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JAIILEERE Td-WTex [ZH T2 FNAFEBELTE

JCPERSEE FAREK

Abstract We investigated the photo-induced phase transition in the Weyl semimetal Td-WTe,. Time-
resolved second harmonic generation (SHG) measurements show that inversion symmetry is restored
independently of the excitation polarization. Inter-orbital relaxation is estimated to be 20-40 fs, and the
excitation polarization dependence of the carrier distribution is lost before the shear displacement is driven.
© 2022 Department of Physics, Kyoto University
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SrRUO, DBIZEIZHITHERT TOEMA 2 BEIxFFRE
In-plane twofold anisotropy of
the superconductivity of Sr,RuO4 under current
ERE T TEE RARE
Quantum materials laboratory Ryo ARAKI

Abstract Toward the clarification of unusual Hcz behavior in SroRuQ4, we performed the resistivity
measurements capable of switching in-plane current directions under precise control of
magnetic-field directions. We succeeded in separating the observed two-fold He; component into
the current-dependent term and the current-independent term. We discuss the origins of three terms.
© 2022 Department of Physics, Kyoto University
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HiRE He -ABIZCEFEHHAAIILEAL DD
ZREEICHT HRNDHIR

KR EE= ARKA

Abstract In MRI measurement, we found that domain walls at the boundary of the chiral domains in
superfluid *He -A are tilted by the superflow in the parallel-plate cell. Calculations show that the domain
wall tilts about 10 © if there is a flow about 0.2 mm/s in the cell.

© 2022 Department of Physics, Kyoto University
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Fig. 1. MRI image of tilted

domain wall [3]

Fig. 2. MRI image of domain

wall with no bias flow



Kitaev BETEA o-RuClL Z AWV =EET/N1 ADOHE
&= - EefE P 9E EE RZETEH

Abstract: Motivated by theoretical proposals for detecting non-Abelian anyons by using atomically thin o« -RuCls
films, we have prepared a-RuCls thin films by the Scotch tape method. We also fabricated field-effect transistor

devices to explore topological superconductivity induced by carrier doping into Kitaev spin liquid.
© 2022 Department of Physics, Kyoto University
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ETHZLICED, BREE NICHFET A=A VA EERITEDLZ NI D THDL. —FH
T, FHATTBMHARICEY V7 =722 L ThRue P VB ENERT A LIRS T
B[S, HEEEZ HWTCERDRET A ARERDRFIEOOELESTHL. ZNH OO T-DITIL,
JEA- LV T DT A VERLN AT EEZR a-RuCl BB OIERIA RO S 5.
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ZORERL HOETHET D,

= = a
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Fig.1 Topography of a-RuCl; thin film Fig.2 (a) A schematic and (b) an optical image of a-RuCl; FET device
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RuCls SEEDHEHE & [RF/NF — gk

TREEVERT R NP

Abstract We have fabricated thin films of RuCls, a candidate material of Kitaev spin liquid, and
succeeded in growing both o and p phases with atomically flat surfaces by pulsed laser deposition. In 8-
RuCls, we discover that stripe patterns of one-dimensional atomic wires of B-RuCls are formed on a
graphite surface.

© 2022 Department of Physics, Kyoto University
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BRBEGEERICETHETFEME
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Abstract While recent studies revealed “quantum geometry”, which is key to understanding the
geometric properties of Bloch electrons, to appear in various physics, it has a central role in only a few
examples. We show “iron-based superconductors™ to be the quantum geometric materials; two
representative properties are characterized by quantum geometry.

H H 72 A ks O FEF13 Bloch B+ TH Y, ROMEIT Energy /5% & Bloch i EIEI%IC X v k&
S5, Energy /WA B EIZBIND O L [RERIZ, 232 KR Tid Bloch #EIBIE L MEL &I
B, ToEEZEM ETOIAPARMEIIWEICBITS bR U85 L COEAMIIIZES TN 5.
raR U NVEBISRO EXZH D Berry BRI FEANIZE AT o VY IVDERTH DM, FDOEHMT
bHETFEEVHEBESREOBEDY IZHEVMONT I dotz. & 2 AN, BitEEE[1,21°%
fii1-[3]72 £ L2 o 7= 2 B B & T RH RN D 2 E B ST S, Bloch HBIBIEL O S a2
BLEYHEBIROMRERD [EFERMAE] & L THZENED LBV S50H 5.

