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Abstract We numerically calculated Edelstein effect in non-centrosymmetric d-wave superconductors
and found that the effect in the surface state is about 80 times larger than that in the bulk state. This giant
Edelstein effect is come from its unique band structure and non-trivial spin texture of surface Majorana
fermion.

© 2020 Department of Physics, Kyoto University
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Fig. 1. (Color Online) The coefficient of Edelstein effect in the surface state (yellow) and that in the bulk
state (green). Here, q is a center of mass momentum of Cooper pairs.
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Abstract We numerically study the rheology of a two-dimensional granular system confined by constant
pressure under oscillatory shear. We find several scaling laws for the storage and loss moduli against the
scaled strain amplitude. We clarify the relationship among shear jamming, dilatancy, and yielding.

© 2020 Department of Physics, Kyoto University
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Fig. 1. Scaling plots of (a) storage modulus G’ and (b) loss modulus as a function of scaled strain y /P. The
green line and black dashed line are proportional to P/~ and v /P, respectively.
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Abstract: Third-order optical nonlinearities in lead halide perovskite single crystals were examined using
the Z-scan method. Theoretical analysis of the experimental data revealed that the third-order nonlinear
optical coefficients were enhanced by coulomb interactions. Our research sheds new light on the optical
nonlinearities and the electronic structures of lead halide perovskites.

© 2020 Department of Physics, Kyoto University

Na AR e T AN A MINET A AR U CIEEICEN Rt 2 R o721 T <L B
EFHEICEKR LT, ZhETORERICA ORI =— RSN s D 22 L ity
FOBLEND B EBECYE TH D, IE KBECO TR 7 L — Y —RIRCEm R A (1]
DG S, IR ET A 2L LTH LWISARHIR SN TWD, S5, EREFERAe 2] 722
E DOEAHEEDORHE A IR < KT 2 IEMIE LT BRE b ild S, a7 A0 A MEA OE s & IER
TESCF A D BB b B N EE £ > TV D, LU, FERTEEREN IR E SN TV ARWARE, =0
WV DI E D BRI AL HEA TV RVONEIRTH 5, B ThH, BRI ZRIERIEIET:
IS ORI & 2 O A & OB OBRMRIL, IR FT A A
FHENTBWTHRERA R TH L7721 T ER OIS 72
EOBMERBIR AR — BT 5 L CIHERICEETH D,

ARHBFFECTlX, Z-scan IEIZ LD~ qbgna 7 2 h A b
CH3NH3sPbX3(X=Cl, Br)® =R IEFE A FARE (N WINEREL & e
— W IEITR) Z2IE LT, Shbimdialel & B0 |
WL & OSBRI A ST < < VB ARSE D = IRIERIE 6K
PEZFIRD Z L DK D i B 72 B ek 2 VW e K 1 ISR T &
27, FEFITSIN DR Z-scan JIENFIREE 72572, £ LT, =K
RIS E % L RS « = L — R AFME, 40 I U JE Bk AT
P REH TR, ERR - FIROE Gt 7e & OB b a s
REAToTo, TNHDOFERT — X RN 57012, ~a 7 Akgh
07 ATA S ORI RSO R A kp BENC L - TRV Ah.,
Z OWERAE O Z IR IR E BT 2 BT T VAR LT,

1.2 T T T
1.1+ . =

1.0s {
0.9+ =
0.8 =

0.7 @ Nonlinear refraction signal
0.6 @ Two-photon absorptiion signal  _|

Normalized Transmittance

0.5 | | |
-20 -10 0 10 20

Z (mm)
Fig. 1. Z-scan signals at
excitation wavelength of 760
nm for CHsNHsPbCls. The
solid curves are fitting results.
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Abstract We investigated relationship between viscoelasticity and anchoring force of LC molecules on
PEG elastomers. We found that elasticity of PEG elastomer and the anchoring force increase as junction
points increase. We also found that swelling behaviors of PEG elastomer by LC molecules affects both on

elasticity and the anchoring force.
© 2020 Department of Physics, Kyoto University
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Poly ethylene glycol methyl ether acrylate(LL'F PEG-M 431 &
454) & poly ethylene glycol diacrylate(UL ~ PEG-D 43 700) D&
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Abstract We report in-plane torque magnetometry of Sr2lr1.xRhxOs, in which a hidden ordered state has
been reported above the antiferromagnetic transition temperature. Emergence of two-fold in-plane
anisotropy is found on entering the hidden order state. This provides thermodynamic evidence for a
nematic phase transition, which breaks the rotational symmetry of the underlying lattice.

© 2020 Department of Physics, Kyoto University
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Abstract We are developing a quantum gas microscope for the research of SU(N) quantum magnetism.
We achieved optical transport, compression, and optical-lattice loading of atoms to the surface of the
solid immersion lens used for the high-resolution imaging. We also developed an ultranarrow-linewidth
diode-laser system for studying two-orbital SU(N) physics.

© 2020 Department of Physics, Kyoto University
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Abstract In superfluid 3He in anisotropic porous media, the half-quantum vortices (HQVSs) have been
discovered in not only the novel polar phase but also the anisotropic B phase lying at lower temperatures.
We have numerically studied to what extent the HQVs can be stabilized in the polar-distorted B phase.

© 2020 Department of Physics, Kyoto University
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Abstract Motivated by the recent observation of noncentrosymmetric hydrodynamic metals, we
formulate an emergent hydrodynamic theory for them, which reveal a variety of anomalous
hydrodynamic transport, such as anomalous edge current and asymmetric Poiseuille flow, quantum
nonlinear Hall effect. We also propose several experimental setups to observe them.
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Figure. 1: (Left) Schematic picture of the asymmetric Poiseuille flow and anomalous edge
current induced by the GVE in a 3D samples with finite width. (Middle) Plot of the normalized
current profiles j;’'(x) in “asymmetric Poiseuille flow”. (Right) Plot of the normalized z-directed
current profiles j;'(x), so-called “anomalous edge current”.
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Abstract We investigated the quantum magnetism of an ultracold fermi gas with SU(N) symmetry
trapped in optical lattices. In particular, we successfully observed the short-range spin correlation of
SU(N = 2,4,6) spin system in uniform lattices and superlattices. We also measured the dynamics of spin
correlation under 2-body loss.

