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Abstract We conducted *2Sh nuclear quadrupole resonance and 5V nuclear magnetic resonance
measurements on the kagomé superconductor CsV3Shs. We identified the superlattice structure in the
charge density wave state, observed a coherence peak just below the superconducting transition
temperature, and detected novel spin fluctuations at low temperatures in the superconducting state.

© 2025 Department of Physics, Kyoto University

CsV3Sbs (FZHIR TIXV A A 2 DNEARRY 72 7 I A& 2R L T Y [1]. van Hove HF5 e & = A 42
B IR S D A 72 N v R &2 5D, CsVaShs (340 94 K TEMBEH(COW)HIZHIER L, &5
2K 3K LLF T CDW & 153 2R EIRREZ R [1], 7 I AR THBIRENA LN LIWEITH DV TH Y |
BTG T TN D, CDW #5854 DRl ibiiE (B4 1) 13 Star of David % & Tri-Hexagonal i % 7=
R AFE RN ILCHME SN TEBY ., BESH TRV, E-BEEX v v 7REEICE LT, 2Sh-B
FMRILIES(NQR) N B 1T A B — I s JE[2] 8 i ST\ D —TJ5, FLBC X 5 B0 B SRR O 4 1
IRAEMED B 1% 2 RO BIRER] R EN TS, 5T, RMOEBEANC L 5 Xy v FREE DR ITMED
BAL[AD M E SN D 2 L RIZfEIFIC iiofwm\

AHFGE TIEARA A 72 EBR FIETH D BB L

@—T—T T T T T 1
(NMR) & T NQR JITE & T C, COW BB OB T+ gy CsV,Sb,
EBRELLTH DD, BIEERNMESITH Lo 2+ 95.5K '21Sh-NQR -
TA~7[5] Sh-NQR A< b/l CDW AT Tl 2 ¢ Sb(2) HoH=0T
fEREEIC SR 29 A FHD i LT 2ADYE & /\ .
— 7 "Bl & 7o, CDW EB%ICIE 6 RlcHZL 2|
(Figure)[5]. 2x2x2 @ Tri-Hexagonal !> I = L—3 3 é B
VHERBIEIEF I E s, ZTOZEND o
Tri-Hexagonal B! DEFE D EBNRE SN D, Fo, # gr
REFRE DR E G D 7oA B ViR =x L
UT1 ZHE LTz, 2Sb-NQR @ 1T, TIIHR = EHs IR 72
Rz e — L A= RIS, & 512K frequency (MHz)

IR CIEREEEBR =N Ao, 207 —2ITx L (b sba _
TSWENA TN ARBEROHEDT 4 v T (2 T % 5 | Tri-Hexagonal
1To7-. METMIZBWTCab—L 2 A —7 i X E Sbs| Sbe
NnNabLO0, KIERE TED UT1 DR DB D s I = sb1,s2 |/ b3 /
FEAERL TS L a B L, —H, paA L ST SR N
HEANJFIANC 0.5 T OREGEZFIM L 72 S'V-NMR TIZ 03 K (¢) S0.500
UTOWREFIRT UTiT A LR L, ZOWRDIMNIEE ﬂ ’
FOLOBEER v v TR Lo THRMAT2 2 & E%%M%z L
MTEF SHEED UTy T A HNTVRNZ &2 D, = : 1
BT AREETRT B V YA - LT RRERIED X \_/\ss )| | Star of David

DHEL TWDAREMEZ RIET 5, 0 72 74 76 8

frequency (MHz)

References Figure: (a) NQR spectra of 12!Sh measured at 95.5
[1] B. R. Ortiz et al., Phys. Rev. Lett. 125, 247002 (2020). K (> Teow) and 4.2 K (< Teow). Arrows indicate the
[2] C. Mu et al., Chin. Phys. Lett. 38, 077402 (2021). peak positions in the CDW state [5]. (b) Simulated
[3] K. Fukushima et al., Nat. Commun. 15, 2888 (2024). spectra for the Tri-Hexagonal pattern [6]. (c)
[4] M. Roppongi et al., Nat. Commun. 14, 667 (2023). Simulated spectra for the Star of David pattern [6].

[5] M. Shibata et al. submitted.
[6] Y. Wang et al., Phys. Rev. B 107, 184106 (2023).



HHREFICRESNT RO HILHRDORRH

SEHE B P S T P E SR R R ) SLZE
Abstract For block triangular Hamiltonians, we define invariant-subspace-protected topological
numbers. In this presentation, we show the topological phenomena in block triangular matrices
characterized by the topological numbers. We also discuss the effects of perturbation that breaks the
triangularity of the Hamiltonian.
© 2025 Department of Physics, Kyoto University

NI =T R =X VT y VAL TE DA, O MR PRI ANAI NV =T
DET a7 D MRBY AN TERTEH[1], —FH T, BF., 70y 73 HAERARAERGAEIE, £
2RO MR AN TREMT bND, LinL, 7Ry 7 ZAT50O5E, BAEITSAICSHET
0y ZICORMRIET D20, ZRODOMMA7ay 712X ->T, hRu Uh VBT R gETH D &
EZHD,

AWFIETIE, 70y ZATHONI NV =T i L THA7T e vy 7 AT, hRe Y v e
EFELZ, 70y ZAITHONIL b=T 2 HK)IZ L~V S Z2BH OS5 22 M5t LT,

H(l)M & M (1)