BRI x e EICHN DR T, —oOEEREMIT TR R PIREOYE ([ HE %
BRI LB LW BEDTHD. BIEDE A, ZOENTGHIREHON Lieb #& 1[40 0
2777 = 5,6,77 E L ENR VI EIL, TNHIZETATETRTHD. N LHRE TS L FF
TR WARYEICBWTE &M FNEBIRICEEL 5 2 203 FARARMETH LS. AL TIE
ZOBWZ LT, [HREBIRER] LW —o0fE% 52 5. $REBREERTIEEDOZHEMN AL
HHTIEARARE EEICLY, ETRAIPERSRBRERORERNR 2 DOMETHD [R~T 1 v
I & BR8] |\ CEERERZ R-T.

AR TIE, () 4 BIEESSFREOIN T R~ T v 7 O — W72 FRF A3 T H 5 2010 E X DU AR
T AW ESRBIRER O R~ T v 7 FHOMEAT[S8], (i) EFRENE L Z V72 SrTiOs o HifH FeSe
O v PUHEBIRE O 2R3, b oW EIZITEFHEL B L CTEF&IFREND.
AWFFETIT S T2 fRATIC L 0, BCREBIRERDO R ~T ¢ » ZFTIE, BEFRAZIRDN 4 [B][EERHFRAE O
N&HEST, HAH FeSe 0¥ nikPllinBiiE X & &M RIc kv 10K EY EFT25Z 0315
MmERD.
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Abstract We study how the electron correlation effect changes the nonlinear conductivity in the
noncetrosymmetric Kondo lattice system. As a result, we find that the nonlinear conductivity reverse its
sign due to the heavy electrons’ band shifting to fermi energy while changing interaction in the
ferromagnetic phase.
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Abstract Energy levels of s-series and p-series excitons were determined in monolayer MoSe; by sum
frequency generation spectroscopy and deviated from those numerically calculated by model with
Rytova-Keldysh potential and Berry curvatures. Broader linewidth of 2p exciton was found than s-series
excitons, which implied dephasing processes only realized in 2p exciton.
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Monolayer transition metal dichalcogenides (1L-TMDs) are atomically thin semiconductors and have
attracted much attention as platforms to explore low-dimensional physics. They have direct band gaps at the +K
points and electronic states near the edges have been modeled as gapped graphene [1]. Optical properties around
the band gaps are dominated by excitons, which are Coulomb-bound electron-hole pairs. In conventional
semiconductors, energy levels of excitons are well described by a hydrogen model [2]. Meanwhile, in 1L-TMDs, it
is well known that excitons have non-hydrogenic level structures. Modified dielectric screening in the thin film has
been considered as the main reason and modeled by Rytova-Keldysh potential (RKP) [3]. S-series excitons have
been observed in linear spectroscopy and analyzed by RKP model [4]. Recently, it has been pointed out that there
should be non-negligible contributions from the Berry curvatures near the band edges that will bring about the
deviations from the RKP model for p-series excitons [5,6,7].

In this study, sum frequency generation spectroscopy was performed to confirm the validity of RKP model
in 1L-MoSe». S-series and p-series excitons were observed clearly as shown in Fig. 1. We found that the obtained
exciton levels were deviated from those numerically calculated by the model with RKP [3] and Berry curvature
effects [5]. Similar deviations were also confirmed in 1L-WSe; [7]. We also found that 2p exciton had a broader
linewidth than those of s-series excitons, which implied novel dephasing processes only realized in the 2p exciton
state. We will discuss the origins of the deviations in the energy structure and dephasing processes in more details.
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Fig. 1. Nonlinear emission spectrum of 1L-MoSez at 16 K under excitation of broad near-infrared light
covering from 0.52 to 1.18 eV.
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Abstract We microscopically examined the normal and superconducting properties of the Dirac
line-nodal superconductor CaSh, by nuclear quadrupole resonance (NQR) measurements. We revealed
conventional metallic normal state and s-wave superconductivity of CaSh,. We are also performing NQR
measurements under pressure to investigate unconventional character of the superconductivity in CaSb,.
© 2022 Department of Physics, Kyoto University
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Abstract We investigate the stability of the non-Hermitian skin effect against disorder. We find that the
skin effect persists as long as the energy spectrum under the periodic boundary condition has a winding in
the complex energy plane, and only in the region inside the energy winding. We also characterize the skin
effect in disordered systems by using topological numbers.
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Abstract Motivated by recent experiments in FeSe, we study superconducting vortex states with strong
Pauli paramagnetism and examine fluctuation effects on the FFLO vortex states. Possible FFLO states in
FeSe in H // c and H // ab are discussed based on our study on the vortex lattice melting line.
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Abstract Toward understanding of a replica-symmetry breaking at non-equilibrium steady states, we
study the driven Biroli-Mézard model on a special random lattice, where the model on a regular random
graph exhibits a replica-symmetry breaking at equilibrium. We observe that the particle current obeys the

