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Abstract We have performed ">As-nuclear magnetic resonance measurements on the heavy-fermion
superconductor CeRh,As,, which has multiple superconducting phases and coexisting antiferromagnetism
(AFM). We revealed the spin-singlet superconducting state in both phases and the disappearance of the
AFM in high-field superconducting phase. We also determined the magnetic structure of the AFM.
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Abstract The Non-Hermitian Skin Effect (NHSE), which does not have a counterpart in Hermitian
systems, has attracted much attention. My research shows that heavy-fermion systems in equilibrium
have the potential to display the NHSE. This NHSE is temperature dependent and changes its behavior
near the Kondo temperature.
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Fig. 1. The Kondo temperature is around T=0.22. The appearance of exceptional points around
the Kondo temperature changes the localization of the wave functions.
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Abstract We investigate temperature dependence of in-plane anisotropy of the upper critical fields H> of
CsV3Sbs to clarify superconducting order parameter. We find that in-plane H., consists of oscillation with
6-fold and 2-fold symmetric components. Both components cannot be expected for hexagonal materials.
The results can be well explained by two-component order parameter coupled with weak symmetry
lowering.
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Abstract We performed %Te-nuclear magnetic resonance measurements on a high-quality single crystal
of UTey, which is a promising candidate for a spin-triplet superconductor. We measured the Knight shift
along the all-crystalline axes and discuss the possible superconducting state.
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Abstract We have succeeded in developing a technique to apply uniaxial strain to a thin crystal
placed on a substrate. This technique prevents sample breakage or strain inhomogeneity, and can
be applied to various materials. We adapted this technique to Sro.RuO4 and observed substantial
enhancement of superconductivity.

© 2023 Department of Physics, Kyoto University

Uniaxial strain is a powerful tool to control electronic properties through changes of the crystal structure and
symmetry. Recently, application of uniaxial strain has been widely used when searching for novel phenomena. For
example, in our group, it was demonstrated that the nematicity of the nematic superconductor Sr.Bi.Ses can be
tuned by uniaxial strain [1].

As another prominent example, it was found that the superconducting transition temperature T¢ in Sr2RuO4
substantially increases by applying uniaxial strain along the a-axis direction [2]. This compound under ambient
condition is considered to be a chiral superconductor with broken time-reversal symmetry. Under uniaxial strain, a
non-chiral superconducting state emerges [3]. This phenomenon was observed by breaking the tetragonal
symmetry of the crystal structure, but not seen under isotropic pressure [4].

Thus, uniaxial pressure has an important role when we discuss the superconducting symmetry issue of SroRuQsa.

To study this issue, as well as to manifest future applicability to wide class of materials, we have been developing
a new method to apply strain to a thin crystal indirectly by applying uniaxial pressure to a quartz substrate. With
this method, the probability of breaking of the crystals is highly reduced. We have checked that attached samples
on a piezo-based strain cell [5] were successfully compressed by up to 0.3% at room temperature. And then, we
cooled down the samples and strain cells with a 3He refrigerator. We measured its Tc under uniaxial pressure by
using a parallel LC circuit made by a capacitor and a micro-size coil. We succeeded in measuring Tc¢ of small
crystals whose thickness is less than 30 um. Under uniaxial strain, we observed the clear T. enhancement up to 3.5
K, which is consistent with literature [2,3].

(a) (b)

Used for
tension d

0.35 ~0.5 mm

="

>
" “ Quartz crystal (substrate)

_— Sr,RuQ, crystal

compression
v 10.16 mm

Used for
tension

0.3~
3~4 mm 0.4 mm

Quartz and
SI’ERU04

Fig. 1. (@) Picture of our strain cell. (b) Schematic figure of SroRuO4 crystal on a quartz substrate.
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Abstract We investigated sideband generation in an excitonic insulator Ta;NiSes with the gap-resonant
mid-infrared pulse and observed a monotonic enhancement of sideband radiation with decreasing
temperature. A possible origin of the enhancement is the temperature dependence of the dephasing time
of the amplitude mode in the excitonic insulating phase.
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Abstract We have investigated two-mode injection into Resonant Tunneling Diode (RTD). Highly
efficient multi-mode generation was confirmed. The origin is attributed to the nonlinear optical response
including injection locking and four-wave mixing (FWM). In the saturated region, higher-order
nonlinearities than FWM were also confirmed.  © 2023 Department of Physics, Kyoto University
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Developments and verifications
of the all-fiber magneto-optical Kerr-effect interferometer
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Abstract We construct all-fiber zero-area-loop Sagnac interferometer (AFZALS) in order to study
time-reversal symmetry breaking (TRSB) of unconventional materials. We evaluate our AFZALS by
detecting clear ferromagnetic transition of SrRuO; film. We also investigate time-reversal symmetry of
the charge ordered state in CsV3Sbs and observe TRSB signal.

© 2023 Department of Physics, Kyoto University

HEICHITBMUBEMAE (MROY—) OEIE. MEDEBEZICEWNT Afx AR5
VB DREEDRT DHUWERARIBO—DICHRDDDH B, hROY— é 7
LEUD W ERRT B MROVHYER, BERENTERED G 4
SEOTRTHES N D, > T BARENIHEORNTRSBERE 5 P = N

FTZZEF. MROVAIILYEORRE LS SHBBIGANDEELRLOER = ( 6.20
% 4.
BEHZE Kerr RAEEZ. WEORILOKRZSPANE (FB) (T 3 2 TR‘SB

FEUREREXDREXAAAOEL KerrBE) 280 TYEDTRSB %218
HTEBFETHD (Fig. 1) UH L. FAIZIE. TRSBZRY hROVAH =

VRS (N4 5 )LBEEE) ORFRILICERY 2KerrBE ISR rfq'g-g;efgf‘oep?gaff}ggg ot
INEW, ZDfcd. TOESBBIEICEWTIE. BRBHHRICERT S '
WNIR /1 ZEH B PR TE % zero-area-loop SagnacFHthAWVWS N TWS[1], BLIFZDFE
DEEUPIBELHZIREBICE LU, 27 74N\—8, OBERE Kerr 3hR8ER(AFZALS) D3
BRHFZTV. MROYVAILYEICE T ZTRSBOBEEZZFE > TW 5,