SERSL L ARG ZERIM 2 F5> (Fig. 1),

Fig. 1. The schematic diagram of a Hamiltonian H(k) with an invariant subspace M.
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Abstract Amorphous solids lack long-range structural order, making Hessian matrix analysis crucial for
assessing stability. By introducing wave numbers, negative eigenvalues in the phonon modes are
identified. This study examines the system's response to negative modes under quasistatic conditions,

demonstrating that these modes dominate the behavior without necessarily resulting in avalanches.
© 2025 Department of Physics, Kyoto University
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Abstract The super-heavy fermion compound YbCuaNi exhibits large specific heat (7.5 J/mol K2). NMR
revealed an MgCuaSn-type structure without site mixing. Low-temperature NQR studies showed
fluctuation enhances below 1.6 K, which is consistent with the xSR result. This fluctuation might be the
primary origin of the super-heavy fermion in YbCu.4Ni.

no Site mixing (MgCugqSn-
© 2025 Department of Physics, Kyoto University (@) 9 (MgCuasn-type)

Yb
WE T OEF OANEBEITEF LRI y 12X > TRES T bh NMOC) g Qg i
By LB D AIRIZ 5\ TH mimol KEED KX & T 575 B4 Do
ZRBERIZ LY y OfEIX 0.1 3/mol K2 725 1 J/mol K 2 F£ & T KT 5, g g ?o
29 LR TEOVETR] LR, JERERIBEE 2 & & o R D Dg
75 80 FALE D IDMICIAS A TEL, LAL, BFEO DD @y (%) O
WYL 5 Jmol K2 BA_EDFER I KX R LB A D, [BEVE
% (Super heavy fermion) | & MEINHPE bMEINTWVWD, ZD X
5 7RV ET R IR IR XA = hr =& o &
B BRI ~ORS AR b TV AL, 72 L. BEL 9
Cu (4c) Q)

(b) Site mixing (AuBes- type)

BT RO DV CIERAE D 5 H 20,

2018 TR AL S 72 YhCuNi b Z DBEWE T RICET H2WE @ o
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1. Two proposed crystal
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Abstract In this paper, we investigate the superconducting properties of twisted graphene/ NbSe»
heterostructures. In this system, the superconducting (SC) monolayer NbSe; is modulated by band
hybridization via the twist stacking and graphene substrate. In addition, we show the possibility of
momentum-selective SC gap modulation from both experimental and theoretical viewpoint.

© 2025 Department of Physics, Kyoto University
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Abstract To clarify the ground state of the kagome antiferromagnet Y Cu3z(OH)e sBr25, we performed
magnet torque and specific heat measurements. Torque measurements demonstrate the magnetic
susceptibility remains finite at T = 0. The specific heat shows a T>-dependence. These results suggest
gapless magnetic excitations with a bosonic nature.
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Abstract In order to study the vortex structure of superfluid *He, we have constructed a rotating adiabatic
demagnetization refrigerator and have succeeded in cooling nuclear stage to a temperature well below the
superfluid transition temperature. Then we discussed the design of the sample cell for the experiment
under rotation.

© 2025 Department of Physics, Kyoto University
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MF7E L LC, SRR OSSN AT RN O I L7 @BiEE) *He MR ITHIETHZ LT, B b
texture %272 KM O AIEULIC S L2 & 2 DA TH 5 [2] 3],

AW T, R RIS FRE) *He OIS 1A%
EHEMR ITHRIEIC L > TRk &2 BREL.
ORI L e DB ORI EIT o7, T, [BlEEA]
HE 7o AT B R/ R 2 T 7 LSRR - PERk L 72, & 8
51T *He DFMiRE MR EOEE & E S & Db B
Z R L7= MCT (Melting Curve Thermometer) Z F\ >

10 T T T T

Z 6
THIHREL (AT —Y) OREIHARIEL 5
7o, 7.5T, 12nK FREE CPH L7ofER, BITAGRE &
BITHAT — Va4 Ik £ CHAT S 2 LicIL, & 4

RZI B R V0 TR O ¥ BNVRR IR D FEATE 24T 5 Z & AN
T&E T, BREGEBT O~ 7 Ry M5 ER &
MCT THELEEAT —VOREEOREKRE
Fig. 1 1239,

KRG &0 | Wl e BSETBIER % & = 0. o e
(R BHE 4 J21 2 ME (i 158 o 7=, [FISHTHEE) “He I, (A)
DORE AT 7o BARR 72 e (i & LT e A WL
HmEE MO RATRR, TREROMRESH Fig. 1 MCT temperature of adiabatic demagnetization
(ZL2>2, MR I HIEZET 2% 7BV ORGHT
DT b i 5&&57‘10

(%]

stage as a function of magnet current.
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Abstract We conducted Pt -NMR measurements on Pt;.,Ni, nanoparticles to investigate substitution
effect of magnetic element Ni on the quantum size effect. Our results revealed that the energy gap is
suppressed by Ni substitution, which can be attributed to the enhancement of the density of states.
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T R Tl BT O VX —EPBERMIIC/ 5 Z EICER LT, KRBT L 9E
ERDMMEEIRT Z ENBIFEINTEY . B A XDREMFENTWD, &E) ki TldmxL
X—F ¥ v TBEEL., FORE SITAMRETIIC L » THGROICER S, REEEE L 1 2 kiY77~
O ORI BT 2 & Z 2 bR TWAD[L], FEERET Ny MIBT &4 X R o RITER
LTWBHR, &7 R+ TIEZ OEOFEN /NS BEFERIBLINDNETE -7,