Vogel-Fulcher law as a function of density.
© 2022 Department of Physics, Kyoto University
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Fig. 1 Density dependence of current.
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Abstract Dynamic coupling effects between translational Brownian motion of colloidal particles and
orientation fluctuation of nematic liquid crystal were studied in the complex system of lyotropic nematic
liquid crystal and colloidal particles in SDS/DTAB/water system. Critical slowing down near N-I
transition is affected by the dynamic coupling effect.
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Abstract Using reduced network scheme, we analyze the chain structure and dynamic property of two-types
of irreversibly aggregated colloid gels, i.e. MD-DLCA and S models. In the former, the distance between
bonding points is constrained. The chains tend to be straight in S model, while they are not in MD-DLCA
model.
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auA R, BEETZ Iy, BEGRRELZSOFORY OMEHIFELTEY, ZoLdry
—HREE A RS D 2 LI CTEHETH D, av A RORIIMEIERSCERE S RITH L TR~ 220k
AT D0, RFEORNRTHL Tama K7V LiL, avaA BRFIMEZRIS05] I EERIC
FoTHEL, At LI-bDTH D, ToOHEIIRy NU—2RTHY, BoBEEJ1FHIC
XRDHZENTED LT DT, BMERRISE 2 RT.

g A RO 2B 5 7201008, T O & ORFRZ BT TSR 5780,
BiEIIxy N —7#ETH D720, EEMICE, HEZOEETHERIN TS, GO 22867
HZETEREIND TNV TITEHE E MG ROHFENBYTH D P, R OREMEICK L TIE, #
EEICOET DT EIIRTEFEL TWHRWVORBRTH 5.

AW TIE, RAWEHE CTHEH LN DINEE ((KFE5%E 10%LL F) =214 RZ LIk L, Reduced
Network[1] DS 28 L CEH O E 2 T 7=, £, TOX I L TEDH#HEEDOME L TER L A T
X7 AZOWTHR7=. Reduced Network &1%, v RU—27 QBN V| & > TRLEIR % f KR
B L7 DTHY, FAREDEREESI-ET- DWWt 5. £, FAMEEEL =D OEE
DN—)L b LT, RiOHERICEE EOBEE R ZRET 5 H O (MD-DLCA model) & % 9 T d
(S model)® 2 FE(Fig. 1) 2\ 5 Z & C, RNAMWEEOFRFHNTIIH 203, LI L D8R E 7 T 24
—DERIZ L DR E I TE D LT LT

EEIZBA L CIL, EIT 3 2O Z X oz, () WTROET IV TH OB E LR R L
TN 5. (1) BICBT D8OMEERL 15 (A7 » 7B, 8o fmicit>. (i)SET AT
VLEH D R IR FERE & F8EO AR ITHE, L » TEITERMISHO TN 5.

AAFI 7 ZZELTY, FIZ 3 2DOZ N ghot-. 1)EENHTITET /IS X &P i
L CHEBENRET S, (D)/NEWT TAF—=NTELEWET,S TT L TIEZ 7 AZ—DEFRITED
FREEDOMENE XS, —FH T MD-DLCA EF /L TIEZFD Loz Lifixv. (i) WIFhosT
NThH, BEOHRMTIIEO N AT v TENBDOT IR BB AL, £ ORMERICEIT
D ATy 7R OREHE BB IR EIIC R T 5

Coloring depends on the number of adjacent particles(N). N=1 is cyan, N=2 is yellow and N=3 is purple.

References
[1] M. Gimperlin and M. Schmiedeberg, J. Chem. Phys. 154, 244903(2021).



EHEEEDAAL- Certified Deletion & AFEES
YpPE R - BTN A

Abstract Certified Deletion security guarantees that a sender can check whether a receiver deletes a
guantum ciphertext correctly or not. In previous results, both sender and receiver need quantum
operations to achieve Certified Deletion security. We show that Certified Deletion security is possible
even if a sender cannot perform quantum operations.
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Broadbent & Islam X Certified Deletion EFEZNDH LWL Lo &SV IT 47
ZRERR L7211, MO H72ICEA L7z Certified Deletion Z&MDEFRE2 — = T+ 5 & &K
FXEFAL CWAZEEDEFR T EZELIHEELENE ) AR TEHMETH D, LV EE
IZE 9 &, CertifiedDeletion ZaMEaFio72 57U I 7 4 71BN T, EFESXEZHALTND
ZEFL, B EXEHEELLEZ EE2EAT 2 EERITT D2 ENTX 5, itAEXNE 725G
I, FEFIEZRIT L CURICE TR S XOEFEDPZEFICRE LI E LTH, ZEHEITECCET
HIERMETDHZENTERY, ZOREMITHERFEE & ZEHED IR EFROE LT Z 2 WSS,
ERTERVWEENETH D, BRERDL, SN HHMOE Yy MNITHLISGE, BEDOHHZ(EH TR
LEBRTH LN TEDLD, ZEEPEELEERITHE LN E D a3 2 HFIENFE LR
W2 Thbd, —H T, 5P EFIREBOSEE, EFEHEAEEEHENOEREOH HZEFEHTH-
THEFRE T XEERT 2 2 ERHRRWZD, B IR O vy RIITH 5355 O Rl feth: 2 [alikE
FTHZEWTED, ZDXHIZ, Certified Deletion Z24MhIE iy BLAY 7 tHHALER O Z CIXFERK T & 720
Sl eME, BErEEHWDZ ETEMRTELHLWWITH D,

