in the half-metallic ferromagnetic phase.

© 2018 Department of Physics, Kyoto University
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Abstract Interneuronal connectivity can be estimated by applying a generalized linear
model (GLM) to a spike cross-correlogram. Here, we selected the hyperparameter of this
method using the ABIC so that the model fits the experimental data.

© 2019 Department of Physics, Kyoto University

FE DRI X EDITHE S L, A3 7 EMHEN D EBARUE B CIHEBIREE 1T/ > T\ D, A
PED X T — 27 OREET, IMMT O BEHRAE EBRAH D EEZ LN TV D, MO SR
12 % IEFEIC T DA EHE & FREN D FENH 508, RIRHICEE O/ Lol T vy, —
5 C, Bl O EBRFAN O _EIZ X0 ZEOMMIENIE T D A RS T OBERIT — F & [FRFRLER T &
HE DT oTe, HAHMABD R A 7 FKITFESFEOMABITI T DB DAL Z 5 ZiE Z LZOH
JADARA 7 FKICHBE H 25, ZOREBAMNOEITE I U RREOREF A r— L7ad T, 2 D04k
AN HE RN B D AII A, 7RI O BEABNCE S VA — LV OEBNENDL EEZ D
nNo, ZOEMBFHEAMICABEICREODERARD Z & T ORE A BRZHEE T 2 TIES A
FAREECTH B (1], Lo LARRSHIIIZMIZ b 2D A 221 T D O T, FIAFBIN R 2 7 —v D
KREWENENDZ ENH D, ZDOREEE L T QBRI A 77— /L OB s 5 R A - — 1
DBNEIZI 2 A Z D TE AHFES Anarasingham B3R L C—EDOK IO -[2], 5T
IR B I —BALRIEET L2 W T L0 BHERICEN - FEERE L2 (3],

IR S D —f-EAEE T VTl o, a(®)Y2 /37 A—% L U CHAMBICLLTD X 5 2% % 7 4
v 5,

c(t) = exp(a(t) +J12f (©) +]21f(—t))
a(O)DIREE] A r— /L DR E WA ZWAL L, Ji;f(6)
DHRAFTIZEN DI VAT — L OEE) 21 2
% (Fig. Do Ji i3l 2 & Mdi~DfE & 2K LT
%o WA — U NEWEBIZRIL L T LEbRWn
X912, a®IZIFUUTDO XL D 2o EE+ 5 H
HIAMN G2 6N Tnb,

1 (Y sda\?

‘7f_ W(E) dt
YiZa@®) D ONS B RD DA /IN—/XT A=K T
H5, RSO TIZyZ T Rk v 712k THiE
BT 24T > Ty, ARUFE TIEaRMAS A G &
# (ABIC) [41I2 KW Ty & T — 2 U Chaifl

10000 |

8000

L.
6000

cross-correlation function

THILERELL EOMR, MERR e e (o1 *
7R & OGN R o T, yakE LI — _

WAV 55 L R & A2 MBI D 2 S A 7 W 5] % Fig. 1. Cross-correlogram and GLM
fifAT L7z,

References

[1] Perkel, D. H., Gerstein, G. L. & Moore, G. P. Biophys J. 7, 419-440 (1967).

[2] Amarasingham, A, et al. J.Neurophysiol. 107, 517-531 (2012).

[3] Kobayashi, R., Kurita, S., Kitano, K., Mizuseki, K., Richmond, B. J. & Shinomoto, S. bioRxiv,
334078 (2018).

[4] Akaike, H. In Selected Papers of Hirotugu Akaike, 309-332 (Springer, 1998).



STM/STS IZ& % Nd F— 7 CeColnsSEE®D
HBIzE L SDW QOHEFHEICE IT5HEE

TRERTETE R RIAEIE

Abstract Using in-situ scanning tunneling spectroscopy (STS), we have studied heavy fermion
superconductor Ce;xNdxColns, in which unconventional superconductivity coexists with spin density
wave. The STS spectra show a dip structure around the fermi energy even above upper critical field,
suggesting the presence of an energy gap induced by Nd impurities.