© 2020 Department of Physics, Kyoto University

FRARBAEE R ICBE D 2 EEARMBEO — DI B THMENR S 5, ~N— RERLO 2 REE E L CEMND
A KB AERIC L > Ty TNV LT ETAE VSR RICEBNT, BERED X S IZRBLT o1 E
W ZEIZOWTELSMEENTE R, 29 LEEFSRRMBEITRITES LR35 LI fig< Z EREEL
<, FREHUHFHBEICBWTHREEN YA FMUDE U THRERISIINT 2 - O "R EETH D Z &2
HMHNTWD, ZO—FHT, KEFHORAF R THAN— FEREZEE LI 2 —hTEL L
Mo, BTN ERFERICBITAEERT —~D—2 L5 TW5, ITHE T EFXIKBEKEE 42
TN BORBEMER BRRERR T O EHEBLHI N IS STV D[, 2 . N S

FFx OB N—T TIEIBYD ALY =521 1 A [ fitresut

= = Total atom number(w/o PA) H

NS NIO § data

)
=]
T

2k L7z SUGB)FRZ2 R AEAEENZ &> Z LICEHR L,
BYh AR FRIARZ A FIEA LTS A E S Bl
ZEFORE AW AT > T\ D, I TIESUN = 2,4)
AR ZEIFF R FITEA L, R R 6
LA B AHEN KT TR OV THE L[2],

Kﬁ%f&iSU(N)X to‘/%fﬁ/) 173Yb73:}1/\:%f§5§/§\4{7‘[§% 12 0.60 (].65 0.|1(] 0.|15 0.‘20 0.‘25 0.50 (].|35 0.|4(]

JREFITEAN LB A P OAE U HEZRIE L, B ST time [ms]
RIIZIZ, AR E LA T v vy VAR ANz 5 = Fig. 1 Typical STO signal of SU(2) spins.
212 X - C spin singlet - triplet JREERTIC 2 & — L > k72 HRE) The solid curve is a fit result. Ns (Nw) means
(Singlet-Triplet Oscillation, STO)ZFH 2 L . # OIESH) % it the number of atoms which form spin singlet
% 2 & T A LRI % E R L7 (Fig. 1), (S, = O triplet) states.

1RIEB LV 3RO —HERIZB T DA U AEZ = o B —HAEH 22 2 CREAIZHIE L
TERTIE, = br =R REL QDI ONTHENBHERE L TO <RI EHWSPRICBI SN, F
72 3 MILRITHAR 1T WITR TIT & U RE R SRBEMEFHBEINE BTz, 20T 1 IROeR TG D5V Y
YIONROT e =& 2 LT, 1 REH IR TSR A DRV Y 7 12T S HEBN RO Hi
TInBIEEIRTE 5,

F 7=, plaquette Yek&7-(Fig. 2) & FRITIL D YRS 712 SUN = 24,6) A B R A E A LA, HAEO
plaquette (23317 2 JLECIRAEIL SU) Tld s il RVB IRRETH 5 — 4. SUNN = 4,6) D354 13 SU(4) singlet ik
BTho, ZOEICERL, BISNDAEAHBIZLZENEL D Z ERMfF SN D, A8 TILIAL
L 7 plaquette (Z351F 2/~ — RERNZkF U CREE R A LR R 21TV, ERER L Ok &2 1T o7,

EBICTLK KL, OB D 7 =L - 3 — RERCIE R E DS
RWHMAZ RO Z LI L o THREEMEAHEENZEMT D & D BRERHY
BN o o72[3]l, € I THAIFZZEAFK I LIERAICE D 2 1K
02 %A L TAE AHEDOBEZIT 70, TORE, = A2 ANLDIC
o TA Y UAHBAN SORBENERY 2> O SRIEMER ~ L B kT2 44 F X
A EBWTHZ LIk LT,

References

[1] A. Mazurenko et al., Nature 545, 462 (2017).

[2] H. Ozawa et al., Phys. Rev. Lett. 121, 22 (2018). Fig. 2 Unit cell of an optical
[3] M. Nakagawa et al., arXiv: 1904.00154 (2019).

-
=]

Atom number [10%]
=
[=)]

-
IS

plaquette lattice.



LSRR S 7 OISR, |
5 ZOBRT, FEWTRIRIE, BEEOWE
MR Y I I W DA RS ) o i - L S (8 )