HADAFZALSIFRIERT.8 K. REHIHZ11 TOHHEE & A

BhETHD, COTHtOFME LT, SITIOEIR EDBELE  (a)

3_—ZFC

HEESrRUO; DS Kerr S RBIEZ T o 7o 140 KTHERRZR AR = FC at +500 Oe
WiiEEsRE % 858 U (Fig. 2). zero-area-loop SagnacTi55t & WL 2t r FCI o _ISOO e
BT ER2] E FEDBRWERNE S i, g I | Foe [Tee
CsViSbsld2019FICRKRE NI, VA A VAR T 28 £ of
NIXEFEBOEBTH B3], TOYEIFIS5 KICEFBER & _y 01 o

(COW)EBZRI U, BICEEZ T35 &3 KT TRBIEEMNH

B9 3, ZOCDWRETH, HIXBFRICHC FILIL—THL N =
¥ ML B 2 & ICRE L - TRSBAERMNICF RS W TV B[4l Gl
BAl$, COHTAMEICH U TAFZALSERL, BiSKerrin® T e

RIEZAT > Io B T T8 COWERE OBUEEALICKIE T SKerr Fig. 2 Ferromagnetic transition of
BAEORUOHIEA SN, EAOBEBTIE. NL—ZVTRIZEDA SrRuO3 measured by AFZALS.
MICHKEFET 2EROKerrAEMNRAIS N, 2D EMS, HA

DFERIZCsV,;Sbs ODCDWIREEMNTRSBZ B I 5 2 &R L TWB[5].

References
[1]1J. Xia et al., Phys. Rev. Lett. 97, 167002 (2006).
[2] J. Xia et al., Appl. Phys. Lett. 89, 062508 (2006).
[3] B. Ortiz et al., Phys. Rev. Materials 3, 094407 (2019).
[4] X. Feng et al., Sci. Bull. 66, 1384 (2021).
[5] Y. Hu, S. Yamane et al., arXiv:2208.08036 (2022).



T ER R IZME 1=
A4 v TILED LRFDHEFETEROE A

BTCETER g

Abstract We observed and investigated a new clock transition Sy <> 4f135d6s? (J=2) in neutral ytterbium
atoms. This transition is theoretically estimated to be highly sensitive to several kinds of new physics, and
our observation paves a new way for new physics search by low-energy precision measurements.
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Fig.1 (a) Energy diagram of neutral Yb atoms including three clock transitions. (b) Excitation spectrum of 14Yb. 5
resonances correspond to 5 magnetic sublevels m; in the excited state.
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Abstract We observe a cluster of swimming water-in-oil droplets and measure inside flow of each droplet
to determine respective swimming directions. In a cluster of two droplets, they swim in anti-parallel or
towards each other. This relation is consistent with the result in a cluster of three approximately.
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Fig. 1. Images of symmetrical (left) and asymmetrical (center, right)
clusters. The scale bar indicates 200pum.
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Abstract We report on the trapping, cooling, and imaging of single Ytterbium atoms in optical tweezer
arrays. Utilizing Spatial Light Modulator, we successfully generate > 100 sites of optical tweezer arrays
with various geometry. We demonstrate single-atom imaging with a fidelity of > 0.995 and a survival
probability of > 0.90.
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Fig.1 (a) Averaged fluorescence images of single '7*Yb atoms in various geometric arrays. (b) A histogram of
fluorescence photons for a 10x10 square array. The right (left) peak represents single-atom fluorescence (background
signal).
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Abstract We study mesoscopic pattern formation of weakly charged polyelectrolytes in binary mixture
solvents by means of field theoretic polymer simulations. Competition between long-ranged electrostatic
repulsion and short-range molecular attraction leads to a variety of mesoscopic patterns. We discuss the
dependences of composition, interaction parameters and ionic strength on the pattern.

© 2023 Department of Physics, Kyoto University

BRI 7 anb~r v TEERRZEM A r— L& RO
B AR T, FRCY T a vy 7 aR ) v —wEAR 1, 2] 0/A
B D&y FIEME R BT EE~OJSHABHFEI TV D
[4], T/ HEEEZTARDICHTVEREES I 2 v—2 3 TR
TFETH DN, &0 BRI » TRt A/ER & 1=
FEEE O BEAER N FIRFICAFET 5 Z LTz, Z2[MrY 70 15 FREEAE A
TERTHD 7 —a NEEBE LR TUIWT 20, Zihud . XA VA
= VTR TREMRE SR OB Z IR DX @ D4 TE
FUIal—YaryTIEEE I A MRRETEL[5], U Eo#ER
MOBARMETIL, maFHEZREE IO > TRl 3 5 Field
theoretic polymer simulation[6]% T, IRE VAR O & 5y 1B fitE
RPOLDAS A — N B — 2 T H LT, @5y B EHDOET L
VFoEE Gauss SHE LT, - 4 1-FH A/FE A Flory Huggins Bl
HAWTRLR 35,

BAWIT OB S I ERENERT DA R — LD/ —
AN D RO, FHEAEHNRT A =5 — IEEOFEIZ O
T, HEKR 7R EZHW T 21T 72, Fig.l 1%, IREHEEH T
B TEME & LD mWBIFITEZ R Ofa L (o W) oEIE %2 21k
SHGAEDORD TEMREEEDONTHDL, ZDO L5 T HER A
OB EDLVIZOWTIABRZ RV F—2Z5HE L HOBY
EbLIZETHEMEERADOEFEGITONTEREITY,

References

[1] F. S. Bates and G. H. Fredrickson, Physics Today 1999,52,32-38.

[2] N. A. Lynd, et al., Prog. Polym. Sci. 2008, 33, 875-893.

[3] E. E. Dormidontova, et al.,, Macromol. Theory Simul. 1994, 3,
661-675.

[4] 1. Vukovic, et al., Polymer. 2013, 54, 2591-2605.