© 2019 Department of Physics, Kyoto University
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Abstract We investigated the in-plane resistance of SrRuOs, a prominent candidate of a
spin-triplet superconductor, for H // ab. We observed a hysteresis in the resistivity at Hc, for the
first time. We also found an unusual current-induced two-fold Hc, anisotropy, attributable to
symmetry lowering of the superconducting order parameter.
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ZAT o T Bt O R EE A D & BB — RIS BRI 72 H 720 K 9 12T 5720, K& & 200
UM X 200 um X 80 pm F2 5 DN O EHLE O SroRuO, Bk &2 7z, EES. 41X 05K LA F T, M
WH A A — 712X > TR OFHILE 72 5 b AT U o A 2 BEIGUHIE Tl CTELINL 7= (Flg
1) o JeATHIZE[6-8] C—RARERE NI S TV DB I RICHONWT Th o 7208, ik ERIC
WCH e — IR B cE s 2 L Nﬁ Y/ ATy

F xS A TN O 2 2207 NG D 2 & T, IR He O AL o IRTEMEZ T~ T,
T 5 & He ZPUESIFRMES T T/ FIRERO T %2 Tl &+ 2 Btz - Tnb 2 &b
Mo 72, He OMESE RIS O IETT SR FEN S G S5 b O TREICHE b ézhfb\é[9,8]75\
:lﬁliﬂ"rr LTI ETICHEN 2L, ZOEESFRGE, BIEOFEER, = o [ExFrE

LOENNSDOTINRI AT T4 A2 "2, BIIC L DR ORE TIEFHBHATE 202 5:75’3’)75‘0710
ZD1=, IO ZEFEII S B C OBIRERF A O FE O TIZERE L CTW D RTREMEN H 5,
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Abstract: We designed the interface where the anchoring force decreases significantly with the polymer
network composed of PEG-monomer. We investigated the dynamics of the LC molecules under a rotating
magnetic field and confirmed this interface is valid as slippery one over a much wider temperature range
compared to our previous study. © 2019 Department of Physics, Kyoto University

[ZUDIC) R ERB AT OIS FIE, 7oAV o 7 EMEND Ik v 77 2R EICEE S,
B Off FDIE T A TWVDA, FRRFICEREIETLED FHear M A MEDIETFO—HNTHEH 5. —
i, TRV 7 REL 0N A BIZEES T & 5 A & Slippery i & FEOY,  BRENEE O KIE KT
DEIFFSILTWD. T BIE, BE~OARMPIESICLY TRk ] 250 Bk L, 7o h
V> T NORNREZFZHR L2, 23 1°C FEORWEEHFE T LA 2 Tld e o 72[1]. AiF%E
TIX, PEG ZIHICFRISHERERB LN 2 BREDOT 7V L— B/ ~—0bRDH5R)~v—F vy hU—7
(PEG-PN) THithz =—7 1 7 L, JRWIREGIPHTT AV 7 NEgad b Z LTl Lz, £z,
Smmwﬁﬁ% BECEHET 572, AL T TOEE L2 b OFECHRE 2 ME L, Oswald ®
Himaz AW TERmAA LI X —DF AT 7x%mﬁbtm.

[FerakiE ] Fig. 1 12 FRIEE oMK 2~ 7. Bk

E@ﬁm‘ﬁﬁ'ﬁ SN T e (®)
TIE 2 ORISR RN EAR =3 L e B L H B A+ Obgver(*eu —

7‘ BTG, BN TR L & Bl Loy Oblectie L# e T~
ZECIRE O 2L, WKbaE L Z BRI T O Polarizer
HHMBEBE L b D L E M E 72 5. agnet T

[ 2B K OgHT#E R ] PEG-PN lEZ = — R L, 3 L Cel Fig.1: (a) Experimental setup.
~F v 7 Ken B44 FB4 S (LCC MRSt Ty = Rmary“ad? (b) Setup geometry of liquid
100°C) #H A L7k L 23E@EIcEy ML, A ght crystal cell and  crossed
T— Tk —ERE T 1 AR X BR OB R - polarizers.

I @%{h% Flgz G:/‘T—\‘—g‘ ﬁﬁ‘/‘%ﬁ&i OSW&|d @@%ﬁ 483[mT], 44[° C, a/120[rad/sec]
(FR)IZHF 27 1 v T A > 7l a £ [2].