Abstract We study geometrical pumping processes. First, we derive two types of fluctuation relations for
an adiabatic pumping. Second, we develop the analysis of non-adiabatic pumping. Third, we extend the
geometrical formulation of a heat engine driven by adiabatic pumping and derive a trade-off relation
between power and efficiency.
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Abstract We study energy-conserving deterministic heat conduction in one-dimensional classical systems
driven by fictitious forces. We specify the forces by assuming the form of the entropy production, and
derive the steady-state distribution. Moreover, by employing Fourier's law, we extend the principle of
maximum entropy to steady heat conduction.
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Abstract X-ray Compton scattering measurements of liquid tellurium (Te) were performed using
synchrotron radiation. Narrowing of the valence Compton profile (VCP) was observed with increasing
temperature. The analysis assuming the VCP consists of conduction and non-conduction electron
contributions revealed that metallic nature in liquid Te was enhanced as the temperature increases.
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Fig. 1. (a) Experimental valence Compton profiles
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Abstract We observed high-harmonic generation from 1T-TaS, both in metallic nearly-commensurate
CDW state and Mott-insulating commensurate CDW state in addition to the thermal emission from hot
carriers. We found the enhancement of 51" harmonic intensity in the Mott-insulating state.
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Abstract In order to understand the design principle of molecular motors, we propose a stochastic model
describing the motion of kinesin. By numerical simulation, we find that kinesin moves to the opposite
direction when a parameter value is changed. We also discuss how the extent of internal dissipation
depends on parameters.
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FIG. 1 Schematic of Kinesin’s internal state FIG. 2 k dependence of steady-state velocity
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Abstract The dynamics of viscoelastic phase separation in polymer solutions is studied by means
of molecular dynamics simulations. Immediately after quench, several blobs are created inside each
chain as intra-chain interaction dominates. Then, the transient gel is formed by aggregation of these
blobs while weak inter-chain contacts are disconnected. © 2020 Department of Physics, Kyoto University
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Abstract We investigated magnetic order in thin-film Crls by magneto-optical Kerr effect microscopy
and polarized Raman microscopy. We revealed the coexistence of ferromagnetic and antiferromagnetic
interlayer spin coupling in 25 — 30 nm thickenss region due to thinning effect in contrast to the bulk limit
which has only ferromagnetic interlayer coupling. © 2020 Department of Physics, Kyoto University
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DR JEFEREIC 31T DR BF BN HRE SN TWS, TH Crisld, 2L 27 RETIIRFEN. &
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e H 2l BRI D Z LI X VIEE 25 -30 nm O EfRIZE
VN CHRBEMEAR & SOMBEMER N L F 5 Z L B2 BT LTz,
References

6y (mrad)

6 (rad)

Fig.

50

-50
0.2
0.1
0.0

-0.1
-0.2

1

T =20 ””'—"-
Jl

| T MR |

_ﬁ)’:ZOK o’___/—

_IJ.—I-I/ 1 1 1 1 I

-20 -1.0 00 10 20
B(T)

Magnetic  field

dependence of polar MOKE
signals of sample a and b.

Counts per sec. (arb. Units)

Fig.

0.6
0.4

0.2 fa
0.0 =

1.2
0.8

0.4
0.0}

15
1.0

0.5 =
0.0 [=

2

L A (T =20K)
| B=0T,
e

[ B (T = 20K)
[ B=o0T

1 111l 111l
LB (T =20K)
B=21T

111 11 11 I 1 )
100 110 120 130
Raman shift (cm?)

Polarized Raman

spectra of sample a (B = 0
T),b(B=0T)and b (B =+
2.17).

[1] K. S. Novoselov et al., Nature 438, 197 (2005). [2] A. Splendiani et al., Nano Lett. 10, 1271 (2010).

[3] B. Huang et al., Nature 546, 270 (2017). [4] Y. Zhang et al., Nano Lett. 20, 729 (2020).



)7 ILE A L5 EREER DLS BIEEDEME &
N-1 ZRAEEBDEFRER

Y7 b= A —WHEEE MBS A

Abstract -We design and construct the real-time multi-angle dispersion relation DLS measurement
system. We succeed in measuring the director fluctuation and local order parameter fluctuation.
Furthermore, we measure the dispersion relation near second order N-1 phase transition, and investigate
the cross-over behavior between the director and the order parameter fluctuations.

© 2020 Department of Physics, Kyoto University
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Abstract In metallic nanoparticles, the energy levels become discrete because of quantum size effects
(QSE). QSE has been investigated until now, but has not been distinguished from surface effects. In this
study, we performed %Pt-NMR measurements on Pt nanoparticles. Surface-interior separation was
succeeded and clear results suggesting QSE were obtained.

© 2020 Department of Physics, Kyoto University
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Abstract We develop a new method for exactly solvable lattice models including the transverse field
Ising model, Kitaev’s honeycomb lattice model and many other examples. This method is organized by
algebraic structures and the theory of simplicial complexes.

© 2020 Department of Physics, Kyoto University

T —T—IC kB 2WITA Vv TR O MR OIRE ALK, AR RERAE L BR SN, £
D RO IIREN FH R SN T & 7o, FRIC, BRS A V2 ZTHAI X ¥ = 7 = 1 B4R [2]
REFAIN =T U A T HEETO RIEROBICE R S, ZOREIEN Do TS, Zh
S OMBANT AR e DA VYPERRR O it E R RHRE R EoIS AN ML TR Y, EEAKEATH D,

IIHDOFERFEITHESNT, RBFETIE~ I 7 FHEBE O KB & S0 AR 7o ks R O 9 %
1Tole £ BFEFRDO NIV =7 55 Bond Algebra & V9 REX[B]121ED, Z DREDEEE DS
glit=4 & & %> 5 Commutativity Graph[4] & W9 7T 7 2{EH Z LN T& 5, ZDJ T 7 LHIK
R DGR Z T, MR O AT DUV T L OfER 21572 [5].

. 7T 708B5MOBERERE I TG LTWNDEEE, ~3 T FEETFO RIBRICEHBATETH
52 L a iAo, ZOSRMEBEEERO TRMAER ] LFFATVLD,

2. LOSMEO T CHMARER, Bond Algebra, X OWIEEIE S DO %ISR Z E > 7= (Table.1.), FrlZ, HIK
BED 1 RFER—F, NIV =T ORMGFE, KOFHNOT7 7 v 7 2D 3055 L, &
2, B TFHEEFE DT T v 7 ANDIERBAFHEHENBIND Z L EoR LT,

3. ZOHENDL, vI 7 HEE O ZRERICEBR AR LW AR T2 2 N TE S, 3R
It (LA &) ORI 7 F 7 2 VBT k1 2 R MR A f R L 72,

4. Commutativity Graph 225 k7R & & 7 Vi ik - BARERO SFEH R OB R HIEEBR LT,

ARIOFFTIE, BT ONFEEC L, XX T T N=h DGR ZH & U CTARFZEDfERZ21T 9,

At R# P

0 Bk of DERF ¥ 3T FRTFDORCFED

1 Bk J2 AT i 2 AT R

Bk S, 7)) 7 F— FREDE T v 3T FRF
Hy(K(S1,-+-,5m)) {RFE 7T A

Table.1. Relations among geometric, algebraic, and physical concepts.
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Abstract SroRuOj4 has been attracted much interest because of its complex superconducting (SC)
properties. To investigate the SC properties of SroRuQO4, we performed nuclear magnetic resonance
(NMR) measurement and developed uniaxial-cell for NMR measurement. The anomalous SC behaviors

were observed in high-field SC region near H.,.
© 2020 Department of Physics, Kyoto University