[5] G. H. Fredrickson, The Equilibrium Theory of Inhomogeneous
Polymers, Oxford University Press, 2013. Fig.1 Change of the phase pattern

[6] V. Ganesan and G. H. Fredrickson, Europhys. Lett., 2001, 55, against the composition of the

814-820. o-solvent




FERMRICIERCR N R A FIKE
MBI PR

Abstract For a stochastic reaction-diffusion system, we conjecture that the phase coexistence condition
for the deterministic limit of the stationary state is different from that for the stationary solution of the
equation in the deterministic limit. We numerically confirm this conjecture by analyzing a coupled
Schlégl model.
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Fig. 1. Stationary concentration for a
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Fig. 2. Phase coexistence condition for a
bistable reaction-diffusion system.
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Abstract We study gas-liquid phase coexistence systems by employing molecular dynamics simulations.
In the first part, we quantitatively confirm that impurities modify the phase diagram following the
thermodynamic consideration. In the second part, we observe emergence of a dynamical state under shear,
which provides a problem in the hydrodynamic description.
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Fig. 1. Time evolution of particles in a gas-liquid phase coexistence system under shear.

The system exhibits a dynamical state.
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Abstract Toward the fundamental law on the time required for material synthesis, we study the assembly
process of one-dimensional structures. For each of three different setups, we derive a fundamental limit
on the number of operations required for the assembly process.
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AELH LTI, | WTHEER OIS TEEE 3 SDORRIRETEZ., TNTNORICBIT DA
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A7 AZEEERAANCHE > REwmR L — MR TET bt 5, SMBICITREEN VD Z L &
FE L, BEEROEEIFHFHOICEHBICHETSZENTES, 20L&, HEKDREEZ DL HIC
BIELTH, —EEODTEERT DOICET HRERICITZEN LY BT 2 ENTERVRANT
Y52 L %w5RT (3],
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AT CHAN TR, O EMAADbE TREML 2RI 5 2 L a2ET, Ik ,%H%cj
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DD, ZORERIE, WFIKIZ iof%4%&ﬁﬁ4fﬂf%é%ﬁ&f%ﬁwhﬁ@ ARV LS eolbl
TW5,

B A BITOBEIEI R E TH D, 3 BT TR/ O T CHLANL TEAT 9 BT IV OMIT 21T
W, ZORICHEBNGFIET D 2 L ZFEICGEAT 5, BBAOLEM EAHZNZENICB N TR T
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Abstract To clarify the mechanism of generating the lift force by sculling in human swimming, we
numerically study sculling motions with an immersed boundary method. Specifically, we examine
effects of reattachment of a previously generated vortex onto the hand (so-called wake capture). We
observe the pressure decrement where the wake capture occurs, resulting in the lift increase.
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BeA BAKEKBAHTHWONZ A=V 7 WO KHFEERH 5, THIIFDUVS%E 8 DT L 5ICH
WT T, BHEEZIEETH S, BIKTIE. RA—V TN I a— KI8T 3 TVEEICBEERND 5 & X
. DKEHEE) SEICHWONTERL, 7R F A X RS IV 7BV TE,. BRZESBEay ta—LL,
BNEED, HEEX B 2EETH D, BRERAIRZEMTD 3 [1, 2],

IKEEFEEROFERE LT, AA—V ¥ 7 OIFE R IS HEERRE D — D12 wake capture SRR E LTV 3 [3],
T FrE»HBET K512  BRICHIBEL 223853, Bl TR Z 2 FRIRGEOT 28 2 X o TFRENcHLA
L. FEMHEERZTS e THENZR/2 L WOIMMBTH S, b b L wake capture FIRIZFEHDIII T &
THOLNZDHDT A, ZH =V ¥ IEVRIMEBU 72T E RSB & - THEE N 218 T 3 & iR
STV 3,

AFETIE. R D=V ¥ ZEER L 2 BUHEHE 2 D AARRIEE W TTV., JEEFE RIS 3R %
TERMINCFHE U 7zo FFIC. wake capture 2VE U 2 0B h 2R L. Z DFEOTRN DM IRIAD 5321 2 S10D
ZIZOWTEHR Lz, BRICIE, 2 Tz oM #EES), 3 XooZ2MMN T oM MLEES. 8 OFi#l
EET, M MERDOEES I 2L —> a v EITo T,

3XITLTD 8 DFWLEEETIX, MAOBMICHKE SN BB ICHUEET 2RTEBIT 2 e TE 2
(Fig.1)e T ZTIE. Mk iafEDEZ % wake capture L MR Z ¥ 123 %, wake capture 234 U 2 RO EHE
NZAL (Fig2) # A2 . 88 L EHEEZEIE E T2 8HEDES (poe, por~ t ~ 1.5) 25, EZENRE TV
W (t ~ 0.5) DFENTHARTIR T LT W, RIRHCYIEKIC) D2 BlaE o)) (#57) oMb AT Twi, Zh
FiEE e WARSHEER L, R LEOENME RN LD EZ SN S, Lihio T, wake capture F1R
WD, HBHOEMPECeEZ NS, IHIT, EERDR A=V v ZE8FICBIT 2 EHlESEEZ 7 — LT
T, BUEETE b SR Hg L 7,
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Fig.1 Iso-surfaces of the squared
vorticity at the wake capture event

Fig.2 The pressure measurement positions (right) and time se-
ries of surface pressure (left). The wake capture occurs at
t ~ 1.5. The arrow indicates the direction of travel.
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Abstract Here we report the results of STM/STS measurements on monolayer thin films of Kitaev
material candidate « -RuCls. Long-wavelength oscillations around Ru defects are clearly observed, but
no dispersion relationship was found for long-wavelength oscillations. These results demonstrate
long-wavelength oscillations are unprecedented in any insulating materials.
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OB AEUVIRRIRENERTS[1], £/-. ZORTIE MR P L EFHE~OICHARHGE S S
<3 TR =F U NEL D, ORI RFZTT AL RIEOEHDED 1 L LTER
W TH 5 a—RuCl;(Fig. la) DRFZENERIITONTE Y, BRICHEEEOERARE SN TS, filz
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TIN~ITF Ty VFHE NIRRT =V NFET D LR T5 EEx6N5[2], — T,
FRBR U HNVETHESNERAISE 701203, =4 2 EERET 5 Z ERMERAIRTH
be TDOX DRI, M TIETH 2 EBR N o R VBEMEE (ST 12XV, &RER EICHE S
HIRFEBEICBW MY a2 X7 2 A[EEITH ZEICX 0, o =F 2 EERHARETH D
ZENEERIICHER S TWws [3],