¢s = wt — D — (g) sin(2¢)

483[mT], 44[°C], 7/12[rad/se

M
I T BRESA LT F— L ELAE SO Za 2 g E
BRIAERL, o THHOMRE, t 1TFRFZTH \j MU ;
L. CAHA O VTG T DO O—EDOAAHEEIL o a0
DRESHERL, REMEERK Yy, CEERES 7 Tl.s:m;;m] e b “f“
B R v L, QAR U EHEHE DN, Sl Lt
RE)DORE S 2ELL, HERNRISEII»PDD
REOT ) 7R F— W 2 EHERER
T 5. AWFETIE, @ BLVr & EEOYHE L
W DO BItR % VT, Slippery F i Oyt % R
TJ%, EROELRD W (FE) Ly, Gk 25
SEMOERINCEHET D Z LIRS Lz, £z ﬂ VR |
{#hh (E44) L PEG-PN ST, Ty 225 70°C Time [X1205ec]
FRERWERIRSERICE N TS, WAHSICHE->TWVD Z BB TE .
(25 3Cik] [1] L FEE: A disorder 2312 X 2 2K i R ArkfiE & Slippery St A& 153 (2016)
[2] P. Oswald: EPL 107.2 (2014): 26003.
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Abstract We provide topological classifcation of systems with point group symmetry by using
Atiyah-Hirzebruch spectral sequence. We discuss the similarity and difference between our result and
symmetry-based indicator.

© 2019 Department of Physics, Kyoto University

MR\ I WEHEER OGO DX, T ELREZFESTH MR U INAAEREITITED L
IRLDOVNIFETENEN) ZEEZHLNITEZETH D, ZHITIIRDEFHFOHHRENEETHDH 2
ERHLITE Y, 4 CIERFR RS FRE (TRS) | At FrfE (PHS) | A ZustFE (CS)
WA T, fEdbOXFE (GERE, ZZ/E) 235 558 ORI LN TS, ZEMBEOBIIE K TH
DX, ZTILD ERAHNTEL Y #1972 O DFtL A & L Ttopological quantum chemistry <°
symmetry-based indicator (SI) &FRIEN 2D FiENMEDILTWAI[L 2], F7/-, o FEE LT, K #
AW HIERND Y, FOEFEDO—> L L CAtiyah-Hirzebruch A2 kL% (AHSS) Z %I
THIENBEINTNS[3], A7 MLRSIE X, BHEROSIT, £HEROETr V— 2L > T
ROBFEEDERINTNDLHDTHD, ZOFHEIZE > TKEEZIEBMICRD H 2 LN T 5, $HEl
RITINBEDF] & 5y LN D HERIE GG 0 B D 03, A7 MIVRFOFRE TIZED L 912 LT
BERODDPN—ODORIEE 725, N2 RHEGEDO R0 O—%2 5B by 2 Bk 5 HiElTS
DEZAMLIN TR ([BITIEEDE ZAXIGT HNIN =T & —D>—D2EH T & THLL
TW5D) . ZDOL D 72HEENDANSSIZ X DKELFR OF FILERITIZET SR TV,

ZOREE R T DR OEEAR T EL L TCIIhoBERIC L > TE O EEFTIT5 2 L nE X
HiLDH, RS, SHIAHSSE BT DA H 0 . T TICHELELER WS O fEf ST, —JF, STiE
TTITREA BRHEERTHANONTEY . ZOHTITAISSOFE A2 FEITT 5 9 2 THRERFERbEEN TN
%o BlZIXE, SIT AR TH D EHIE SN Y RIEEIZITHEIE L ¥ » 7 L Rk
REDM HFNIRAEL TRV, ED X 5 7e b JITHERIRIT /2 D DR —2DORETH - 7223, Bl 2 1Lclass Al
(spinlesssZ CTRSDA) TIZIEAMARSIAEH SN Y FHEEIIL Ty v L RRIETH A Z EARH 5
NTNB4], N FEEOBERNERENORR Xy v T VA THLNE I DEHET S Z & ITAHSSOF
HCEBEII/RD,