T, dEFRYEZ BT 5 Pt 2R FI2817 5 NMR BIEIZ LD | A B A& TR UTL 25,
T U FORIET, 77 BB KE RS D Z E0NBIISNZ[2, ZDEE T I3AROH R
ML THRINDITRINF =Xy v TORE IEREITHE LEEMR—H LTS, &5, PtiZs
B MBEEEZH D CuZiRED & TIIE D LR, m1ﬁ6hﬁuum£*&ﬁkﬁﬁ%<mﬁéﬂ

72[3]e T OfERIZ, IR TEBHEND UTiORFIL, 72V I =R VX —ITFEORER LI dETOF
HGaFFOT VR RAEOBLTHL I LA RL TS,
Ni X d EBEF 28BN TTETH Y PLIZ NI & Pt bulk
BED 2L TRIEBENHAT S 2 ERNMbN TV, , v
Z 2T, d TSR SR 5T KT ICB T TR iﬁ@fﬂfmmﬁ
~ (.2 NMm

B FER T ME A TR D 72D, Ni 25K 30% % T L7z
PtyxNix 7/ K112 3BT 9Pt-NMR I E 21T - 7=,
Ni30%EHL £ TDOF /KI8T DEAEREIE Tl HAKIE
¥ TR A2 R 2T U 2 2 —FI3BN SR
oty LarL, 9Pt-NMR A7 kUL Ni O BEHE A %
WOTIEE A U7 FOMIKHEN K E W ERIZIANY %
R, RPTR7e B3R O R 2 81l L 7= (Fig. 1), S HIZFE
FRA £ T NI A—F—Th Hr(a) DIEIENI EHIZ L - T

NMR intensity (arb.units)

INSL o TERY | FREBEMER B TN E > TnDH 2 -12

Ebhrinodz, Ko T, Ni% 30%FE TEHL L T b BN K (%)
DEFETHDLN, BENEIZIE SN Z L2 LN LT, £ Fig. 1. NMR spectra measured against
t\unwﬁ@m\m%@@wmcﬁw T "OAR T 2381 Knight shift in Pt1xNix nanoparticles.

S (Fig. 2), MROTIRIC £ AUE . KIEEE AT 5 &
THAR—Ry v NI AR D ERTHESABAL L | |
e hS s HE TR FIE NI EHRIC & 5 RIER RO R K * Pt,_Ni,
RERThHS & &2 bR B, — 7 REEEOEL L2\ Pd r

B TITIRE T3 LARWV[E]l, 2D DREEND, d == al + ~7.3 nm |
FRNEE BT D) 2RI BV TR, T IR T < Theoretical gap
< ), BRI IEAE LoD . ARk o CHll Tuann = (KN

SNTFBHE LS —HLTWAZ EEH LML, 2
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Abstract We investigated a monolayer of a-RuCls, a candidate material for the Kitaev quantum spin
liquid, using STM/STS measurements. We observed incommensurate oscillations around atomic defects.
The bias dependence of these oscillations cannot be explained by existing phenomena.
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BrAEURRITERWVE TR T2 Lo THEIFEE TH AL URERE LARWKRETHY . 28k L
FENFEET D E WO BN S L, “IRITNA=ZH LS R D T AU NEREINT-ET L TH S
X = 7T FEEIRE CRBICE T AV URIRE EBL L, Z0hilX~ 3 7 7R Crtik S5 [1],
~ 3 T FRAFNELITIRDY F AR OO NV EFEHROBEEER L L THERZED TND, X T ALY
WARDH NI AE & L TAE VHLEE » MEZAE a-RuCls 3% 7 515, a-RuCls @737 JllE T
1. 7~ UHGEL2] FERWE P PE T HEGEL[]. BAR — VIE[4) 72 & TSR O JRENRHAE XN TS H O
D, ORISR E L CEmn d D, BN “ReF ¥ = 7RIV R 2 EH LEFINEE 3
HNCRIA 32 7201 2id, IR E DN LE TH D, T DD DO TIEN, EER b o VS (STM)
W RPTIREEEEORIE TH 5,

a-RuCls 5 STM HIEIZES L T, FIBREIC L > TE O U T VICEET 5 W < O DA THFSE
DMFET D[B][6]28. Wbk DIk z2 /R RER BRI N ETH LTV RV, X. Zheng & D
ITHFZEB] Cldir o v X 7 X2 AMZERPNCAE)—TH Y . Gtz L > Tk L T b, ZoRER
I ZRPTIRREE E OB EN B OER OB Z REZTH L aRT O LRI, HBEEC X DR
FEEERLO IR A2 7/ LT 5,