For Zdefa =4 OEEREEHNE LT, SV A L—P—HEREEIC L > TER LR B o
—RuCls A2 EZ2mmE L, SIMPIEEIT 72, £ OfEHR, Fig. 1b ® X 572 SIME A5 5417z, £ LTSI
BB T DI SIT o RuCl; O EEHICH D Cl JRFICBBIEZMIGET 5D, 20X 1, Fexlda-RuCl; D
TERLES KOV STMIEIC Ak L=, & HIC/ERL L 72 o —RuCl; @

W TN B RMEOMETE L, & KME 0 I REm o @
WRRLEND Z D37z (Fig 1c), ZORMaIZL SR T Rl

HONBHRIMEND Ru 94 FOXMTHS TEMEAAH, |, JopClatom
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Abstract We examine decreasing of the resistance due to the vortex glass transition in a clean type
II superconductor based on the microscopic analysis for the Ginzburg-Landau model. The vertex
correction reflecting the effects of the vortex lattice freezing to the random potential is evaluated
using the parquet diagram resummation technique.
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AR A~T2 309 ek DR BRHERR T & FF 72 72 WEREFE 2 B3 57 D — 213 7 7 A LW S BRF D
HMANTHD[1], W77 AIAE 7T ADT F 1 —7T, Bdward-Anderson (EA) /N7 A —% &HHWNEED
RN DT T AEZ B TREANT b D, FEBREBEND KO, M7 7 AR LR TE D7
TAPLELLHEMBRUSEEICEE T 5, GV E 7 Ginzburg-Landau (GL) BREGOHIPH T, 7
T ZADBZRITH IO T T TE 2, 2D & &, SLAVIRZEBREHE L2k D1z, TEARBERAIEL
SFHET 2 0EN DL, TOD, FBEWRAGEDNLEE LV, ZOOEDNIN NI EAT 7T KON
(Parquet diagram resummation) T 5, Z D HIETRIICEERHE T O L3, 5B MEEEERICE
(T 5 EEY 72 ZIROTIMIR AR 72 O BAERIZ R T D [2].

AL, FELIFHE I TW 2R nAER L S ERGLESRBIC R]DFE FiEEISH LT, =
WL & ZIRILTOWM T 7 A b XL LD ELRULEEOFM 2 AT, FONTERIL. EANNT A—2 D
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G ZXI(b)DFERN S B CH S K 91T, miR O BETUTE - AfE OB CF 7 Z - TH
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Fig. 1. Magnetic field h dependence of the resistivity R/R) at each temperature for a given disorder strength. (a)

and (b) show corresponding curves of 2D and 3D systems, respectively. Temperatures decrease from left to right.
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Abstract We measured nonreciprocal electrical transport on tricolor superlattices
YbColns(3)/CeColns(8)/YbRhIns(3), which are non-centrosymmetric superconductors with large Rashba
spin-orbit coupling. Nonreciprocal component in resistance R», exhibits a distinct anomaly in high
magnetic field and at low temperatures, indicating the emergence of helical superconductivity.
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Fig.1: H-T Phase diagram of the difference of nonreciprocal
transport ARz, and superconducting transition line.
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Abstract We attach a one-dimensional non-Hermitian Hamiltonian with a point-gap topological number
to the boundary of one side of a cylindrical 2D Chern insulator. We show that the chiral edge modes can
be added and removed extrinsically. Hamiltonian then has a point-gap topological number, which is
extrinsic higher-order corner skin modes.
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Abstract Using Green's functions, we introduce a generalized quantum metric (GQM) on the Brillouin
zone for correlated electron systems. We prove that the GQM is equivalent to the existing definition in
free systems and positive semi-definite. We demonstrate that the GQM can detect topological phase
transitions in the correlated Qi-Wu-Zhang model.
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Abstract The unique nonreciprocal responses of superconductors, which stem from the Cooper pairs’
guantum condensation, have been attracting attention. In this paper, we study the mechanism and
condition for second-order optical responses of time-reversal symmetric superconductors. The
coexistence of intraband and interband pairing is necessary for the second-order superconducting optical
responses.
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REIFRE N FOEARBERZFET L2 HDOTHY . ZOMPITENVE 152X 2 Kot 1R & DOk 72
28 [ BCRERERRPE DS 72 W AR EARIT R L TIRK RV S EF 2 B v s [4],
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Abstract We numerically study a kinematic dynamo problem of the ideal magnetohydrodynamics
using the Cauchy integral. This formulation leads to optimizations of the initial magnetic field that
maximizes its growth rate. We solve the optimization problems for the Arnol’d-Beltrami-Childress
flow and identify the structure behind the largest growth rate.
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KA FEEL X, BEERASEERNITZEC T, B2 HEES T 28R EHAT 2D TH 5,
BRE LTRERRESCEEDOERHESOFELZHIT 2 DICHV s, BSTE LY (MHD) 5fERIcEoS <
HEBITHhbNTE 2 [1],

WHEOX A FETIERYS L EESZ AR e LT, i 5B~ OIEM & Lorentz 1112 X 2152
LIMNADIEH DM 2 E 8T 5, 5T, KL THS EEFAN XA FETRINZHTEGEDOHDE L, i
DO NDIERH DA ZEZ 5, Z 5 L3S0 MAR23E DY Arnol’d-Beltrami-Childress(ABC) i T »

b, T4 Euler ifERDEHMD 1 O TH %, FHS. B Reynolds # Ry — co TOWHAEB 2512 F
5 Z i3, EHENX A FEOHMNAEEMEDO—OTH S [2,3].

AREFFETIE. Rm = o0 TH ZHAH MHD 124 L T, ABC ifi% 4 > EDWKRERE b 2 o + ik
KT 20HIEHZEE D X5 RD D22 WS ME T, 2 EEORELETT - 72,

(i)Lagrange itiA 1~ DEMEE T H % Cauchy #7J& WTREZEZHFE L. Y L /A4 ZVEAF 2T L,
JR P B 722 f S5 FEE D S R & A8 - i CIRRAL 3 2 WIS & B IS R U 720 R & L 7= 005 12 03
ABC FRODVEA R % HiC b OB EHEIE H & 17z (Fig.1).