HBARER SroRUO, 1T 1994 4ERIEF HIZ K o TR S NTEBEERTH VL], #E 5 R0V HH TORE
{EBIRER E U CIEFIZHER SN TE L, HRERETIET /L IR 1000 K FRED 7 = /L IR
HBTELFHBREN, 72 IHOF Y 77 X —bRIEINZEFREO S L BEEEE AR -3, L
L2 b | RN OMNEITIEF ITHEMETH o, BIREIRIEIC I T DN A & AL DD DA 1,
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Abstract The antiperovskite SrsSnO is predicted to be a topological crystalline insulator. Furthermore,
Sr-deficient Sr3xSnO is found to be the first antiperovskite oxide superconductor. We improved sample
quality and conducted Mdossbauer spectroscopy to reveal unusual anionic states of Sn and pSR to
investigate superconducting properties.

© 2020 Department of Physics, Kyoto University
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B BIREITRE 720, 6o T SrexSn0 DBIEDRBIZEI L ik, SrOXKBIZ L D A— =7
HETHLEBZZOND, T4 7 v 7 mfHETIEpHuE L duBENRKT D720, 23872 2 HuE
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72 ET, KD SrsSn0 TLAATL VD 2 E L THERREI 250, £727 7 v 7 AEORER 1
mm F2 2 DB SR 3G BT,

I, & 1T SraaSn0 21T 5 Sn DEF 22 A A L REEZB HNNCT 272012, 1980 DA AT T
—HMEEIT-T2[6], &V DT, REFDIFEALERVEEE KBOH HBEREFRE TOHE)N S, Sn
DOFEAIRIE & BREOBHRIZOW TR, fMRE LT, EH60ETEH Sn NEF 7 SntkiEE &
STWDH I EEFEBRIZHL N Lz, FXKERH D L, SnREED ¢ BRI & 3Bz, 774 b
DOWINDBEE TR B, FRAKIRTY 7 7 4 N OWIRE SR T 5RO O BN A bz, 70255
TEMIZ ST EHZ O W T H [FERICHIE 21T WINARY MAZ G LT, ZOHKN D
Sr3xSNO DAY R VORINNLE X, T T A b &5 DT Sn BRE R OWRINATE & IXfEIC#2 > Tk
V. V774 PORNA G E VAL S Sn BRERTIEARWZ L b bz, M2 T, K
HHBEICLIVEFEBEREEHEAEL, EREREORBE LT, INOLORERENLYT T4 FOWIL
1% SrsxSNO #1EH D Sr KIBIZHEE L7= Sn 1 FHKRTH D Z L 2Tz,

IHIZ, FxlEIaAd A EER (USR) FEERZITUY, SraxSnO DOMB{REMEIZ DOV TIRATZ, £D
fER, BIRER NV R THD Z L 2o, £, Buigs T CoORIED & IR B PR MR
TeNTBREREETH D Z L 2D DTz, £ LT, [FIRREOBIREEBIRE & SRR ER & g

T, BHRAENEFICEN EZWHLMCLET], 2D ORI, Srs.SnO THEGMICIRE S
TWD bR\ a1 VBRSO BW ARTE & & L7220,

AFETITEITHEBA RO T L A AT T =S5 HOFERICTHONTHRET 5,
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Abstract We studied the geometrical structure of quantum states using ultracold atomic gases. First, we
experimentally investigated the robustness of topological quantum pumps against disorder, and
discovered a novel phenomenon of disorder-induced pumping. Second, we successfully demonstrated
an experimental protocol for measuring the quantum metric tensor.
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I, BTIREBORMZEARE IR T 2HE R <ATOIL TV S, EFIRBOBMTHAORNE & 13,
EFRETERSND ST —VARETIHARAREDZ L THY . UTOERTFERAT Y T RTOE

WAEENR TV B
Xig(A) = (O, 9]0, 1) — (O, ¥[9) ([0x; %)

WIFRT A—=H A=Ay, Ay, OIHESFT D RETIREE) ZOBOEMIX Berry #ERIZIFI LTV D,
Berry iR DESETH D Chern L AR P HONAREETHY . FARu P hVEFBRSE2ERT D
FCEEREHERSTWDS, o, BMEIETHET VYV EMEINIE T, EIREDREML
BHRBERR S D Z ENMOLNTND[2], Fxid, ZnoOWEEEICET AT E LT, Bl
PE2ETHHHEFZROREEZENLTUTD2o50T —~ TEREZIT- -,

1) FrFRaPHIVBEFRTIZXTIENORE

1 AR ORT v V& B E AR L S B RIFA+ DR T O E R & e 2 LN T,
1 BB 70 ORFHEIT Z DR TER S NZ Chern BT HAI L EFLEND, ZOHBIT MRl
VBT R > 7 (Thouless pumpl3]) & Xidi, Fex 136H 1D Yb B HIF % AW Tl &8N B b S
N5 ZEEMER LTS, AR TIE, A7 Hmns 45° H 728K 776nm-820 nm D
et m ANLD Z & T, FATHIE [4] THW B Iox L TR 2R Gl AR 7 v v v L EREEE L |
MR\ HNVET R T NEFD MR a0 VIR BRI TR D ELIVO R 2 RIS, R, b
Ny RADIEF DRI OIREENN S bR ¥ B AR O EZBRIIRGEEZ S5 Z ST Lz, Z 0% b
BHEI, BB NRTGRA—RERFO2ODEF R T EMAEDEDZ LT, (Nt &loR 7
DILWVARARR T — V AERE L, £ I NENA 52 LT, B> THEEINLIE TR
YT EBRT S EITEP LT,