Z 2T AR TIZ UL A L—Y —HEFE (PLD) 5% AW CEEMIEES R Z 7 7 4 N (HOPG) AR
12 o-RuCl; BEEAERLL . STM JIEZ T o7z, EMOK R TRG LIcMoyar X7 2 0 A3—kk
ThHY, KR FHNDESHF TH D Z DR TE D, STM B TIE, K1 KMaJE I R B D255 2 813
L7, ZOEFROWHIIMHK 1 LIS TH LD, BMEEECKFOOTHIZL D O TIE RN, 3
B3 A T AORRVEIIRFT DN, FEBEICBWTE—EETH D Z Enn, BRI T
L7220, E 72, HOPG Hifk & o-RuCI3 HUBEDFEXI 4 25l ~7c & Z A, IEHeMmELZ R L, #E D+
KHFDPAFAET D Z Do le, TIUTEMR E DFEENTHNZ & 2R L, IREIEBISR S a-RuCI3 FH D
MEIZHKT HAEEMEZ R LT D, thoE v MEZECHEBEIR CIXRBROEENIIA LT, IREERT
PN S V7 TEIAl SN 7 7 OB OB S E SN D, LEDZ EnD | AKBFZE CHLAI
SNTIEEEGIRENL, XX 7 A URIKICHEKET 28R THL B DILD,
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Abstract. We study generalized global symmetries in lattice models. We can construct generalized global
symmetries by gauging finite subgroups on a lattice. As an application, we construct SPT phases with
non-invertible symmetry in (1+1)-dimension.
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BFZERROWBEIET 5 LT ROMNHREIZIEFITRA Y — L e 0155, Bl PR
HEIND FARE /7‘3/1/1‘56?&73)* Fonbd., £ TS, [MFEORESIRE S (—BIExFE)
(1], 2D X5 I —fALRIFREICFEE S D b AR O I VO ZE N BRI ST 5. *ﬁ&"
LR & 1, RIFREE AR e DA EEFOREEE L L TIRZAELZLD TH D, AEEKTIX
AL FRED T H R, FERTHRIFRIEICE BT 5. FEnTRtE & 13, @HE ORI & 13872 D .
AW T DA Liﬁb‘ﬂﬁ Mo Z & ’C%é 7T w—RA U= iﬁFT@iﬁ/’F‘ﬁ@%%%ﬁiﬁfﬂ@
1O ThD. FRTZER 1 RICRICE T DIERTWFRIEIL, BFMICIE 7 22— a VB SIS O T
Lk 5 [2].

—J7°C SPT(symmetry protected topologica)fHi% h AR B P I NVAHO T CTHER LB HLMH TH LD, &
RN F =B IE R LR EEL Tk D EHERMTEN G TH 5. SPT FH & I1E, unique 7>
gapped 72 FEJEIRAEIC X9 5 Lﬁfﬂﬂ’]@%ﬁfﬁ CRPEIC X DHIRZRT Z LI L > THRIATDH hAr D
MWD Z L TH D, WE OFEDS WTmm PR N FEHLT DA AR O ERIE S 5T
W5 [3]. LarL, FERT it i@%/m\ *ﬁ%i‘%ﬁ”O){ﬂﬁw\< OV HIVTWAN[A], RIEFEEEETH
2.

AEFFE T, =MDz WD Z 12X - T, 22 1 RITRISE T 2 IE e FRPEICSTE BTz
kAN 1 % JUAH (Non-invertible SPT) Z4§5% 95, Z OIER[HfFREiL, 7 — oAb % & Te MO 28 #2 CAE AL
SH, In-graded 727 2 — 3 VETRIREND Z E5H D, o, BFEMIC Non 1nvert1ble SPT %, *%
DRI ZFLIR T D7 22— a VEIZEBIT 57 7 A4 /3—FF (fiber functor)iZ DHFEIND Z ENHE
HITWVD[SIN, ZORRICWEA B2 5.2 5. RIFFRIL, 4]0 XY *Q@iﬁf’ﬁ‘ﬁ’\@?fﬁﬁ“@%é.
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Abstract We investigated several important possibilities towards a fully-programable-quantum
computing with cold atoms. Those include the beam-pointing stabilization for a free-space-tweezer beam
instead of an optical fiber, single-site addressing by using three-dimensional-magnetic-field gradients, and
a sequencer for Randomized Benchmarking to evaluate the fidelity of quantum gate.
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vty b7 LA R EGEE OB & HIE A ENCAT 5 T E R REREIN T H. EETHEOD
REWEFIERETHD Y RV ITREDFEF2ZDO7 LAICEIZa BR@RTRNT v 795 &,
AT v r7ayr— R JIINAMEEANTEL X, B 2RO ERKS AR & 72
L. 2O LIEREND, ZOREFEF VI 2L —ra VREFEE, BENEICHLTAENRT T v b
T —hE L THEBENTWAIL]. HICEFHEDOARTIE, ZoBEFLONIREIZ2EFE Y M7
— MREIZIEA S5 [2].

T x OWFFE %fi?»ﬁ)iﬁ%ﬁ%f%é%/thaAWME%%%wk* HEM ORI L
IToTWS, TEREFIHBEICES VLN TVWALEY T LD LS TV H Y ET &EW, MEFE 2
fAFFOJEF-TH D Yb JAFITIZFEMDOEWIELTEIRKE Py, PoNHFHETDHI LY RRALTRED T v
TRARETH DL EVHIFERNHDH. LrL, BFEy NOBITELEDL, EFiEMKE L TOEMEL
WZIEELRE . 22T, &7y MUERICOZRND X912, RMEr AL T 7 4 R—1 R
IREEE L SIRTET L AR A —T A b T KL AZAHE #6@%@%®*#Wﬁk& NEED K
FERHM O FERE & 72 5 Randomized Benchmarking (RB) [3]1Z&eiF THL Y $HA 7.