TERDFERTIL, Certified Deletion ZZAMEZ i/ T SHEREIL Y o & A LARLE SR B DO AR B
TW5b, U A LAREHEEESIIUCHICZ LW SR TH D, 07D, MoORESHEEEIC Certified
Deletion Z&MZILIRT 5 Z LITHEETH D, £io, ERDOFER TIL Certified Deletion a4 2
T BICIEEEE EZEEOMANETBRIEZITOMNERD D, ICHEB A T-G6,. BEEEZEEFTD
7 3 i A 2 LB O 72 C Certified Deletion ZARMEA R TE DL ENEETH D, TD—F
T, kR L72 X 912 Certified Deletion Z&MITEFMEZ WS Z & THID TEMRTE HLEMETH
L7280, MEHEZEHICHLELRETEEEZEZETHRVRS ZENTEX20ONIIEAHLZMETH S,

AWFZETIE, Certified Deletion Z&MEZE - T AREIRE S OB T IEEZRY (2], AWM
BIZB W TR ERE I H BN BRI DHEITH Z L TClertifiedDeletio BRMEERTHZ LN T
& 3, KRWIFEOHERJTIETIE noisy trapdoor claw—free (NTCF) B8%%[3] & injective trapdoor BE%%[4]
& IND-CPA 224 -3 7= 9 /A BREEERT 5 & iV 5, NTCF B84k & injective trapdoor BA%kiZd 5 MHs 5221
VEE % Ff o 72 B80T Learning with errors FEN EFZHENFHE THEIT 2\ & W 9 FHEEAE (LWVE
BE) PR TE D Z ENMBINTWND, 2 ITIARMIE COMR T IED LML RT 7292, NICF B
¥ & injective trapdoor BE#ITHT L CRE Y 37D, cut—and-choose adaptive hardcore property & VY9
LW 2R EE 28 A L, Z OME A NTCF B$ D adaptive hardcore bit property & injective
invariance (ZIFHE TE D Z & &Y, AMFIETH 7-IZE AT S cut-and-choose adaptive hardcore
property IZFNEAETHA T, HHBEEDOAF W= Certified Deletion fif & ABRGERE B LIAMZ ©AE~
B ST e R a L OREEA~OICHAPHIF SIS,
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Abstract We have performed 85Cu—nuclear quadrupole resonance measurements on a magnetic
frustrated compound YbCuS,, in which Yb atoms form zigzag chains. We revealed the antiferromagnetic
ordering at To = 0.95 K and the presence of novel gapless spin excitation below 0.5 K in YbCuS..
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N5 & Dotz MHEEY TR, MR B BUEHR LM SR, [R5 EF & OUTBR
IR EOLEBABEAEC LY | EROEBRBLEMITITR b N> Iofar R IfF T & %,

TxI7 I A P —va CERNET D8 DEILEM O IEEIRE Z AT LT T 57201, <D
OGBS LTSI (NMR) /EZIUEMRILIE (NQR) HIE 2 {KiE £ T1T - 72,

WFFE AT > 721> DOMEYDCUSHE, Fig.ld Xk 5 1Z & EFE T
HOYDWNY I IEETER L TCEBV[]. 77 AL —v3
Y DORDIFTE DHMEEERTH 5, B a2k,
To =0.95 KCHIHERE 2 /R4~ % thE O B — 7 [Tl E Sz
M[2,3]. Z OFHEEE OFERIZ DUV CTIEBH SN 72 > TR
Mol