(ii) ZHETETH 2R ANF — 2 RACT 2 0IIBH E MRS 2720, () OREEOBRZHAT, Z
DE. WRLE N7 RIS S REKURE DS i K DIIER % & DIAR O EICRIES %,

BHOFEHEROEE, S, BRI L -3 2 ITHHIT 2 EZ SN D, 2D ¢ MK T 2L
¥ REOIRETH D . B () Ty = 0.4, R8I (i) T3y = 14 TH -7 (Fig2).

1000 ¢ \
[ optimization (i) ——
[ optimization (i) —<— X
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Fig.1 Iso-surfaces of the squared magnetic field ob-

tained in the pointwise optimization . . .
P P Fig.2 Time evolution of the magnetic energy
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Abstract To investigate the intertwined relation between charge density wave (CDW), nematicity, and
time-reversal symmetry breaking in kagomé metal CsV3Shs, we performed magnetic torque measurements. We
found nematic transition occurs and time-reversal symmetry is broken below T°=130 K above CDW transition
temperature Tcpw, suggesting the emergent odd-parity nematic phase below T*.
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T7ITARNL—= R MEFTDO—DTHDLHIAKTIE, BT AL UVREROBREICNA, MARe Yk
HIZREIREE W I BBRIES 2R RBIRZ LB AL L THRVELEED TEXT, 2O X HRHPT
T, VRN I T A EIERT D T A48 AVsSbs (A = K, Cs, Rb) 233 LS4, & DFFR 7
B REDIETFITIHEE SHL TV D, AVsShs ITHEME LR (CDW) FOBEE AR 2 L2hnx., Bl
KPR DA AL SCWE ] SRR R DAL 7o B DAFTEDS S STV 5 [1,2), 23S ORIFRME DAL Teow
T TAELDZ EREARERTRENTE N, ERFIEICL > TEHRBIRE TR | BRI FRED
ik & CDW & OEFHMEIZ DWW TITIER SN TV D H ODWE MR STV 720, BRERIOAFFE T,
R IBILER DX v v TIRETHA/IN TODI O LB L, v—Th L MEFIZ L » T
iz o6 A SO ] S ok A 2 il 5 RTREME AS /R & T B [3], AVaShs D57k 72 IR AEIZBY L CafERY
PR E G D - 0ITIE, BT EE W CRHEERII 2 IRE % EMICIRET 20BN H 5,

Z ZCARMSETIR, m N O [BIEEHFRE ORI & BEE THIE T 2 MV ORBERIELZ, 134
¥ 742 J8 CsVaSbs (ZxF L CTIT o 72, BER MV 7 I3B bR D B L BB T 2 BV & Th o, &
TR DEHEERIFNED AL, B OAEEZH DDA TH H[4], AFETITE S VTN D
YFUNR—FEHWDZ EIZX D, A7 SQUID BLRE & H TR TS o i R TR T A E
TX 3%, mNEEERE CHIEERIToT- & 2 A, M7 O 2 FXFERS 2 T=130 K 2 SIARIRICHEID > T
R L. Teow THIHI &5 Z & 28 L7 (Fig. 1), T"CO 2 [EFRE ST OB R IE, [BHRFFME DS s D
Co RIFMEND CoRIFEICE BT, B A~

T4y VHOMRERL TS, £/, [ 7 WH=7T  emE,

HER TG Ml S8 CHIE 217 - 7R3 b e s o *& Sample#2 | 4
TUTF CHBRESFEORNEES % e o <

WEREABM L, ZOEEE Teow THIHI S E ,....,,./" T R 3%
B ERHLNCA ST, B EORENS, 2 | 3,
[FHR BRI & IR SCHE R FRME LT Teow & 0 & 23 ¢« Ve -2 ZN
O THLHMA TN Z N erd b, Sal e T 2
EoTeow <T<T TR, FXT 427 4% 1L .l -
EOMIGRIRERFES LR~ T 1 v 7 o ‘s
BEENREE RSN LG, REE O e e Aoy O

G s g o] e . . 0 20 40 60 80 100 1é0 140
BRI T 4 THDHZ ENRBI, (1 T (K)

KOBMRTFFE IR F v I 7
IXT A I THDEEZOND,

Fig. 1: Temperature dependence of the two-fold sinusoidal
component of the maanetic toraue.
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Abstract We invented dynamics and frequency response of microbial motion under shear flow. Ciliates
exhibiting orientation and rheotaxis were measured in a microfluidic device and analyzed their responses
in frequency regime. We construct a simple model to explain the characteristic responses of . pyriformis
and P. caudatum under the flow.
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KA Z R STAEITIR L A 0V XSG T CRhRMICHEE T 2 4 1Tk 2 R FiEERAH L TE T
o ThZERATROV T AUBNETHMER LW MAEYIL, MIBOE VISR EXTBEELZZNE
MUEDEICRT S/ D Z L I2 X - Tk T 5, #E U RCREM T ICHERET 2 Z E RN BTV,
RFE 72248 h DFEPK L Squirmer &7 /L C Neutral Swimmer (/08 S 0D Z &G, BERHT CIXIRIA S
LR EAERIC XV BEDNBBEN DX 1T ML D BHET X RN EFE STV L], ITEDSE
IR BT T BEIT 2L S5 2 L THIME D A7 AL, WHENAIREE 725 2 L AF A S 1[2].
FZRERHE CHAVICEO A TR SR GEFRME) 2D MI ART U RZE - TEELLTWD Z &M
HIB L7723, L L. 20D OBFEIEERTRALTOERMETH Y . I & Z2RIC b IE—R RN
DM 72 BRI CORD BN ETAT 2I1IX A T 7 AOBEMBN A+ Th o T2,