AWML CIE, BHRZEMBEO Ry 7 L7202, SEROHSAERLE S OWFEIZ pointing stabilizer
RV, AEOERI%Z 2 S TOE—2E28T5Z L CTRHMiiL7e. £72, EBREDNDHET213L
B =~ v 7 R FHRREZIZ L DDA T A &~V ARV LD 3 A4 )VERO KR
T IUZHONTELE LT (Fig. 1(a).

&%, 77— NEEOFHEEIE L 7225 RB OFEEIZHIT T, 7V 74— 7 — MEEE X(pi/2) &
Z@M@’W@L12@%®7 b&¢%®ﬂwz%%6;9@/~&/2%ﬁﬁift@mL%»@
B, FRIRFERICK T 5 FEEICAEIT TELE L.

Pulse Settings Random Circuit Settings

i f\ﬂwW;'ﬂf'W‘

@ %0 a0 20

F@l@p%ﬁﬁ@ﬂ47x@%ﬁ2@@k%@7ﬂﬁﬂ0%@ﬁ%7v4®%mF®ﬁ—vyy7%%ﬁwm
7V 7 g — R — k& X(pil2), Z(pil2) 7 — NIEH LT=55H OV AP 2 m T RZEEO vi OFET-. RN Z 77—
b, EBX T — RO/ LA,
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Abstract By developing a highly stable laser system based on an optical frequency comb, we
successfully conducted high-resolution spectroscopy on two ultranarrow clock transitions, 4f*6s2 1S,
o 4f135d6s2 (J = 2) and 414652 1S, < 4f1*6s6p 3P, in neutral ytterbium, which enables us to

search for new physics beyond the Standard Model through precise measurement of isotope shifts of
these transitions. © 2025 Department of Physics, Kyoto University

YRR IR RIC BT D BHEDITEA L ERATE 2ET L TH D, —F CHEMERA T
HTEXRWERERNHLZEBHON TS, ZD X ) RFWIILE = RV X — IS ER (1150 Fik
TRBIMTONTE T, ZNHOFEL AN T Ve —F L LT, BT o A4 Z2HNTH
W a2 i@ L1 B IRBE DO/ N 2 L AR B EIC K D REET AN AT TV D, FFICTE
King OREM: L FREN D, B 5 e FBBRIC BT DIRNARY 7 S ORJERRZMEET 5 2 & TF
RN A BT 2R 2 R T 5 FIRICER N EE > T B (2], ZHUTHR AT D
B BENARTHEFOEN RS Z L THR I L DMEEROZENFRNARS 7 b2 & 23720

Th B, T OFR IR - — AR IR SRS 4 S0 H (BHK 495d6s? /= 2)
H. B BN, B ORI B S £ B ARVEROMEER TH 5, ip,

TOEIBREFROL & RFREETIEA v T E Y L (Vtterbium, YR  3p,
T AW BREE RN AR Y 7 MEIEZEFT > T\ D, Yb JR I8RO E  3p,
B (Fig. 1) #8EFs D ZERNRPNEFICHET D &0 9 S TMd CEER
FRERFF>TWVD, T E CICAEE T4 652 1S, o PPiBEB ORI
Ky 7 MAIEZ1T -7 (3], Z ORIE CTHA LB L — W — 08 sz et
{21 ULE (Ultra Low Expansion) :EEHICLZEL LI L —V —2FH L7, 159

KRFETIE, R 5 EOREB OO DD ERERREE 57 gl Energy level
DI, FRER = AT L B R LY AT A [4] 2 8% L, @icsimsr  diagram of Yb atom.
WROHEAW TH % 862 nm, 1014 nm D JHREELZ EITAEN UTc, 2 AUXSERIRR 72 E Ak oy 2 F-o 0t
JEAW 2 AOMWEERH L, BRER~Y ALY — L —W —D R EE MO L —V—TBIT7T 5 A
TALTHD Fig 2), ULV | @ EREL ERE % F55 ULE LR 2 BHER 3 2 LB 72 < | JEIR
HENHDEVWIFEND D, £7-. ZOBIE LR EZ W CBRIGRIEER T H4f1%6s2 15, <
4f135d6s?% (] = 2)IBB L 4f 14652 1S, © 4f1*656p 3PBRIZ OV T NEFEREZIT T2,

T DT\ CEAERNE (SR Eh L 724 f 14652 1S, © 4f135d6s2 (J = 2)BR [51ICOWTIFHRIC, AR
RMEEZ BT 572017 BIREBIOEH, EREOHFMmOREEIT o7z, £lo, FHBEIREE - b
RUREM ORI EERICER L, 7= v ¥ a Xy JEHBOBLICRE) Lz, % L CHRUIE 100 Hz R
ORI AT SVORIEICEKRE L, BIEEE TH D 797. 2 nm DXk [5] 2 W TR S 10 Hz