Fox IHRIEREIREZ TR D 72012, YOCUuS, D& fEkh ik
B2 N T8SCU-NMR/INQRIFIE 24T 5 72, T> TolZ BT,
Uy —772NQRIEEEBIM L7, To> TTIZNEREGIZ LY
B854 573, To>T > 0.85 KO &i [ T i BEMAH &
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Fig. 1. Crystal structure of YbCuS2 with Yb
zigzag chain along the a-axis.
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Abstract We have performed thermal Hall measurements on the Kitaev candidate material a-RuCls. We
observed quantized thermal Hall conductance even in a planar Hall geometry, providing evidence for the
presence of chiral Majorana edge modes. These results demonstrate non-Abelian topological order
persisting even in the presence of non-Kitaev interactions in a-RuCla.
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2006 12 Kitaev (2 & D IR SN2 IRGTIED A FITI 1T D5 A B 12 BT, M 2 R o 1
A ARMIREENEH T H[1], ZOAERIRIRETIE, EFAEONELIc L > Ty a 7R
AT =AU NHFE L LTEL D, ZOF X7 A U HERIKOBERYE a-RuCls 1238 TRHERHME
TCER—ARERERE LToRER, B — U REERRGRREIC LS 20WT T b—%2R L, TOfH
NEARDEA R —/VIRRE CHM SN D ED 0 DEICE b I D, BB E R — VB S EH
ENRl, 2Oz EE. B Oa-RUC IZBWTAA Fb~a Ty DB LUV Y (CHERfar
=FUNIFET DT E OB RFHLTH 5,

oa-RUCI IZBWTEBIHI SNz Z OB TALBIRORIREZH LT 572010, Fex lTlmNE % &t
Kk 2 724 JE OREE TIZR W TR — U RE R A2 JE L7 [3], & DOfER. Figl.a ® X 5 \CHIEK D & 7=
720N a lil M O HEINEEE T2 W T H HROBKR — /UHERNBI S -, S SIZEBER TS Fh—»
B S RBREEHUEICE AT D 2 E 28I L7Z, —J5. b @5 M OB T CIEEE — RS E X
FFErTHDLN, ZIEORKTFOFFNEIC L2 D THD, £7-. Figl.b IZ-T X H12£60° O
fERMESS, 70 b BRI I E 2 TICH NS BN KEET 5 2 & T, BR — /URE R B3 5 X
R LT, FX T T AL RIKIREEIZIB W T, Figl.c ISR LIZ X2 Itk T v o BE+{kic kb
B AR VR ER L3R D R 72 T v — G, OREEA FE R AF M 2 ot A EIBH S U7 fE R, 6l
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conductivity for H|| —a (red) and H||b(bule) at
para-magnetic phase. b Field dependence of
thermal Hall conductivity for 6 = +60°. ¢ Field-
angular variation of Chern number Cp in pure
Kitaev model.
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Abstract Today, non-Hermitian systems is a hot topic. | studied about the robustness of twofold-
degenerate ground states in Kitaev chain with non-Hermiticity and electron-electron interactions.

I showed the robustness for the model with general parameters using perturbation theory, and with
restricted parameters not using perturbation theory.
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I, TV — MEEZFTZRW, A I—FOFEGNAIN =T VKo TREFBR T 5TV
— M RPEREEDTND, —fRIC, IESOBREE & OMAIERN 2 IFE LARWINGRIZEI L TiEn
N E=T O — MERFEPIIRE SN TS, L, HHLTWSDSR EHR) EZ2DHE
DB E OMAEANIAFEL TS & & FHROREMBENAINCIEZ LI — NIV =T
VTR TEZ DL ENH D T ENMLNTND[1],

F7-. FNEITRNC MR U HNABEERICBENA~I S PR E— Ry BTy Ea—Z~DHH
ATREMED DUTAE, KRR S LTV D, — ot bR v O )VBRER O LR AE I3 5R O i | A7 E
TH~vI 7T ErE—NIHEKRL T EHIMMELTEY, 20 REDELREDOEIRIEE qubit &£ LT
FAWBISHAREZ BN TW5, ZofEiRiT~ 3 7P eE— FOWE S /AT REEH I L TLET
HHZENMBILTND, I 6T, ZOMIBITEEMOEFREAEIERAZNZ GG, RETHDHZ
ENEBEREGOBERF AN RENTWAS[2][3], £/, BRI AL I - REMAEDET, L
I— MIIEELE PR a P VBEERIZOWTHEZ < ORI TEY | =& 213, AT
(4] CIXEFMMEEMEA DR, FF LI — b bR P ABEEERICONTIE, =L —FDEA L
Flfk, ~3a 7ot — NICHERTHMBIILETHDL Z LN RINTND,

