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BB ER LETH, ZOWETIL10-40K D
FEI T MR O B B S, WK CIHEHT ER AR
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B4 2: PONTA 534 CRLHI S 7z CoTasSe DI EL 7 = 7 7 1 /1, (Ref. [8]&L YV 5IH.)

AH L, RHBELOBBR THIEF DA BRI L2 b0
(Spin-flip(SF)#kEL) & K5 L 72 @ (Non-spin-flip
(NSPYBEL 28 L= 25, K 2 oL 5z, HZE#O
(1/2,0,0) £\ H U TiX NSF #8ELO A3, (1/2,1/2,0) &0 5
JATIL NSF & SF #ELom G Bl S hE L, Zofs
FEFEHOMHEN D BRI EEETT L & i LT
ERDE, ZOWHEOBRMEITR 3 1R LIEL 51T Co
DWERE—A 2 FRILERICES LI bDTHDH Z LR
SN0 E LT, Zhud, BEREARNO Co BRItk T
EBND 2 2OMERIZONT, —DIFRE—A > b)Y
ETCHEEONEZRE, b5 —HEaTIMIZm &
5 Tall-in-all-out) B OEFNZ72 > TWET, 2D
RO all-in & all-out OERE KRS 72 b O LELIC
WARTHDITOE TR, WF AT E) CIEE~
DEDT, BRE— AL hOME & Kis S 2 R Rfiskt
FREIC Ko TERYVAVET, ZHUXESICEEHETHEAL
7 R [ SRR R DR 72 BORBEVERE IS T 0 | Wi 130
BHDOR—VNREERLET,

a

oe-

oer

3 : CoTasSs DEEIRAEIZRIT D all-in-all-out FUBLIAHEE D
R, 7245 ORI S SR EITRIS LT Z D ORGSR K A
A, ENENBHHGEDOR—NVHREEL DD, ZDOZ2%

roy & M) iz gs e oiEfaisd s N TE
%, Ref.3DF LAY Y —RiiH

ZOMFRIZBEAEELIZL > TRMXITE LD LI, KT
Nature Physics #EIZ#HEHisnE L72[3], 5% DL 5%
WREEANERAL U, SORBEMEAR D 2 & L BB 0 Sk Fik:  S28R
HINCIRET D Z ERROOLNLBFHA L > TS H &R
WETA, DX S 72 BIIZIEAS B 7 w7 L
DIEFIAZ T, £l PHEFEELIIRRE—A 2 hO
FRAY 2B PRE 72 1T T < ok b K 2 8Ll
L EL/ETTNG, SHRENETED LTI OH LU
R[RFRE TIEDAE U H A F 7 ADHEEED T <
TLEHHBETHDLEEBEXTNET,

BE :

[1] S. Nakatsuji et al., Nature 527 7577 (2015).

[2] S. S. P. Parkin et al., J. Phys. C: Solid State Phys. 16,
21765 (1983).

[3] H. Takagi et al. Nat. Phys. 19, 961-968 (2023).
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e A ERIVIE HgCroSeq WD 1V SN 2

WEPE 50 1 2

Wik b —L 2 MR ¥ — EY EH
ETRZEN RS mGETCAMER e B
WBRRa b — L MERERRE ¥ — K BiE
WiRae— L MERFEEE 2 — B &
JREB RS KEGEERTRFAMER EA /X

HE

B ARG OB T, R OWES R R 25T
ST o5, BFOTRLF— L HMOBIREET
ROPHUE, BEAREROMEE & dn T 58 Th 5T HIERIT
HETHD, ZON FyEE ERIICESZENTE 50
8. 8 E SR E -4y YeiE (angle-resolved photoemission
spectroscopy, ARPES) TH 5,

ABFZE[L]1E, FRmEME A B0 HgCraSes DNV Ryt
ARPES I KLV BML7ZHEREZRET D HDTH D,
HgCraSes (%, 2 DD /3 RAFEN 3 Rt EZEM D 1 &
TRDLDLIANRERED (VAN EER] THHZ ENHE
AMANCIRES N TWEME TH Y [2]. ZORRIIV AV
FEBOP CTRAYOMIE L LTAS bR TWD, L
L. AW CTE A4 1%, ARPES (219 HgCreSes DX K
DREBNS 5 Z ISR L, FRIENTOE T AL ER
BnenwZ EE RN L, £, BRURENE - FRAMEK