Z 2T, ARWFFEIE, FEREIRIC I & LRI sin W TEMLT DIRNEEIF L, i OB Iz S
FHRDOIGNEDK A FI 7 A&F LTc, 7 87 v A F (T pyriformis) \Zsin VIR L7z & 2 A, F
AT L OFmNBBHEVBMENEDLDLFA I LT THERL, FIZIIUCH S 5 X ) I2iRm T 5 2 & 23
a7 (Fig. 1), OB % STl HIRE OFE DN & & R E 9 5 BIG AT HIN 2 BH%E L. BE I 0 i 4 )
ETDHI LT, 207 — 1 =W GRS E 25T (Fig. 2) . EARFEEBOCE & = EREBUE
28 D IR E D BN S T S A FEFNTT VSN L S v, LB ERE O EEZTo 72, F7-.
sin I OFNDO K& OB KKE & gD IE & O CEFRMEZ R MEO@EEICE, >0, REE Ly
DITERDOEICHKT I ATV U ANFETDHZ EANHALE (Figd), /2. BIROBRLRIMEHR
TH5HY U U LU(P caudatum) & DFEFR & PHET, AR LA /)L ZHCT O BIRERS PR DOH A WS Z O P
TV E AW B E & e L7,

Fundamental frequency
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Fig. 1 : Rotation of 7. pyriformis.  Fig. 2 : Relaxation spectra Fig. 3 : Rheotaxis number of cell
of T, pyriformis. under sinusoidal flow.
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Abstract UTe; is a promising candidate for spin-triplet superconductors. However, the superconducting
gap symmetry and the corresponding order parameter remain elusive. Here we perform thermal
conductivity measurements using ultra-clean UTe; single crystals. The present results suggest that UTe; is
a fully gapped spin-triplet superconductor with helical Majorana surface states.
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XHVEE@%ﬁEWuVS?%7Iwiﬁy%ﬁ%¢é%ﬁm?ﬁwﬁ@§@£ﬁ¢%@%%ﬁ
FHADISARENLRERIFEEZED TND, TOHLRGEMWEN, 2018 IR A SN -EWET
FBIRER UTe, Th D, UTer ITBERFRFZ RSN E DD, %ﬁé@ﬁ%u+%&$ﬁﬁg%f%5
URhGe X° UCoGe 7¢ & & OFERINED D IREMERE D X2 X 2 B5E O lREMESFER ST & 72 [1], B,
Vx> b7y MERER Y VIBREZ K& XD LIRS oA ey ZEIERELY R 5
FERENBH SN TV D, & 5T, R R FE O N & T EBE RN E S S 2 L [2,3] 005,
A TIVBIREDORIREM MR SN TR Y . =%V F v 7 RBRERE AT DO BE L 72> T
W5,

HBAGE R BSOS EIRRED h AR v U H LB OFICS W TBEE X v v TS FENEE T
HDHN, TOREITIINVETZE S TR, RA v b — ROFEEZRTEREREN O OGS h

TWAHLDOD, Z0 ) — RAEITREIC L - THEAX TH Y i ﬂmfw&w@#ﬁhfﬁé iR
[4] 21X o, @ﬁ@%%#%#%Bwﬁﬁﬁéﬁoﬁm%% REMEN IR ST X 728, FENE
SABRE TIIAM R K D ERRENTD, £ iof%?/7ﬁk®&mﬁ%f6nfw
T-AREMEN B 5, FEFE, UTez kw( FTRUBHMEEIZ L o T, BREIRRE O IR LA 2 B o A 1
DBEIFNZZEL L TWD [5] 728, UTe, DBIREF v v IHEE L RET 5 LT, WM 23 ied THE T

5%, 0.20 —_—
. BRRRIREIHAY 200 28 % . BT IRE) AN & L7

¥ C R DRSS TERLE HUIB] . UTep O ARG 22 MEEE 25 £1%

BN B RSN TS, Fx koo ks emiiEor ~ 015 URuSK

SEFN LY T a—T Th DBMBERAELFTH) 2 LT, Z

BARER v v TSR T, TOME, Bhr alirm. < 0410

R a WSRO ¢ WOTINC N IR R I HERES S

CCFAREIRAED 1/100 LA T EIER IS W Enbrole X

0.05 UTe, (Q//HI/a)

Hi//c

(Fig. 1), ZofEFIZatih)im e ZOEMIC 7 — RBFIEL
TWRWZ EEZRLTERY,, 2V E Tilim S TE 72 Bau
MEZHERT D/ R TH D, T4 b7 FOfRFREADED 0.00
EINF XY v TDAKIETHD LWV I FEmIcEL, 2 0.00 0.05 0.10 0.15 0.20
BB~ Y 7 230 BRI YT 5 X 5 72 2 & TRl o HiIHcz
RVVBEEIREE T B, 7 =L N 3RS . 3K Fig. 1. Field dependence of residual thermal
TEE M E ORI Bh MR MR R U LRk conductivity.

L0, HBYBEICHNTAY DR ST FRERENBNS [7] 2 LSRR SN,

H/l
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Abstract We have established fabrication method of a and B-RuCls thin films by pulsed laser deposition.
Based on this fabrication method, we succeeded in fabricating a-RuCl; monolayer on HOPG substrate

and B-RuClz nanowires on graphene substrate.
© 2023 Department of Physics, Kyoto University

2006 4E. A. Kitaev 1T 2 IR TT/N= 7 D&+ L OB A BV R (Kitaev ©F /1) 2% L7-, [1]Kitaev
ETNVORERFFRIIHE R TCHL L TH D, SOICEEREBIIES A RIEOMHEZ/RL, Jib
RRRE CITFE A= = A4 L IR D BBk 3 BN D 2 L VRSN TV D, FERi= =4 F bR
0 YA NEFHEA~OIEAN YR &, Kitaev TT L& FEBE T SWEOERRZ ST TN S,

JERNT =7 MMEEY 0-RUCI3 1E 2 IRTe/N= 0 MMEEE RS NERORE LS T TV A & e
AAEANZ Lo TCler= U2 ZFF> Mott #afxik CTH Y | Kitaev A B ARIKOHF 172 BE & L CHIL
TW5b, Fex OWFZE 7 V—7"TliL a-RuCls DEF A B U IREIREEBIZB W CIER AT = 4 D IFE &R E
I 5 N HE N - AR — VN B A B LT, [2,3]