FZTCARMZETIE. 1 ot bR U HNVBEEERORE S VIR ET )V ThD Kitaev chainl[b]iZ
DOWT, VI — MEL OB FRMAERZ L b2z & 2RO EM #Em LT, &
RGP ZER R & L C 2] FOWFFE A FHE L 2 — k Kitaev chain (Z¥EE L C. BEAIICE /I AIEA
EMZ TS A RN ZEE THDHZ Lt aRm Lz, £ TV — ME BB EERANE BICH DS
ATHEBZTNDETNDONRT A= IR LT, H5HIRZRTHEIIIIEEERT iR TN Zg
EThHZLERNLT,
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Abstract We experimentally measured the spatio-temporal cell distribution of ciliates, 7. pyriformis,
in water by utilizing a image processing. The distributions showing their accumulation on both air-
water and solid-water interfaces were successfully described with a diffusion model. We also proposed
a stochastic model for their two-dimensional motions on interfaces.
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WMERT ~ 7 & XF (Tetrahymena pyriformis, Fig.1) 13BOKBUAER T 2 Bl EZAEYITH D kR
WRICAEZTZWMEBZIRD B3 2 81 K o TOKR GRS 5, TUAENFEINTIE, —BRHES) Tlivk 3 5 [BlEskE M
Ko~wA4 7R f~v—ARL, B I2L—>aryT32eDAETHS (1], ¥/ BRRICEI ST+
T e XFE REDHEET SEREE (HHDOESKEDORIR YY) ZIFOEMELD 5, ZOWEIFMEDEEC
K3 2 BRIV IO E & MO TR Z IR T EZNCE R T2 Z e TYHZOHS CTHMRINTEL 2-3] 2D XD
WIS T OBEIKIC DWW T S 2272 o TE 2, Ll OMWE %+ o 7 Eik D EH) 5> & SR 72 288) & Bilfig
T5DIFEHE LW,

AR TIEE T, LT 2K e ERAEICHENZT b7 b X FREROBIEFEBRZITV,. 3 KITh 2
WERER 2R Lze 2 LT, BWMAEZHWEY 7 by 2 7 LEYIREGUE2HASDE S Z 21Xk > T,
BHEBICB W THEARNIFEEST 28RO AZ IEMICHRE T2 Z WY LTz ZOFEED, KPZEKS T
b7 b X FEFOIE S R OEEESHHE S0 (Fig.2). ME RS GRACERAmICERET 2 Vv kT
RICBIT 2HERIEA L LTHERBNICHEDID Nz, X5, HROWEZE R L ciigiiEesr
M X o UK DRIz B TE S Z e 2Rl (4.

7 F 7 XFIEEME UTHEICERET 2 Z 2 PHAL IR 572D Ty RITFRA IEFHE _LICHE T 2 KD 2
RICHN OEE) 2 B LTz, g LB RO BRI FEZ B L, 8k 3 57 7 e X F 28 - B
T2k THEERDMEBEDORRYT =X ZBIG L. FAFSEARIMEOBMBZMH < v S RcEHE
L. ME#FHOMIREBZREH L 25, FERFRBPRFICH > TWd Z e bbb o7 (Fig.3). T DftiR%
BEz, —ARo#EENCOWTHERRET L (X)) ZHEHAL, EBRT—X 0517 X=X WELITR -T2,

@(t) =vcosO(t) + &, Y(t) =vsind(t) +¢&,, 0(t) = Q+ & (1)
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* fa @ a XM Fig.2: Spatial cell distributions of Fig.3: A trajectory of T. pyriformis
Fig.1: Population of T. pyriformis. various suspensions [4]. showing circular motion.
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Abstract Molecular manipulator is a method of controlling the concentration of fluorescent molecules in
nematic phase by spatial modulation of the order parameter induced by photoisomerization of
azobenzene. In this study, we have achieved higher resolution manipulation than in previous study by
irradiating the entire sample with blue light simultaneously.
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T FERA LR~ Ty IR G RO — 0 I (UV) BRI 58, 7Y 4501 trans-cis Y51
fbIZ &> TERABRF DO ZE I E LS FE R SND, 53 F~= a2l —& T, ZORFEROZEME AT H
LC, sUB IS B L T2 50 1 OIREE A 29~ 5[ 1], ZHVET, BMAL LIS AEKD T 43703, UV
PG EIRAM BT DL T, O~ =B ol —1al O EINME T D2 LR E 72> T [1], ARAFSE
T, YUV )L EIREOF Ot AT EhiE e L [RIFFC BRET L, Fhitd Yt IS fesss <7 o0+
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Abstract We develop an ytterbium quantum gas microscope using a solid immersion lens. We
prepare a Bose-Einstein condensate of 174Yb atom and a Fermi-degenerate gas of 173Yb, and
load them into a two-dimensional optical lattice. We demonstrate fluorescence imaging of Yb
atoms with single-site resolution.
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WA, BERFREEZ S FICEBA L2 %Z2F]H L7~ Hubbard RO &+ I =2 L—3 3 UHFER
EATH D, 2O XD YRR ER AR OFEERIZI T 5587 728U — L B R AR EE(QGM)
Thbd. BEFRRIEMEL &1, P T v 7 &Nl % DR % 2R fREED E\WA A—T 7
FEHOCTEHEBNT2EETHL. EFXJEBEMEEOFEHICLY, Fermi-Hubbard #AIZH1T 5K
B BESCEEFR R OB 72 EREBL L T .