431 nm
r-""‘er ~0.8mHz

ARl CHEREEFINART 7 MEICEP LT, gs

4f14652 1S, o 4f16s56p 2PBRIC OV TIE, T TILECIRAE & fib Yb Atom i, |
EARREDO IR DA W R A E A THET 5 2 LISk VIEERRE \
o Lie, ERENRS 7 MAECHET C, RE LR E T3 R N\ N\ — /
W TEIHE T- % MRk LRI Y Bt Lz

ARATEIE. BREERAIAT 7 MUEIZ X 2B BRI M 7= &
Pir— B TH D,
References

[1] P. A. Zyla et al., Review of Particle Physics 2020, 083C01 (2020). system using an optical
[2] J. C. Berengut et al., Phys. Rev. Lett. 120, 091801 (2018). frequency comb.
[3] K. Ono e al., Phys. Rev. X 12, 021033 (2022).
[
[

Optical frequency comb

Fig.2. Frequency stabilization

4] A. Yamaguchi et al., Applied Physics Express 5, 022701 (2012).
5] T. Ishiyama ef al., Phys. Rev. Lett. 130, 153402 (2023).



BEDTTRMEZIMY Anf-FanlTBEI HHERBIED

e

R EE - B GEE /M RETR

Abstract This study demonstrates the emergence of non-analytic behavior in the
probability of system functionality within the dynamics of two-state systems in reliability
theory. Furthermore, it confirms that similar results are obtained even when the assumption
of independent and identical distributions of component failure times is relaxed.

© 2025 Department of Physics, Kyoto University

HDOREIVICHDHBEBFRLBY L Vo T2 v AT AT, A BREEDRER STV,
VAT LDKERET DT L | ARG Ao O mEk > S RN 5 0y B A R HE MR (1] &
W, [BEMHEROBRICEY . VAT LOHE L F RO BIR &2 A TR 5
BEARMENT 72 & O TRMNCEE R FIENHEL S, 4 B OREREBNERL TND, FiC
Hk L7-BmA AR L LT, 2B AT LOMMARH D [2], 2REV 2T AOHZ*
FOREEIE, 2N B SN Bl L GBS TE A DT\ D A, R - i - v
AT HEWIBMRERTHR L LTIFFRIC BN bDERS>TND, Lo T, 2HRHEY
AT LOPAD b OB R E OMTEIL,. T E TWEFETHE Vb7
DG L CHEBENEBEEZ 52 b5,

FIEE A 1L U & LT, VAT LY A REEERK OMRIR CHBR S IEMRHTHI 70 4R 2 FE VR
BN ABIRIL, HHHICB W TEEREZMR L SN TE, 2REVAT AICBNT
b, WEBUER KRR T2 A7 ADBEEET D HEENIEMNTINC R D Z N BTN D
[3]o RIS Z DATHIE CTIE, BT 2MEL 5T L EOHMRIRLI BN EE
HLTWD, AFETIE2RES AT A EOXAFI T A%B 2, TOHEIZENTHY
AT BSBERE LT DRERICIEMATIN R IR D 8O SHBLT 5 2 L o s, BT
& DA OBFERFE A DS MNER M TH D EWIIREEIN L TEGAED X A I 7 AT
BOTHRBROIRDBENA G OND Z & bR LT,
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Abstract Nature organisms construct collective motion and improve their abilities non-linearly. In this
study, we constructed the collective motion of microtubules transporting tracer particles. By observing
both microtubules and particles, we confirmed a non-linear effect of diffusion ability by the collective
motion. This result pioneers a new diffusion model.

© 2025 Department of Physics, Kyoto University
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Abstract We study the photo-induced nematic-isotropic transition of azo-doped lyotropic liquid crystal.
We measure the effect on the transition when the intensity of the excitation light or the electric charge of
the surface of micelles is altered, and discuss the origin of the effect.
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Fig.1: Temperature dependence of relaxation time. Fig.2: UV intensity dependence of the critical point.
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Abstract We have successfully obtained absorption spectra of diamond beyond the band edge by using a
self-standing film of 12 pum thickness, fabricated by the lift-off method. The production ratio of excitons