AHFFETIE, WL 00D SEERFAEIC R L CAHSSD R E 21T - 7=, F7=. LD HHDT-®, AHSSH
G ICH A CTX 2551250 T, SIOMEN LGN REZFH T 0 E I nEfi, B
RIICIX, £ 9°class A (TRS, PHS, CS72L) | AI, AIT (spinful TTRSDA) DIFAITN L D OFER
Z BARI 223 BT L » THED O 7=, B 21, class ALOBAITAHSSIC L » TELNT-F v v 7L ke
ST & —# L7z, F£7o. SHIPHSRCSH FF O A ITILR STV A 5], ZD &L 9 RGA 1% LT g
EATo T2, AHSSOEHE N LSIOFEREZHHR CX oW R b oz, iU A 7 AXMBED ER DO
FINBIRoTWHEEDTHHEEZLND,
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Abstract Topological photonic crystals with Z, symmetry have been proposed theoretically but have not
confirmed experimentally yet. Here, we have investigated electric field distributions inside a unit cell of
two kinds of photonic crystals, which photonic bandgaps are topologically trivial and topologically non-
trivial, by electromagnetic simulation and by direct observation of the near-field image.

© 2018 Department of Physics, Kyoto University

T A h=w 7 hk iR OB B TR MBI IR I LD HaR 3
TFET DN, W4, Zy /M EMIEND IR Ve R E &I K
STHEESNDMREY HVIZH AR 7+ b=y ks LI H 7
T b=y IO R EIZEUD Ty VIREE TITEGRE I T
B ERBERIT RSN [1]. LnLMNER Y —2405 80 Ry
T U O BRI O B B S A SEBREIC IR E LTl Z
ZCHEXIIT T~V R vy 7B/ L, MRav L
\ZH AR R X vy T a2 D7 4 b= 7 fE i (shrunken /i) &
AR Ry T RO 7 + b= 7k i (expanded 1#i)
DYz B BIE A~

1(a), (IR TEIZ, IE =ATEOHE D D BAK IR
RS L7 fEiE 2 D 2 IO 7 A b= 7 i %8S 50 pm DY
2L N—NBIERILTZ [2]. BRI fEI 24y (FDTD) k125
RHE T, 7ab=o i 1 THz IS 7 A b=y 7 8 Ry
v 7 %S (X 1(b), (d), shrunken #i& L expanded 1% TN
Ry 7 OB EIEDS p BAEA b D0 d B3 72
WCANBEDLZEN DI -T2 BRI EEL, 2
WL HNCEEIZ AT 25 H 2178, K2R 7 592 p B
B LR — L B TRV N EE LN b Tz,
F7= shrunken i, expanded A% (22 O LG I 5O &
JE IR AR ARG B A0 G RE 5RO ZE ] Ay AR S AR > T
BHEWITENDIND.

FERTIX, 70 fs OREEI 2 fRHES 40 um OZE [y fRHEZ FF
DEEFHT T~V BEMET A H [3], #idmlcAECDES 5
T OEHEBREIT2-o7-. ZOFER, B OIERFTHI LT8R
AT DR EARATED FHEAE R — BT D2 bh ol
UL 7 4 b= 77 b O BALHE - N O JR AT 72 BB REIE 53 AR
WZBAL TIBEB P Th D,
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Fig.1 (a), ((3 Photonic crystals with shrunken
and expanded structure. Length between the
holes in the unit cell was shrunk or expanded
compared to the honeYcomb lattice
structure. Orange dashed lines represent
unit cells. (b), (d) Photonic bands of
shrunken or expanded structure. It has a
topologically trivial or non-trivial bandgap.
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Fig.2 Frequency dependence of electric field
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(e)-(f) structures. Dashed triangles indicate the
position of the air-hole of each photonic crystal.
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Abstract We have developed a specific heat measurement system which enables to measure the tiny
amount of crystals (~10 ug) using a home-built calorimeter with a long relaxation method. By the specific
heat measurements of a Kondo insulator YbB12 and a spin liquid candidate 1T-TaS,, we studied the low
energy excitations of these materials.