PERD B RARBEMBEL, TDOIFEAERT DV FEFEZBRXRE LW, — 5T, Fx O
IN—T DRFET D RET[BBHENL, TAN Y PERE T TH LA v T A E Y AYDRTERG LT
HHDTHLD. A v TNV EY LARFIXLERMIENEE THY, 520KV VREMEE 2507 2L
T URNARDEET D, &6, 2B FFATHDZ LITHELT, 2 DOWELEIREE 3P0, 3P IE(E
T 5. INLORHEEANT L, AL I=5/2 & FF 113Yb i L7 SUN=6)%#72 Hubbard
R OWFFE[2]50, 3P IRAE & M AA 7= 2 #lE SUN) Hubbard #% OAFFEBI A FIRETH 5.
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Abstract We numerically calculated one-dimensional nonlinear Schrodinger equation (NLSE)
with a random potential and found that rogue waves (spatio-temporal localized huge waves)
appear more and more frequently as we increase the randomness. These rogue waves are

developed by soliton-like waves’ collisions which do not appear in the noise-free NLSE.
© 2022 Department of Physics, Kyoto University

rogue wave (., FIZKEPED XAIRIZIB T, JEFH O SFEIIH 725 =5 12 EL AR AT I BT FR RS & < 78 o 72
THDd (1), KEFEOWKREZFRT 2 HFEANEL UT, KEPERIENG G ITIEIERIE Schrodinger J5FE
(NLSE) 25N TW5, E4E, NLSE & rogue wave 2502135 Z 2 2 HNE ULIZEPBRATH S, *
7=, [FRRD AFER THRDER X N B IEFEEFEIZBE W TEH optical rogue waves & FEIXI, FZEDHED 5T
W3 2], —/. NLSE 2O MEA AREADMESELIRD & 5 ICH A2 T v X LR EEIGIE. Zakharov 12 & D
AR ELIRE (integrable turbulence) [3] & IFIXAL, BRI - EERKMAFLON R L UL THHI W T WS,

AT, Sun 5OKFTHZE (4] LIREEC 1 YOE NLSE (28 L THUNE T Y R AKT v v LENAT
BUESEERZ 1T\, rogue wave FEIED R K 2 OFEEHN M E 2 iR 72, ARBFZECTH S AREAX

if+*7+(1+77($))|¢|2¢—£(93)¢:0 (1)

DIEIS, ZIZTn(x),&(x) i EH T T > )4 XT Sun & LHEKETHSH, AFETIE Sun 5 & D BN
J A RERWZ, BERSMIZEERE U, B%E L = 2560 £ 95, WIS (2t =0) = 1 2T 5,
72720 n(z) = £(x) = 0 DA, HIARMEISEY A>T v ) A4 X ((x) ZMA Y(z,t=0)=1+¢(x) & L.
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rogue wave DFEIEILTT, Fig.1 Space-time evolution of |1)(x,t)| for one realization. Left:
without noise, right: with noise.
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Abstract Motivated by the recent studies of the magnetopiezoelectric effect and superconductors lacking
inversion and time-reversal symmetry, we propose a supercurrent-induced lattice distortion, namely the
superconducting piezoelectric effect (SCPE). We demonstrate the SCPE in a helical superconductor and
clarify a close relation between the SCPE and Cooper pairs’ momentum.

© 2022 Department of Physics, Kyoto University
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Fig. 1. Schematic of the SCPE Fig. 2. Magnetic field dependence of the (a) SCPE
in a 2D helical superconductor. coefficient and (b) Cooper pairs’ total momentum.
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Abstract We studied the novel quantum magnetism in unconventional systems with ultracold Fermi
gases with SU(N) symmetry in optical lattices: (1) we revealed the dissipation-induced-sign-reversal of
quantum magnetism by introducing dissipation with two-body losses, and (2) we systematically measured
spin correlation between adjacent sites for spin-imbalanced system generated by optical pumping.
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Fig. 1. Dynamics of spin correlations in
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Abstract We develop an image analyses process for suspension of swimming microorganisms by use of a
machine learning-based segmentation algorithm Cellpose. We calculated the radial distribution
function with the nematic order parameter, which gives us the local orientation order in the
cell-aggregated system.
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Abstract We measured thermal conductivity and specific heat of a-RuCls, which is a candidate material
for Kitaev spin liquid. Thermal conductivity exhibits a discontinuous jump at zoH ~11T and specific heat
has anomaly at /", which implies the first-order transition that separates two QSL phases with distinct
topological properties.
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Anisotropy of the specific heat
of Kagome Superconductor CsV3Sbs
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Quantum Materials Laboratory
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Abstract We study the specific heat of the Kagome superconductor CsV3Shs under precise field-direction
control. We find that the specific heat and the upper critical field exhibit multi-band and nodal behavior.
We also discuss in-plane and out-of-plane anisotropies of the superconductivity.
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Fig. 1: Crystal structure of CsV3Shs, having the
Kagome lattice of V (red spheres) in the ab