I =4 WS HEBICB W CEBEARRE L 72 5 O1%, FErlfir =4 2 ZEHENICR T
LHZETHD, INEEATLFEL LT EAM b VEAMEE(STM) b > 215 TS 4%
ENTWA, (4] b o VERZRERE L 4% STM/STS HlE TIEEEI R @I T o 5 BN H 5N,
i B 72 R BB ERL DS B IFE E e o 1oy FD L S ey, Fox O V—TF Tl v A L—H
—HEREIEIZ K D TV I FHAMROR LV F — & @RV iR 7 7 7 A4 F(HOPG)HEAMK iC a-RuCls & %0
S BLMER T 5 B-RUCls D IFIERL VL A fer L 7=,

AR T, BESL LT AERSA 2 b Sl L TR aER L, STM IEZ1T 72, a-RuClsiZisi
TIE 50 x 50 nm2 LA EOFIPHIZ D72 Y HOPG & O EEZED 0.7 ~0.8nm |F E D1 L~ T 72 K
DR R 3R S AU(Fig.1 (@)(b), RiEO/N=T MMEEEBIZET 5 2 &N TE72(Fig.1 ©),

— 05 Fex DYATHIZE THOPG JEt_E D B-RUCl T/ U A ¥ — DR Z R 72 53 ARBFSE Tl 6H-SiC
EWEICRE Lo XXy V777 20 FICHRET 5 2 &2l L=(Fig.2), 77 7 = 3R
ST SICRMICHEET DI EDRHMOBILTWDN, 7/ UAv—ZZodhm ETHIEHNIEE L TW
HT EEMR LT,

Fig.1 STM topographic images of a-RuClz monolayer
film. (a,c) 500 x 500 nm?, 3 x 3 nm?. (b)Line profile
on the green line.

Fig.2 3D STM topographic image of B-RuCls
nanowires on the 6H-SiC/graphene substrate.
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Abstract We study two-dimensional hydraulic jumps using the incompressible moving-particle semi-
implicit (MPS) method. We have numerically obtained hydraulic jumps whose toe position becomes
statistically stationary. These results are consistent with laboratory experiments. We have then con-
structed the Eulerian velocity fields from the MPS data. Using these detailed velocity profiles, we have
analyzed internal structures of the flow.

© 2023 Department of Physics, Kyoto University

Bk7K (hydraulic jump) 1, EIROEHETEROWIRALD & N iR OKHE THE RO D SIS ER I
RTHY, MIRKETHETZLZ2ZL Do THILOMEINTVS [1,2,3,4]. LIROKEE d,
ke v, e 328, BUKOEMNR 2 #OIZFA Froude B Fry = Vi /Vgdy ISk o THHTES 2k
DHIGNTWS [3]. LAL, ZLORI X=X eFOEMBIFEFEHRTDH 2720, BRETDH IR
HEEMAE LN TWD 2 IXWA W [5].

AWFFETIE, BREEOIEDFRFEEIINCE T2 £ 5 RBUKOBIES T 2L —> a Y &{TRo72. 2D
X O BHOKIIBEIFOENERD 7 — X1 EBD Y, BUETEOBREFER LB T2 2223 TE 5. 2
RLRR SR ORI R DRI, K TFED—HTdH % IELEHM Moving Particle Semi-implicit (MPS)
El6] AW, BERSEMAr LT, BHERE, KERER, FRCOBEENE, HELZEE LKA, H
M2V, BREGEASEIIMNCH I3 2 X 5 ISR L R AREZFH L. BEEOS I 2L
FH32ZrT, HEODOWA Froude BUTOWTHRIEBKK A EIH T2 Z BN TE .

ﬁ@ﬁﬁ@ﬁ%@#%%llkr? M ClE, AR FD 5 25 > ¥ a7 D & & T
TOREZRDA A T —NREEGPCWMEIGICEN L. D 2 BEOEES 2 i E7 BiAA (LIC) T
2y b LAEROAIZX 212, #EGORMEFEEO LIC 7ay MilZK 3I12RT. 2D X 512 MPS %
ZHOWT, HEIHEWETE 2 2 b TEOVKDORTE 2 & ORI A NERRAUEE 2S5 B T & 5.

IS D EMREBIFOEBERSCH MWLM LIk T 2 &, B FROKEL R ¥ DR 2 5
WOSERINIC—H L. 2512, RAKEDOLEHECHE 70 7 7> A VRN THUMAIZHL 2T 5 2
LERAAZDT, ZORBRICOVWTHREETHET 3.
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Fig.1 Instantaneous pressure of the virtual particles

Stream Line (¢ = 32.0000005)

Fig.2 Instantaneous stream lines Fig.3 Time-averaged stream lines
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Abstract: We generated spatially non-uniform stripe-like flank elastic modulus distributions and studied
the electric field response characteristics. It was found that at wavelengths below 10 um of the non-uniform
elasticity distribution, the response characteristics of the high and low elastic modulus regions were affected
by each other, and the dynamics changed. © 2023 Department of Physics, Kyoto University

[F] T4 A7 VLA ICHCBR TV AR /WL, BRFEOT L
b 7X$ﬁ$§ WL EFE L, BEENEE &R RTR S D 7 Z
VU BRICIRE T D, IREICT LA EIRE LT RITHEIE L2
425 &, TLEWD trans—cis YeRMALIZ X 0 BBEREEL OB
BRFEMETN LY 7 v 7 IR T 95, ABFETIX, 7 VIR
F SRR D& — R A R U ZERIARY— 72 1 ot Rtk
D7 T S ARN L, eV OEGISEREIC G 2 5%
K& ZoOREMRBKAEZDIE LT,

[3EE - 0B W&EL> T 7CB (27 V' 438 Disperse red 1 Z{RA L
Twisted Nematic (TN) & Uiz A LT, fIGEAESEE CEREIINIGSA %
B LT, OB, BB ANY — U RREHEE Z VT, BREHIR <X
— > OIRREIE 68. lum 75 1. 36um TEfbSH, ko &2 —
LA [FRF I ST IR 9 5, e Lﬁﬁ@#%bﬁbijﬁ:%%pﬁﬂ?k#
FEGHREIR I Z 381 D 3BTRS O ESHK M & | B on—of f BRIZHS IS
% B R R 2510 0 BT RS TR R Ik A7tk % | %ﬂ%ﬂ%% TE Ik & FERR
SRR CREAT LT,