© 2019 Department of Physics, Kyoto University

P TR b AR R BB TH Y . W B W CHEVIIE N ERAI R 2 DO TH D, HEUX
R X O Z R DGR FETH D720, YR FhE I+ 2 EEREREZ -6 2
EMTE D, ZHFETHEWIET, £& L THERBYESREREL LIRS FIETIThhTE iz, Ll
RNL D DOTFIETIE, SREREOLEWIED DI iL%ﬁmguL@kE®ﬁﬂ#M£f%oto
ZOXE S BEE I UIX LR — N B Cx T, Mt ED X 5 eu a2 W= HIE & Rl
ﬂf@ﬁ%%%@ﬁf%&wkwok%%ﬁ%éo%:T%ﬁﬁ\%tﬁwwi®ﬁﬂf%wﬁﬂ%ﬁ
BIE Y AT L &% Lz, BRI, REBAT =20y 7 7T 0 REE ARERIR D /h & <
L(Fig.1). EFEMBEFIEANC XV BEEITo 72, ZHUC LV Fot pg 1Z &M/ NREHIXF L TH
BB D LB E N TREIC /R o Tmy AWFETIE, ZORBMIEY 2T L& HWT, TG YbBr B
FOET A E R 1T-TaS, O LLEIIE 247\, BHEIRIZ BT D K= 3L £ —Jhild 2§52 7=,

ITHEREAZIR YDB12 IR W T, #ilxIA TH 0 28 BEUESLBELR B OB FREINEH SN TN D, Z0
Lo RBEHESILEY., 2B TBRHESND O THY ., YoBy 1Tk b &R ELXBTHZ ENT
ERVHIBIO 2 WVEFIRIEZ S Z EARIBEND [2], BEVIIEDFER, YbB IZHB W\ T, Mk Th

HICHED BT, M FEEMBICB W CHRO v HEBR L, &8 &L L= AROIREIZLH] L7-1E
%%ozc‘:zﬁ:%bf:o ZDO XD IRREICHHIT ATENE X v v TV AR UKL TR OFEIL A 52 5, [RIER
DD FEVITEARER T LB S, BTN ORREA R 7 =L I 4 VRPN T D 2 & AR
b,

BRERZA IVl A FIAT-TaS X, B S 12 L 0 #axt
9%L’iﬂ\f%ﬁi%XE,nmﬁﬂmﬁﬁrﬁﬁré@u\i%2t%4&
(STNI= REMERER S, HEEHZED TV DH[34], w@@mw
fES, 1T- Ta82 TEWTHHEEICB O THRO LB OIREIC
i L 72 AL < 4, ??/TVR@XBV&E@T@%%%%
Loz, — T, MBRTFMEZFEMICHAND &, L BVRE
BPKRELSBRDEDEVER LT, 2O &G, HEIEREIC
BOWTEENA BRI & RERA E VRN EF L Tns 2 b

DRI S 45 [5],
S I, HBEEBIRIC OV TOFEMB LU, HEICL-T '
BT FE R SN THET 3, Fig. 1. A photographic image of
specific heat cell.
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Abstract We investigate the Soret effect in dimers and monomers mixtures by means of molecular
dynamics simulation. Each dimer consists two monomers bonded by harmonic potential. We found the
Soret coefficient changes largely depending on the internal degree of the dimer (the spring constant), the
average temperature and the number density. © 2019 Department of Physics, Kyoto University

R G316 1 DIREENIRE AR 20T 5 &, i)y T EIC R RE IOREAR AT, Soret
R E PRI TV D, Soret 2D & FEEAHIT DR & LT Soret fREL EREIZND OB H Y | ko 1,
57 2 INDIRDIRARICHIT DS 1 @ Soret £2480%, FRD X S IZKR T DJRFTHIIREN 33y, x.H
FORFTRE T O ERIND,

—1 V)(1
X1X2 VT
Soret fRHUE, FArE D7 \%Fﬁjﬂ‘ﬁlﬂ’ﬁﬁ% REH, ROVHRER SITEKFEL, Z0RLI T\ %, b
T v X vE OB FENRERIC L VAT 2 RN TEx b, —FH, BEORERD D51
DIRAFH T Soret 20381 ézh’(% D EVEEOREVESMEREMICEE L Z ENRMONTEY .,
Isotope 2N & FEIIN TV 5, Z OBLRITES) P CILFLl TE 20, RERNZRIFEEBZ L E 2 6
hxw%%%¥%ﬁ2®%bé#%ﬁmm%%@%ﬁ%tﬁ@ég;obfﬁqiﬁ%%éhfm@wo