plane [1].
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Fig. 2: Temperature dependence of the upper
critical field He, of a CsV3Sbs single crystal.
In-plane Hc; has an inflection point at around 2
K, which is characteristic behavior of a
multi-band superconductor.
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Abstract We investigate the slippery interfaces made by Si coupled PEG thin film to avoid the damage of
the LC display cell induced by repetition of the switch on/off process. The slippery interface of Si-PEG
has about the same anchoring energy as PEG.© 2022 Department of Physics, Kyoto University
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Abstract Size-dependent deviation of spin-lattice relaxation rate 1/T1 from bulk-like behavior was
reported by nuclear magnetic resonance (NMR) measurements on Pt nanoparticles. To investigate the
origin of the anomaly, we performed %Pt and %Cu-NMR measurements on Pt..Pdx, Pt1-xCuy, and
Aui-xCux nanoparticles, and revealed the anomaly is caused by d electron contribution.
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Abstract We conducted two experiments using the *So-3Pg two-orbital-quantum-simulator platform of Yb
atoms. First, by performing the ultraprecise-isotope-shifts measurement with all bosonic Yb, we
demonstrated the novel quantum sensor for new particles. Second, we studied many-body-induced
decoherence of localized spins towards quantum simulation of Anderson’s orthogonality catastrophe.
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Abstract In this study, we formulate a theory of electron hydrodynamics with broken inversion symmetry under
magnetic fields. Specifically, we clarify that there exist a novel type of nonreciprocal collective modes and reveal
that these modes indeed give rise to the directional dichroism in magneto-optical responses.
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Fig.1 Directional dichroism in the magneto-optical reflectance peaks. The forward (blue) and backward (red)
reflectance is shown as functions of the frequency for three incident angles.
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Abstract: We have investigated multi-mode injection locking into Resonant Tunneling Diode (RTD).
Comb-like mode generation has been observed and its origin is attributed to the nonlinear
frequency mixing process. The frequency-mixing efficiency was estimated as 1 % that is much
larger than those in conventional nonlinear materials. © 2022 Department of Physics, Kyoto University
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Fig.1 (a) Spectrum of multi-mode terahertz light
injected into the RTD oscillator.
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Abstract We investigate the molecular manipulation by using the fringe pattern of UV laser. We confirm
that the concentration of the fluorescent polymer is sinusoidally modulated along the modulation of the
light intensity created by the fringe pattern of the crossed laser beams (A=60pum).
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Abstract We observed long-lived FIDs from liquid 3He using Pulsed-NMR at about 3mK in about 80mT.
In such a situation, Leggett-Rice effect generates spin currents and the domain structure which forms the
long-lived FIDs. We got results that support existence of the domain structure.
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Abstract We have measured and analyzed the phonon-assisted luminescence of excitons in intrinsic and
phosphorus-doped diamond. By simulating the spectral shapes by considering the phonon dispersion, the
translational excitonic mass and the effective Bohr radius of the bound exciton were determined.
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Fig.1 (a) Schematic of indirect excitonic band and phonon-assisted luminescence process. (b) Experimental and
simulated spectra for different phonon modes. Only the ground state exciton is considered in the simulation.
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Abstract We construct an optical tweezer array system for quantum computation with Ytterbium (Yb)
atoms. We successfully trap, cool and image single '7#Yb atoms in the optical tweezers. We also perform
spectroscopy of Rydberg states via the metastable P, state in an ensemble of '74Yb atoms.
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Fig.1 (a) A fluorescence image of single 7#Yb atoms trapped ina 4 x 4 optical tweezer array. Each site is occupied
or empty with 50 % probability. (b) A histogram of the fluorescence counts for each site created from 200
fluorescence images.
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Abstract A BQP problem is known to be verified by a classical verifier with a trusted center transmitting
random BB84 states to a prover and their classical descriptions to a verifier. We show that the states do
not have to be random BB84 states and the requirements can be eased.
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