[ R] £7°. LEWEEV DR ﬁ%%f%%mgzzfﬁ
JibiEE YRR BRI L 33 1 B VES I IR BRI fEI I Z 35 1 2 VErans |2 b~ TR
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IRV EITEENE O, B LT DifEHE bR 2 52 < L“CI/\< L
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T %, WIT, By off R DFEFIRF R Topp (DWW TRERIFRIK AN Z | [
BRI %ﬂ%ﬁ’bﬁgﬁfﬁﬁfﬁ&#BBQT@EWTﬁﬁﬁbﬁ(Flg 3), HRSTfEIEIC
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05 ARE) PSR OB RN 10 p m FBREELL T Tk, RUNfEE & JER
HHEIE DO ISEREN VB L THA T 7 AT 5, 72
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Abstract Toward the deeper understanding of quantum few-body systems, especially the three-body
force, we studied three-body forces for 174Yb atoms in an optical lattice and find a good agreement
between theory and experiments. In addition, we found some 67Er-6Li Feshbach resonances which are
expected to reveal novel Efimov states.
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PEIE, RIT, RFEMBICBOWTEREZED TWD, FIZIEEF 1oL+ 2 o0 b5 ZHEHAH
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Abstract We study photo-induced nematic-isotropic phase transition of azo-doped lyotropic liquid
crystal. The objective is to understand the dynamics of photo-induced phase transitions through
dynamic light scattering relaxation time measurements.© 2023 Department of Physics, Kyoto University
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Abstract We observed that, under a particular excitation strength of mid-infrared laser pulse, the high-
order harmonic (HH) generation from GaAs can be enhanced by tuning the ellipticity of excitation pulses.
This enhancement is accompanied by the nonlinear optical activity, i.e., HH yields and polarizations
depend on the helicity of excitation pulses.

© 2023 Department of Physics, Kyoto University
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Abstract We have constructed two-color 4f-systems for a supercontinuum light source to
perform sum-frequency generation (SFG) spectroscopy. Using the output beam of an
arbitrarily controlled center wavelength and bandwidth, we observe SFG signal resonant to

the 1S level of the yellow-exciton series in Cu20, and discuss how the signal is generated.
© 2023 Department of Physics, Kyoto University
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Abstract: Cross-linked liquid crystalline polymers swollen with liquid crystal molecules are called liquid
crystal gels. Creep measurements show that elastic modulus reduction occurs, and time variation of strain
rate and polarized transmitted light shows that the reorientation of liquid crystal polydomain exhibits
slower dynamics than the gel network. © 2023 Department of Physics, Kyoto University
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Abstract. We have studied the coupling effects between polymer elasticity and distortion elasticity of
director in liquid crystal gels under uniaxial stretching strain using polarized light microscopy DIC
measurements, viscoelastic measurement apparatus and dynamic light scattering (DLS). Stripe domain
formation and strain dependent changes in orientation relaxation time were observed.

© 2023 Department of Physics, Kyoto University

al 0%

B

(b) Vertical 25%

U] =7 A ~~— DR R ik L CHEEID
AT D &' XY 7 bR L FHT D IR
PEZ DT ERMBINTWD[L], £ 2T R+
T =7 A b~—z SIS T V7 1 v
LEERL ., —HEMIS ) T TOma A LR
B35 O BPERIRE B 128 B L THIFE L 72, ABFFET
(T FEARIS )T T OAREBRBE I X 5 RO IR g
(DIC)FHHIHS & OB AL (DLS) I & B
BEPERIRE %17 5 72, E

[FUBH] AR AR EED SCB (80.31wt%), WEART
UL — hE/~—A60CB (12.85wt%). ZLI&HI D
RM257 (2.14wt%). 545 T840 FZliktE % 158 5 7= Fig. 1. Director distribution when stretched at vertical

strain (a) 0%, (b) 25% and (c) 54% and at parallel strain
O butyl acrylate (4.71wt%). H:E A Ba447#I> DMPAP () 37% to initial director. LS e with

(DRYZIRD LI T, RATRIE T 4 4 AERAE L (1250m) -
(ZEPA L, 17°CC 2 BFfESRAMER(365nm) 2 TEHA L7,

[#5R] Fig. 112 DIC FHANC & 0 45 & 7= IR A 7 2 seh U C HE B &
ToARATIHE M LT B DX A V7 B o3A DBRIKENEZ R, TRELE
TR, LEOEERE 25%) 8 BT, Bl sy s
BT D RAA MR Sum BBED A N T A4 7 AL VB S, ERE Fig. 2 Strai;lw(‘iﬂ‘épendence 6f
N2 & KA A ARDHEA > = (Fig. 2), 7, FATAEM Tl e STpe domam widh.

B A VI ZOARILEIC—kETH -7, Fig. 3 IZHEM F DLS JHIE CTHELNE —
L[]8 FHRF ) 0D TR AP & 79, FIVINGE 0% C I SCB DRCIHFER o
] & RIFREE 7278, FILINZE O8I RE -~ CRLAE R A+ %, '

[B4] EPHEMERIMC LY ZFAxy RU—Z 3 MBE L, LEWEESR
PLE TR IR BE OB B A MRS 5 Z L bipoTo, £, Faxry
U — 7 LIREEL AR OBPERIRE S K 0 BT DT T o Bla g . .

Fig. 3. Strain dependence of
DHER L., FEFIERISEAD Lz &2 bbb, 2k, —#iE FCTiX  orientation relaxation time.
TNy 8T —7 LIREBLFERF SRR S OMFAET 2 2 L AVRIB S LD,
(2% 3CK]
[1] Warner, M.; Terentjev, E. M. Liquid Crystal Elastomers, Oxford University Press: Oxford, 2003.

degree (*)

nnnnnn

@

stripe width (um)
~ @

axation time / m:

0 5 10 15 20 25 30 35 40 45 S0
strain / %