2 EFHET VY NVAIE

WA, BTHHET VYV ORHAR RSB T B FES BRI IRE S z[2,5], &' T IREEIC
Hefig L 7= AR 7okt LT, FEREIIICETT 2 A8 T o v vy b —ERBEIIN L, 2 X 5l
WEA~OEBHERZET D, ZOEBMREEREEIICONWTHESTHI ETRTFET VYL E
"D ENTED, AETIE, ZORBICESETETFET VYA ENET D2 DOH =72 R Tk
ZEAFE L. kT Bloch WREEZ: & OkE# 7R EEIC X L CRTEIET » Y VICEET 2 BORIEE1T -
Too BERSSE L HEREHA & O ORER, Bn—8nEoni,
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Abstract The iron-chalcogenide superconductor Fe(Se,S) has been suggested to locate in the BCS-BEC
crossover regime. Here, we performed the scanning tunneling spectroscopy (STS) measurements on
Fe(Se,S). Our STS spectra reveals the absence of pseudogap in tetragonal Fe(Se,S). We discuss these
results in terms of the crossover in multiband systems.
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W OBSLEWE T, 7 =V TR X —NE O IHAEEHR X 0 L EEICKE W (BCS Ik
RE), —H CBINMAEERNRKE RMBRTIE, B AEINE XN DO X 5 IR R — R
g L7z BECHREEDNEBLT 5, SIMHASEMNN 7 =/ I =¥ — L [FREE & 72 2 FELIREIX BCS-BEC
70 A A — S —fHEl & FEEIL, 2 O CIXE RO L B REE T ORE X ERTae—L
VARNRRRE LD BRI LEREEN TR TS, 2D X 972 BCS-BEC 7 0 A4 —/N—1{F
I NETHARRIZESNTEY . BIEERTIEEI STV o 710

TR, BOREBAREIR FeSe 14, BARE X v v 7 L RIFREDIEFIT/N S :
R7 I TR NF—%EE, BCS-BEC 7 1 A A — —fE{IZ 8 5 A
BEMEDMER SNV TWA[L], 7 1 A F— S —fEITlE, BmSiEgIEE X
DHEWVIRE T, 7 — /X=X S 4L (preformed pair) | ##¥ v > 7
DI S D Z & MEERIIC THI STV b, KBS FeSe ICBWTIE, Te
PLECE RGO X8 S 4L preformed pair DK ERIET 5
ERLEEINTHD 2], LALLM, EA/ b xVEARREE/ /0t
(STM/STS) DHTE TIFHEF v+ v FIEBIH STV R,

T Hlt, FeSe @ Se % S |ZE 2 UAEIEAHEARS & 52 2SIl L= 1B

i fH D Fe(Se,S)IIZ 3\ C BB R RE I BEC MRRICIT-S5< Z & A#kis & Fig.1. Topographic image of FeSeo.75S0.2s

N7-[3,4], = Z TARMFIETIL, IEHFHD Fe(Se,S)IZxf LT STM/STS »  at 10K

WE%#1T>7-, Fig.1 1T STM HIEN 5155472 Fe(Se,S)FE D kAR 7

T TH D, JRFENHIERT R E L TSR PRI, T8RN s : — .
WIZRE S IES IS D 2 E HERR ST Fig2 ica v #7 2 AR RERETNE W

7 MVOIRERFNEZ RS, TOfRE, T.=5 KLU FTErA LT X 2 bt e 6 K

fhEToarZ s 2 ZREAD L, BIREX v v TTEARITHR TE S b
OO, T.LLETaL Xy & ZA0ORDITBRIS o1,
PLEOFERIT, 1IE 54 Fe(Se,S)IZFU T FeSe [AlkE, #EX ¥ v 7 )38

fEIZBH SN E 2R L TWD, ZNLORERE, v /LT /R KA
28T % BCS-BES 7 1 A4 — —DEENSiEmT D,
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Abstract: We designed new types of the slippery alignment film to control the anchoring energy W using
the two-dimensional phase separation morphology. The film consists of the immiscible polymers: PMMA
has large W, whereas PS has small . We success to arbitrary tune W by changing the mixing ratio

PMMA/PS.

[l 7o a ) 7 g —W)IE, Kby %207 A8 ECEEDS
MIZEAGRE S5 TH Y | BT 4 A7 LA (LCD) DR RFEIZ I T
ETCHHEERFEEEZM Y, £ DO LCD 3, K& W 24 Uik DRLm
Z iR < Rl A M FRLMBEICE B3 29 Y7 v — 71 I W v/ h &<
mE VEEPE A RS TV 5 Slippery BLmEIZE B L C&E 7o, AU TIZ, W D
REIBAEZICHET 2720, REMRW LSRR W 2 F0 2 O ST
ZIRA UI-RL A/ ERL U S B oo 2 ocH 72 2 7 i BERE I L - T
RKERW E/NSW ERFOREMNFRIFFCIF LIREZFIHT 2 L2 8
WO (Figl), TOFER, 2 FEOE D TOREGHMEEZ D Z &L TEED
W ZFF o A5 EE - EBLT 52 LIk LT,

[FEBr EFER] W O/ SVESF & LTPS, KERES+& LT PMMA,
SHIZ PS & PMMA Y7 m vy 7 EAIK P(S-b-MMA)Z Wz, ZZT
P(S-b-MMA)IL PS & PMMA Ot 15T %, a =[PS)/[PMMA], B =[>
7y ZY[PMMAlE T 5, axZEZ2 DT ETPMMA RAA COEEN, Bx
BEZ2HZETPMMA RAAL VORI EDFHIFITEXDEEZD, RIELTE 2
ROTHIFR S BE S O e (W & REREYE (v,)) ORIE L, IR G2E &
W (Fig.2)Z& Fvy, [BSREY T C OB 2 & Lk TR 217 - 72,

T
I(t) = sin?(2¢), ¢, = wt — D — (E) sin (2¢)