ARFZETIL, 3 FINOBHBEN Soret ZIRICED L I IZHETDHMNTHONWTEZ T, NEH Hﬂf%ﬁ
THEGEHE /2R L LT, Lennard-Jones 7N T o o ¥ LD R 1y THEAER T 58K £/ ~—] &,
XRT VXY NVTE) =205 B LT (XA ~—] DD 2M0R%E, M \?L@Jﬁ%/\
L—ya v EHOWCHANE, XARRT Y VOFERHFICREWVGEEIZIE, XA ~—%, T/ ~v—
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Flo—Fh, ARXRT U VOFERFFITNSL, ZOREE /v —1mHRELTRRTIENT
XDLLEITIE, Soret R DBE Z 570 BH EPREL,

HFRD Soret [RE AT L, £ ONSREEBKEMES, RORTEEE, R OFIERE~ DRI Z T~
2o ROBEEENE L. NREHNRKEWEEIZIT, XA ~—NEIEBS I~ E T 28238 &
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Figl. A schematic picture of a dimer and monomer mixture under consideration.
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Abstract Polarization dependence of high-order sideband generation (HSG), which is one of the
nonperturbative nonlinear optical phenomena, was measured systematically in monolayer
molybdenum dichalcogenides. Our new model where HSG is treated as Raman scattering in
Floquet state revealed that the dynamical symmetry governs the selection rule of HSG.

© 2018 Department of Physics, Kyoto University

IR & W DS IEFEE R P AR T 2R T T m Rk E R4 (HHG) | @ikt A RS R
Ak (HSG) 25Dt 7 FERIE N B N BN 5[1,2], HSG 11 8RO E B 5 L CIHEHE 72 & iR
FERARSL (MIR) YRS T Tl g 2550 Rk (NIR) Yoz AS4 2% & X184 5. NIR LD
WEDJE V2 MIR YO JEM B HINRE Tofi LT T 5 RS FER O ECEIRAI D H 53 L — % N
v REEIC L OHBEER SRS A a4 R (TMDs) 12k L Tik, HSG O E#i B R A & 7§~
DIEERMDITONTZ[2], DA T =X NFT N R EED B IEFLRF 0K, HERES A FI 7 AT
BRAE S AU, WEZERICR T 2T NV ORFMENBIRAI 2RO 5 LE SN TE 7, LMLIDL S ik
PRANT, 22 & RT3 2 SRR EOFE TRoal S N2 BRI EE IV T, X EWEOEERDE D
ORFMED B EZERNC BN T —RAICERE TE 13T TH B3], £7o. BRI IIEIE Y OREIC X
STHEIMNCEDD Z LR TPHREND,

& ZCARAZETIL, if_éﬁzﬁl TRV HSG @ P YEIERIRAING F CHEIE U CEMRAI 2§51 5 FBr
ZATUN, R A 2 BRI FRIEC X o THYRT 5 2 L AR A7, FERTIZE— 27 E 0.1 TWiem?® MIR
IV AEFTRLF— 026 eV)E NIR 7SV ACEF 3L F— 155 eV)Z il EHIASTT 5 Z & T HSG
R L, mlEsE CCD I AT TAAY RLERIE LTz,

HxITHE TMDs O—FEToh 5 MoS, IZEB W CEMFEHIE FT7RET, MELEHETFT3®RET
D HSG Z 8 L7, X 1ITHJE MoS, IZHB W TR T/ b v FHREYE HSG A7 L& R,
LR IEIC L o> TR D HSG OEIRAIZ R L, REIZ Ko TiX NIR Yt & kbE b o [RSet A Ko
RBFEAELTNDZ ERDND, 2 bR O MR A

moMR + gNIR — g5 = 3N (N : integer)

WZEH Z E xR R LTz, 22 TMR,gNR g3 = +117ZFNZ 41 MIR, NIR, mikxY¥ A KX RokAEH
Wit E T, F-HE MoS, D B\ iEdhlh /717 Co 5 zigzag J71A], armchair J7 AT %9 2 [EL#R R EIEIR