to free carriers and the deformation potential for excitons are extracted, which explains the exceptionally
high carrier mobility limited by the acoustic-phonon scattering mechanism in diamond.
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Fig. 1. Absorption spectrum of 12 pm-thick Fig. 2. Energy derivative of absorption spectra
self-standing diamond film at 7.5 K. measured and fitted for different temperatures.
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Abstract. We measured the relaxation rate of a nematic liquid crystal gel film as a function of deformation
using dynamic light scattering (DLS) at various scattering vectors. At all scattering vectors, the relaxation
rate increases with deformation. At small deformation, the relaxation rate depends on the scattering vector,
but at large deformation, it is constant.
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Abstract In colloidal glasses, a uniform density is known to suppress ageing. Here, we deformed density
uniform glasses to study the relationship between deformation-imposed structural inhomogeneities and
particle displacements. Non-affine displacements occurred collectively in high virial pressure regions,
while thermal displacements were suppressed up to higher strains than conventional glasses.
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Abstract. We studied the viscoelastic properties of liquid crystal gel produced by the linear elasticity of
polymer networks coupled with the Frank elasticity of the mesogens and swollen liquid crystal under
uniaxial tensile extension. First, we constructed a handmade measuring apparatus of the dynamic
viscoelasticity of the film under uniaxial static strain. Next, we investigate the increase of storage
modulus and loss modulus under uniaxial static tensile extension.
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Abstract We investigate what kind of topological phenomena Z, topology induces in non-Hermitian
systems. In this presentation, we numerically demonstrate the presence of non-Hermitian skin effect
characterized by Z, topological invariant in systems with glide symmetry.
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Fig. 1. Non-Hermitian skin effect for the Z, invariant v equals to 2. (a) Energy spectrum. (b) Amplitude
of right eigenstates.
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Abstract This study investigates memory phenomena in granular materials, focusing on a simplified
3-disk system. We demonstrate that loading history is stored in the disk configuration and can be retrieved
by measuring a yielding force. We also explore more physically grounded friction models and analyze the
disk system's failure behavior under compression.
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Abstract Time reversal symmetry breaking (TRSB) in CsV3Sbs has been extensively studied both
experimentally and theoretically, where loop current (LC) order is proposed as its origin. Through Hall
resistance measurements, we demonstrate direct evidence of TRSB in CsV3Sbs and discuss its
relationship with the LC order. © 2025 Department of Physics, Kyoto University
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Abstract UTe is a strong candidate for a spin-triplet superconductor. We have performed 12>Te-nuclear
magnetic resonance measurements on the single crystal with the transition temperature T, = 2.1 K. We
determined spin components of Knight shift depending on magnetic field, and found d-vector has all
three components in low field.
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Abstract. Cyanobacterial circadian clock consisting of three proteins (KaiA, KaiB, KaiC)
exhibits circadian oscillation of phosphorylation of KaiC. In this thesis, | elucidated the
relationship between the oscillation of phosphorylation and protein complex distribution. Based
on the relationship, | revealed the origin of the robustness of the oscillation against external
environment.
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Abstract We demonstrate that topological phase transitions in open quantum systems can be observed
in entanglement spectrum (ES) dynamics under periodic boundary conditions, even with Liouvillian
Skin Effect. Using a 1D fermionic system, we show ES zero-crossings occur only when quenching from
a trivial to a non-trivial phase as defined by the open boundary conditioned Liouvillian.
© 2025 Department of Physics, Kyoto University

The exploration of phases of matter in the non-Hermitian realm has significantly expanded our understanding
of free fermionic systems [1]. Non-Hermiticity, which arises from the exchange of energy and/or particles
between a system and its environment, introduces exotic phenomena such as extreme spectral sensitivity to
boundary conditions, commonly referred to as the non-Hermitian skin effect (NHSE) [2]. In open quantum
systems, this phenomenon is similarly known as the Liouvillian skin effect (LSE) [3]. In systems exhibiting
NHSE or LSE, eigenstates localize exponentially near boundaries, posing a fundamental challenge to the
conventional bulk-boundary correspondence: the presence of topological edge states under open boundary
conditions (OBC) cannot be predicted using the topological invariant of the Bloch Hamiltonian [2]. To resolve this,
the conventional Bloch band theory must be extended to incorporate complex-valued wave vectors, enabling the
identification of topological invariants under OBC. This framework is known as the non-Hermitian bulk-boundary
correspondence.

Notably, under periodic boundary conditions (PBC), the topological transition point is still determined by the
Bloch Hamiltonian, and its associated topological invariant retains relevance, particularly for predicting
localization transitions of topological edge states. One might expect, therefore, that PBC systems provide no
information about topological invariants defined in the OBC spectrum.

In sharp contrast to this expectation, we demonstrate that topological invariants associated with OBC can, in fact,
be extracted from the dynamics of PBC systems [4]. Specifically, we examine the quench dynamics of the
entanglement spectrum (ES), which has been a powerful tool for understanding topological phases both in and out
of equilibrium [5, 6].

Using an open quantum fermionic lattice that exhibits LSE, we show that the ES dynamics can serve as a probe
for topological phases defined by the OBC spectrum, even when the system itself is in PBC [4]. To substantiate
this, we numerically analyze an open quantum model governed by a dynamical matrix identical to the
non-Hermitian Su-Schrieffer-Heeger (SSH) model [3]. Our results demonstrate that topological phases defined by
the OBC spectrum of Liouvillians manifest in the PBC system through mode crossings in the ES during quench
dynamics. Importantly, our method for detecting the non-Hermitian bulk-boundary correspondence does not rely
on post-selection.
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Abstract Nonreciprocal charge transport in superconductors is attracting much attention. In our study, we
reveal the enhancement of reciprocal and nonreciprocal paraconductivity and its mechanism in bilayer
multiphase superconductors. We thereby propose reciprocal and nonreciprocal paraconductivity as a new
probe of multiphase superconductors particularly useful in low-dimensional systems.
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Fig. 1. (a) Phase diagram with perpendicular Zeeman field.
(b) Reciprocal paraconductivity in the system with perpendicular Zeeman field.
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Abstract We investigate the vortex state in locally noncentrosymetric superconductors using the bilayer
Rashba model. Our analysis quantitatively reproduces the phase diagram of the heavy-fermion
superconductor CeRh,As; under a c-axis magnetic field. Additionally, we predict the emergence of a
novel superconducting state characterized by the meron-like topological defect.
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Fig. 1. H-T phase diagram near the multicritical point. In addition to even (blue circle) and odd