Fig.1:
pseudo 2 dimensional phase
separation morphology in the
slippery alignment film

EEHL 0 1ZIAT—VOARELR L, r BEOQIILIFOATERS

ns, 0.4
— w 1 _ V1 2 Vs

" KzzﬂglA)(B P (KZZ St K32 f> @ 0;)3§
AV IRE SR SR BTV yy (T ORISR ERR I, uo XEZEOBRER, =
Kpp i A 2 FoRMEESR, 3o — L U REA2RT, BARLES 5 0.25F
BREE B CRIE AT, MATIC K > TR b Nr « 1/BOBE BT e 8 02]
VU TR 2RI, Fi, B AT —OMEE o CHlEE  =0.15]
O, @ o wDIE & 7> 5 R ORISR RSy, 2 R 7=, IR EZE % 0.1
RARECT, Toh ) v SR F—W L REEESREY A 2N 005t
ZNRDIZ, X7 4 v 71T B4 & T15 Z2 9:1 TRAELIZHO(Ta 0

=#J 120°C) # H\ 7=, T=60.0[C]. w=21/240[rad/sec.] COIRALLL T & D
DIHEZ R LTEDON Fig3 Th D, AIrbbLn5 K HIT, KEHEOME
XX WACHEIT D, addhS<< b licky, EEREMTs L
NN
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Abstract Using NMR measurement under a field gradient, we observed the spatial distribution of spin
relaxation and spin diffusion with Hole Burning method in a cylinder of normal *He. Based on the results,
we found that the mechanism of spin relaxation throughout the sample cell was described by the
combination of surface relaxation and spin diffusion.
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BiiEh sHe B FHI%, FRFEHD A 222 M & iE8) &7 ] O fE X RlHL 2 &K 3175 R(R, ) TRAEAT T &
NDEIFTHBIRENRIE TH D, Azl T ALY VA, [Bllsf 0 DZEFZEL % texture & FFOY, SR
CHETAREABET 3L —CE RSO SIC Lo TIRE SN A, Blx1E. HIRES T Chlizt
7 MViE, i=1H W) 2 0ORPUSHEE L T D, 20X 57 2 FHO B 2 HICIREED domain
DIFAE LT E. I 7soliton” &R DHEH KGN EL D, YHFZEEOEHS1X. AT AR T OB
#f) 3He-A |23 T chirality D %72 % domain [{]iZ T 7= soliton @ MRI, 72 5 N MRSI #IEIZ L5
AL & SR RIS Lz (1], 2 0 FiEZ2 v A # T o iiiE) sHe B 12T X 5 LR texture,
B L O f-soliton DBUHZAIT O 120, Fil-V o v 2% UE L, LU, 8Bii# 3sHe-B 23V
BENDEE QS mK F2ELL PINCEIZET 2 72O OWmBHEIC RO b7 7R EAL, ZOEBREZITH Z
EINTE 2o T,

Z 2T, BHE S He ICBWTHHRET L EEZ LN W—r— T
BEMAY R AV ERNOET R BN 52 L % T i

KTz, /L7 DifElk *He OBFIRR Ty, T er—2 4007 T=26mK fofersl -
WZELB BT THEITREV(~103s) Z L BN H ATV ium; ——%8; ]
%o Lo, HlIBRZEMNICE CiA T & ZRIUIF R 7 = | ——500ms
%, MFER#ORER T, Vander Waals /JiZ XY '2200_ éz 4
& *He 737 L itk sHe & ORI CHALIFMOMmEL & — o

#i(Rapid Exchange) 23 ThHiL T\ %, F7=, [EK 3He 100}
DREFIRERI Ty g 13Ty 2 e THHEWVIZE Y, Z D70, i

BETIZIT < Rapid Exchange O % 52} % ik 5He o=~ = | eSS

12Ty, &9 bR TR ERREEIC 675 5 L o T -1000 =500 0 500 1000
Frequency[Hz]

RAKEL T DV A TS ETEHE | B

O % TR AR T NMR BN £ Y Ribo2eh Figl. Hole Burning

DA EBAFT D & BEERD BEEFA LT L, NEB~ME
ETAHZENMGEN D, L LERIZ, BEENT,~6min O] A 7 — /L CIRIEH —IZEE T D5+
DBl S 7,

ZiuE, MAERIGROBHNIZI T D A B PEEDAL OFEFNOREE] R 77— )L & T4 EE Th
LHZENRERNEZEEZLND, AL ORRPGIE CEMAY—Mi&Es N TAIZ/EY HF Hole
Burning 7£% H\WT, SEEESR 2810 L(Figl), JEBUES D Z2HIE L1z, Z OFER G ELNOB LN
BHRVFEE OBV TS L » T 1225 Z E BAER S NT-, 52, REEROEAEMEN LT
DOPLEELG: & BEMmIZ[EFE LB AR3He DR EHEMC L VA IND Z EnbroT,
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Abstract In the process of the cytokinesis, some specific proteins localize at the cleavage furrow. We
reconstruct the cytokinetic conditions with the proteins encapsulated in cell-sized droplets to observe

dynamical properties. In a certain condition, a cortex formed underneath the droplet surface showed the
deformation.