HIH B 52 Lz, MIR JEDRE2Y zigzag Sideband Order Sideband Order
FIA O & EIXFFHIKRD NIR & TEEFL, 0 1 2 3 0 1 2 3
BERA AT IED HSG 23 b=, MIR @ NIRa" MIRG™ (€)NIRo MIR o’
JEDRIEAS armehair J71EI D & & 1T RTO 2 Monolayer MoS, .=,
YK NIR JE & FAHRIEIC D = L8 g x5 x 25 HSG + x2s
ot BONCERAFEFELSOME 5 1 g flwrR —9
FRELA T I 7 ATITHATET, HSG %2 g o Sl xs N
NS ES - . 3 ¥ - = - ~

'MIR I Lo TRMICEB Sz 7 = LIBINIRG MIR 0 (@ NIR o MR o
TR LD NIRED T~ U HEL L LT B s
RATEN, 7o W RROBRRFMENL &
PR T B2 L bt = NNR X5 INR X 25
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Abstract We performed simultaneous measurements of transport and magnetic properties of
Ca3(Ruo.995Ti0.005)207 under DC current. We demonstrated that antiferromagnetic insulating state
can be in-situ switched to a diamagnetic state with a lower resistivity by DC current. This discovery
opens up the possibility of creating novel electronic functionalities in highly- correlated materials.
© 2018 Department of Physics, Kyoto University

R Mott AR Tdh 5 CaRuO4 (IR EEZALSCHE STEIINZ2 & OANEHIRII A2 Nz 5 & TE D D
721 BN RTH L, SREEEEECHBRE 7 EOBR 2RI [1-2], /2. SEMATICBIT5 40
Viem BEDO/NERBEAINC > TH ., @BRMEEIAEE S E Z 23], & 512, CaRuO4 (240 mA T2
DERZVE LN OIREL TITF DL, SOKREL T CRERKEMEZRTZ ENROFRT 57 Vv—7
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antiferromagnetic phases with the moments along the
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Abstract We studied a stability of chiral domain wall in a slab of superfluid *He-A. Based on the
measurements under several pressures and at various temperatures, we found that domain walls existed
stably in a regime under high pressure and at low temperature.
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Abstract To study degassing processes we propose a two-phase hydrodynamical model which controls
on the styles of a volcanic eruption. We deal with numerically the coalescence of bubbles in a two-
dimensional non-uniform flow and show that channel-like structures arise in a high shear stress region
and advance degassing.
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Fig. 1. Schematic representation Fig. 2. A typical snapshot of the channel-like structures.
of the numerical setup yellow: liquid phase, black: gas phase
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Abstract

Time crystals, where time translation symmetry is spontaneously broken, are ordered phases unique to
nonequilibrium systems. We propose new time crystals which can induce various time crystalline orders
by focusing on spatial translation symmetry. We discuss their properties and platforms, with comparing
conventional time crystals.

Keywords Nonequilibrium, Periodically driven (Floquet) systems, Time crystals
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Abstract In the master course, | studied (Dthe impact of Rashba spin-orbit coupling, @the properties of
strongly-correlated electron systems as the open quantum systems and the non-hermitian effect and @
laser-induced kondo effect and RKKY interaction, all in f-electron material. In the talk, | will explain
mainly about the topic (D.
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Abstract The Tropical cyclone is special atmospheric convection driven by the latent heat released by
the water vapor. We numerically study a minimal model of tropical cyclogenesis proposed earlier. Our
focus is on quantitative characterization of the solution and its dependence on parameters of the phase
change of water.

(© 2019 Department of Physics, Kyoto University
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Fig.1 Contours of the vertical velocity(u,) and the mixing ratio of rain(g,) at ¢ = 1.
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Abstract Electron spectra of xenon clusters (N~1000 and 200) were measured by using soft X-ray Free-
Electron-Laser (FEL) at SACLA. Systematic changes in the spectra were observed by changing the order
of magnitude of FEL intensity. The mechanism of ionization and nano-plasma formation in xenon clusters

is discussed. - -
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Fig. 1. Electron kinetic energy spectrum and 2-D
projection image of electorn momentum distribution
(inset) measured after ionization of Xeaqo cluster with
FEL pulses (peak fluence : 6 x 1073 pJ/um?).
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