(orange triangle) parity spin-singlet states, a novel superconducting state (red diamond) is realized.
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Abstract By developing stable laser sources, we successfully realized a dual-isotope '"*Yb-!"1Yb atom
tweezer array system and especially evaluated crosstalk between the isotopes for state readout. By also
developing a high-power UV laser, we observed coherent Rydberg excitation and long-range Rydberg
interactions.
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Abstract We constructed a femto-second noise correlation spectroscopy system and measured the spatial
variation of the correlation functions of magnetization fluctuations in a Smo 7Ero3FeO; crystal. We found
that there are two contributions to the fluctuations, one is spatially uniform and the other is enhanced at
domain walls. © 2025 Department of Physics, Kyoto University
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Cuprous oxide (Cu20) is an important material in the exciton research. We design an experimental
system to observe the microwave-optical cross-Kerr effect at cryogenic temperatures. We evaluate the
characteristics of the microwave transmission lines and estimate the microwave resonance between
Rydberg exciton states observed in optical absorption spectra.

© 2025 Department of Physics, Kyoto University

HER LY OFIAAEH ORI W TR T3l < MO EERME S 5O TE 72, B T Or7ei3h
EFRT Y oy 07 7e SRk x REERESE SN TE -, ZOFR TEE O K Rk
RTHDY RV T b 73 g ki 2 UV CTBIl S 72[1], Y FoL 7 bl 13X B R 72 B -5 — A
YhEHLEOZ LD, U RULT R T2 HOWTEIERIE L RIS ENER 2O D X ) I o7, T
L 78 & DIERRIE 53 IS0 — 3 e 2 B O 2 ERFFE ST 2T~ A 7 a2 e
ERENT LT E AW 3SIROIEMIERFZIRTH D~ A 7 v li- o v 20— BB & iz[2].
~A 7 uE- s v 2B —HRIIPEAEES EO R DEE MO 2V X —EIl~ A 7 v NI
HZEEFAHALTEY, v~ 7 oK X DREIRANEZ VD . AR OB 7RI AT S VIZZEA L
DEIN D, AW TIE~ A 7 v il-e 7 v 20— R O@H % BHis LR LS Y Rv 7 bk O 81 AT
R MEIREREEIC~ A 7 n il ARk T D~ A 7 a k- TR AR DEEEZIT - T2,

F I RBE O RN HER LHHURHI %3 2 AT LE AR I E 21T > 72, 7.5 K THIEZITV,
HE A EIEDN P TH AR RN ERFHE n=13 T THMHT L LN TEZ, FZTEEFEN 10
CTHLE A EBEN S & P ORE TORT97GHz O~ A 7 a2 L Rt o7-, BFRTHLE
10GHz D~ A 7 alxfnkd 52 2 HfELT,

<A 7 BEDGEERIL, VR =X =D TAFT ALy NNEEIRD 77— 7 Wik & diERL
HREZREDL~A 70 AN v T T A UMEERIZE > TR SN TS, Z0 9 BbEIKROGEERRIC
K& BS54 — T WARERAS T DAEREO M 217 - 72, WIERERZK 1 IR, X7 g
v NI —=ITF T4 =% HWHIEIZEL > T7.5K Tt 6.3 GHz TE %3S Suuid -20 dB FE T,
RSN AT Suld -65dB THDHLENDLMNY U KL 7 i 1B Al fe R R R IC~ 1 7 1
WEARIETE D Z LR TE T,

0

7.0K
-2 — 79K
fin) N 20 KHRTAE
S 4 N — 296K

o) -6- N
P R”‘”m;
0 2 4 6

Frequency [GHZz] Frequency [GHZz]

Fig. 1. The results of cable transmission lines evaluation
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Abstract Pseudorandomness and unpredictability play an essential role in complexity theory and
cryptography. Although many variants of quantum pseudorandomness have been studied, no one
considers unpredictability in the quantum world. In this work, we formalize quantum unpredictability and
construct many cryptographic primitives from that.
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Abstract It is pointed out by examining the superfluid rigidity (or, the helicity modulus) that most of the
vortex lattices with a spontaneously formed anisotropy occurring in some types of superconductors may
not show the conventional vortex flow under an applied current.
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Abstract We report the results of STM measurements of B-RuClz monolayers and quantum wires. In
contrast to the dimerization of the bulk, we discovered odd-fold periodic structures, suggesting that the
spin degrees of freedom are preserved. This is promising for the appearance of Majorana quasiparticles at
the Y-junction.
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Fig. 1. Normalized conductance map of B-RuCls quantum wire consisting of two single-crystalline chains. V =3V, Vo
=10 mV, I =100 pA, T = 4 K. Five-fold periodic structure is observed.
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Abstract Financial markets are characterized by various statistical quantities obtained from data analysis.
Among these, liquidity has been used as an indicator reflecting the ability to trade without incurring
significant transaction costs. Although the relationship between liquidity and the order-book dynamics
has been explored through simulations of the Santa Fe model, its theoretical analysis has been limited due
to its model complexity. In this study | analytically investigates the liquidity of the Santa Fe model using
a mean-field theory in statistical physics.
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