© 2020 Department of Physics, Kyoto University

BEAZMINRIE, SRR R A A FRORRE A EIT T 2 200 S E S ERBRE RS, IHIT, b
DOIZIRITER T 72 <, BE OEWFRIBIRIZEBIT 2 NEE L OSMT OBREE ZE RIS U keI 21tk
T 5, MRDHEORKBEETITHRE N 220200 d 7 e ANEZ 50, 20 & HaBEE T
JF DY TR S, TG L THZbEz2>< 0, fifnsd < OV ) 5412 L CRlE 43 2~
EEDEPHMOLNTND, ZORE, <UL e LTBIEINDZDEIEICIET 7 F b &) THEFEED ¥
VNTENRELTEY, MinsRoBhE K7 LRk ST s 1] [2],

DENEDIRIZE T D X =~ VR BEREEAGRINZTHAN S 7o BE/ERIK 1 CTd 5 actin, myosin
EITHENE TR OND & X E A2 ILTHHRAKREIZEI A L T OB L, ZORE, <
OMDOFNTERETDHHLONRELN., in vitro THEENHEGRHKIZIE. AR A =V —D—>
B XFFT ARG DT,

Omin 10min 20min 30min 40min 50min 60min

Fig. 1. Time series for the droplet’s deformation process. The upper images are fluorescence
images and the bottom ones are transmitted light images. Scale bars,10um.
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Abstract We study the dynamics of quantum turbulence using Onsager’s theory of ‘ideal turbulence’. It
is found that there exists a crossover in the energy cascade. Moreover, we speculate that quantum
turbulence is regarded as a special case of “van der Waals turbulence’.
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+- 338 L2 ELIE O %0 1% Kolmogorov D5t BEEm [1] & Onsager OFRARELIEH R [2] 12 L > THEZ &
o, ZNHOEGHIC IR, LI TIEANIC L > TEASHEESH T XL =N LD /SR 7r—)L
~EHHRICHEE SN D =RV — D A7 — REIRNET, 2N RLF— RS MVRE (k) «
k=53 72 % Kolmogorov A7 kL& 7RkT, I, BEL S & ELTT & O = f L F—h 2 r— R -
TRILF =AY MV EIRT I & NER - EBRICRH S [3], ZOFHEIT ‘Kolmogorov i~
TR R BEEEEDOFEEREL TS LHICE 2D, LM LEFELRIEHIELEE 1R s —m b
PFEFEo, #il 21E Kolmogorov A7 kL Z m I EE L V& s EUANZ 3V T Kelvin 0 A7 — R
LV BAEIRA O RNVX = A — FBIRPFET 2 Z LRI TS, 20 Kelvin 7 2
r— RIZPE) TR F— AT FUERR 0 BRI Z R, 2 ORI U I BIEE OB AN ELL
LCEY ., WM BRERRIAT 3 T2 D,

P b2 E 2 TABFZE Tl (a) &1Lk O BERAIMAT & (0)FT 77 2R ELIR LS « ET VOBKE Z{To72, B
REYIZIE, () CIIAERIZEE T F T o 7-ELii Z stk 3% Gross-Pitaevskii 727> 5 Madelung Z8#12 &
S>THLN S B Euler HRE 2 - 7=, B+ Euler FRERUTEH O Euler R & TERBNIE L ORI
HT D7, Onsager OFMEELMBEER AT 5 2083 TE 5, 2O L D727 7 a—F T Kelvin il
A7 — ROBERERCK ST D TR —AXT MLVORBEHO NI THZENIZTORNTHD, —
J7(b) TlEE ¥ Euler TR D% & > 2 5 Navier-Stokes-Korteweg (NSK) T2 KA - 7=, Z D J7FE
X CRER SN D ELROMEITFHR A OHDHRD ZHETHAILNTI o 7hd, FFMIITEF-ELIE & [F)
RO H TN AT L ESND, AFFEOHAEZ O NSK HRRR TRl S5 HH R LR OE 5 2
W2 BERIZ I, Kolmogorov ¥ 7 7 A2kt D & FEL O E ST WM T 5 2 L TH 5, Kb
e TlL & 51T Kolmogorov 3l 7 7 ARLE DM DR 7 7 A% RS T 2HFLET VA2 TX 57210085
MR L. ZEMBAIZIZEN D OFix OFLiEZ 0 ET 5 Z L = HiE7,

@IZB LTI ORE R AT ()& AT 2 FEO Ay — V= R VX —T T v 7 ARFET D,
LD HRELR LR HDOTHY . b9 1 DIIBEFEIRFAO LD TH S, (i) EEkIZ BTl
HMEGR E RO XL F—T T v 7 ZAREB L, = /LF—Z7 LiE Kolmogorov A7 kL
E(k) o k™53 Z g, (i) @A RIc B W I B TR O =X NVF—T7 T v 7 ARl L, =L
F— Ry MREK) o k™3 & 72 B, TAUA Kelvin 1 2 o — RIZkHiST 5 = %A F— 20 LT
LHEBZLND,

(OB L CIXROFER A2 1572 - NSKITFEA TR S U5 fLjit—van der WaalsELjit & FE5 Z 25—
R E FREDF TN H A lr— RERT, 202 L b E-ELiEA van der WaalsfiLii 72 2 B & 72 il
MOFFRR G A E LTESITOND Z EXRBIND, SHIZ, 2RTEXYET LAV EEETHZ LI
F0. INODELIRE TR B2 DT A — Rt « =X)L — AT MV ETRTEEE T L 2K
THZEITHEPILT,
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Abstract Resonant tunneling diode (RTD) is a candidate for the continuous-wave terahertz detector.
However, performance and principle of the detection has been still unclear. In this paper, we evaluated
linearity of sensitivity and noise equivalent power of RTD under continuous wave irradiation.
Furthermore, to investigate RTD detection operation under strong electric field, we measured response
for picosecond THz pulsed light.
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g K> RV A 4 — R (Resonant Tunneling Diode; RTD) (/341 7 A& EZFIMNT 57200 CTF 7 ~b
VA OREEFIRN AR ERT NA A TH Y, A A=V TGN 72 E~DISH N FEIEE 71T
W5AH[1,2], 72 RTD 137 7~ YRR E L TOATIE R #lET 7~ VY ibegs & L CHEIET
LZERFMONTND, 7T~V RHEIIINERIUC L 5 FRFORE EAZFIHA L 00, Eift-
BIEFHEOIERICEIC L 2 “F"REZFIA L0 0R 5D, BREDETT NA ABITIE Y a v hF—2
V7 HAA— KR ERTHDIHD, &R EFEROMOY a v M —[REZHTWAH oo, H—HES
HEMEICZLWEWSENH -T2, RTD bE T A AMOT T~V g Th D508, 'E1-H 4
EERANTWD DL EREENHMG S, EFEICEN TS, £7-, RTD A ERENEL /2D
& Photon-Assisted Tunneling (PAT) DOZNENEZIZ/2 0 | JEE D SA T ARG A RN RO
ZERFMBENTWAIS),

A2 TIiE, RTD OEEET T~/ k2R & U COVERE 2 K5 1 Z31M L. M EMERELZ B & 72
TAHZEwHME LTz, Fig. 1 1334 7 AEEZEE LIZREOERMZ/L DO NS HREKFETH 5,
FREZIZH L CRIBERISEZ L TWDL 2 &0 RRIE TH DL Z e bnd, BEL /A X L~ULDAER
L0 MEESARE A 54.6 pWHZ' 2 Th 2 Z L Bbhotz, ZhiEyay hxF—NU T XA F— K&
BEUEORETH D, £io. A T ABJEERFMED S BEFEICE

LB EAT ST, OnmswwwmwyLlﬂg
£7-. WES FTO RTD BHBIEEZ 572010, KIETHOIT -~

o — = AL P . . . -0.3 : Y
WRWWSIV AT T~V e 21T > 72, E— Fu » 7 Ti:Sapphire oo RN

L—#— (VULRIE100fs, #V KL 81 MHz) &frg7 v 7F 0620
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Abstract We investigate the photo-induced nematic-isotropic transition of azo-doped lyotropic liquid
crystals due to the trans-cis isomerization of the azo-molecules. We measure the change of the relaxation
time of the orientation fluctuation during illumination of blue light and try to understand mechanism of

transition.
© 2020 Department of Physics, Kyoto University
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Fig.1:Observation result of polarized camera.
a),b) is without Azo compound before and after
excitation light irradiation, respectively. c),d) is
with Azo compound before and after excitation
light irradiation, respectively.
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Abstract It has been theoretically predicted that non-Abelian anyons can be detected and visualized by
scanning tunneling microscope measurements of a-RuCls monolayer on a metallic substrate. However,
thin film growth of a-RuCls by deposition technique has never been reported so far. Here, we fabricate
a-RuCls thin films by pulsed laser deposition.
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Abstract We investigated the impact of the A-site cation on the photoluminescence (PL) properties of
lead halide perovskite nanocrystals by single dot spectroscopy. The temperature dependence of the PL
spectrum shows that the A-site cation influences the low-energy tail of the PL spectrum and the Urbach
energy of nanocrystals.
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Abstract We explore impurity effects on superconducting monolayer MoS2 and transition
metal dichalcogenides (TMD) lacking inversion symmetry. We demonstrate the
experimental data is reproduced by impurity effects on monolayer MoS2. In a model for
generic monolayer TMD with Rashba spin-orbit coupling we show upper critical field
increase by impurity effects. critical magnet
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14 impurity 1jtau/Tc=0.2
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B R A E RIS 5 b oo, HUKIR B CIR IO L 00| T s
BERBES AR LI2), SHEERFELEFETS, COFREELT
Z DFATHR TII AT > TV W Z ERFET B D, Fig. 2 CriticaTlm magnet of
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Abstract We investigated microstructures including the unconventional superconductor SroRuO4
to understand its superconducting symmetry. First, we studied the properties of superconducting
junctions between SrRuOs4 and other superconductors. Second, we investigated the
magnetoresistance of FIB (focused ion beam)-fabricated Sr,RuO4 and observed 2-fold anisotropic
H, depending on current direction.
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Abstract We study an ultracold fermionic superfluid with two-body loss of Cooper pairs. We develop a
mean-field theory for non-Hermitian BCS superfluid with a complex-valued interaction. By analyzing a
gap equation, we find reentrant superfluidity accompanying exceptional manifolds unique to
non-Hermitian systems due to the continuous quantum Zeno effect.
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In recent years, non-Hermitian (NH) quantum systems have been actively studied both experimentally and
theoretically. It has been revealed that non-Hermiticity drastically alters the properties of a number of quantum
phenomena that have been established in the Hermitian physics [1, 2]. Such theoretical predictions have been
confirmed experimentally by using optical systems and ultracold atoms. However, since most of the previous
studies dealt with single-particle physics, understanding of many-body physics in NH systems is yet in its infancy.
Motivated by recent experimental advances in ultracold fermionic atoms, we analyze a non-Hermitian (NH) BCS
Hamiltonian with complex-valued interactions arising from inelastic scattering between fermions [3]. We develop
a mean-field theory to obtain a NH gap equation for order parameters, which are similar to but different from the
standard BCS ones because of the inequivalence of left and right eigenstates in the NH physics. We find
unconventional phase transitions unique to NH systems: the superfluidity breaks down and reappears with
increasing dissipation, featuring non-diagonalizable (exceptional) points, lines, and surfaces in the quasiparticle
Hamiltonian for weak attractive interactions [Fig. 1(a)]. As for strong attractive interactions, the superfluid gap
never collapses but is enhanced by dissipation due to an interplay between the BCS-BEC crossover and the
guantum Zeno effect [Fig. 1(b)].

(a) Uy /t=18 (b) U, /t=10
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Fig. 1. Numerical solution of the order parameter Ao as a function of dissipation y obtained from the NH
gap equation for (a) U1/t =1.8 and (b) U1/ t = 10, where t is the hopping amplitude and U, is the attractive
interaction. We assume a cubic lattice.
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Abstract We investigated the nonlinear response of metals under intense mid-infrared excitation. High
harmonics up to the 9th order have been confirmed in the metallic phase of 2H-NbSe,. The results
suggest that the main mechanism of the high harmonics are is generated from the nonlinear current of free
carrier.
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Fig. 1-(a) High harmonic spectra with parallel (red) and perpendicular (blue)
polarized condition to the MIR-polarization. (b) MIR-intensity dependences of
5th (red circle) and 7th (blue square) harmonics.