DRI GyFCRIE - FATHIE L VR 2230 REHRIZ K - T

ZOREREEMIT D LI B LTz,
HEER01): VANEERE

2 DOV RBREZFEL TWDBEE, —fRIIZA RO
B0 S Ko THBBIEANER L =0 F—F v v T
B, v v TBRENTIANEEELD A D= AT,
WDE T SND[3l, EHELE 2 DD FDH%
ExBHE, TONIN =T ML 2x2 [THITH D HALAT
Fl| - 37 UITHIOMIEER TEE D, MR AREITEE
DR THY . 3 2DRT UATINEN DIRE AT RTE
BT L ZAEFANY MRS 53, 3 IRICIEZER T
HIVZBEMEN 8 & DTG E M- THMFEL D 5,
EWVWHZETHD, DL BRBARHRICHEKT LT AL
SLISMT b RFREICE SR U st i T8 R2MERS
5B D,

TANVEERIL, 7 =V I EMAHEOTE S RIZY
ANRPHLMETHY | FRTT A VIR L TR

5 PHEXVE B3N

W2 RT L ONER ZED TN D, Bl E SR
SR Z R 72700 T A VRSB OYE . B2 M O AR
55 (XU — R[4 ISR D B AR — AR RN E ORFE
BIThD, VANRTNY —lW=RIFRWT 5720, MiE
WICHDTANRITRER—NBZEEE RELFTH2EMN
WS D, EBE RERBER—VDRETTWE T
BN TANEEZR>TWAZ ERRE SN TE-[5-8],
M 2(2): HgCraSes D23V RoHEL
HgCraSeq I[FHRBEMEA R NAMETHY . DN Koy
Bz LIoMok%E LIz —a Ry REFIMoRRE L
T TNy RERD, TR TIEZNOL DN FR T =
IVIHENFIT CREL VA VR EELD EFRISNTED
[2, M 1(a)]. BFHA—NREEZRTZLEEHRESNTND
9] L2 L., BEAR—ADROBERFMER END, N
U — Sl Tl e < AR X B BRELE SR TIE s &
WOIFE S HH[10, 11], E b2, BEICHNZZ OWE
IR — N REBFANY ROMICEREYX ¥ v 703 & D
PEAE RS B VTHERIR & L THbL TR Y [12], HRAMK
WAHIZE VR RE Y v 70 0.3~0.8 eV FRETH VIR
IR EKRGET D ERHEINTNDB[18], 2D k)
12, HgCraSes 1IN F¥ v v 72RO IR K 1(b)] T
BB KXY v TR LT T AN EIRTH D000k
HLTELT, ARPES (T XL 530 Nk o B 344
BEEN TV,
(@) H1IEER

(b) Bk
Tl
B R

1: HgCraSes ICOWTFR SN T & 7230 OB,
(a) VA NVEBBOLE, (b) BSOS A,

IxRILF—




ASBEFE D R R

Fex 13 E 7 HeCraSes HLALFBHI I UESUSEHIE I
K ORI A3 YR E ATV FeATAFFE[13, 14] & [FAEED
WOV HHRTED I L 2R LT, BEXIEIUREORE
RN SRPELERE LTOX Y VT XA TH2RDD D
ENTE, p MBIV n MOWHIZOWT ARPES #IE %
SPring-8 # X #E S — AT 1 > BL25SU Tiro
7o FERIFRK 2D THY, EHLLOFX VT HAT
THAR—NNY ROLEBBHI S, B Y RIIEHI S
ipolz, =7 aWEIE O R b E 2. HgCreSeq 13
MR TH D L ERITRT Z &R TE T,

0
N =
o Q;
iy i
w w

-14
(b)0.6 (c) ,

0
= -
2047 >
Q 2
5 o
° 0.2 '
© w
o
0 r 1 .
0 01 02 oA 0,
Mixing ratio o k(A7)

2 ABFIEDRLR,

(a) p T XY n BIEREHI X § %5 ARPES Il E D5 R,

(b) HSE06 /1 7'V » RBOBEA a &30 Ry v TORIR,
(¢) M)A L > VD SICKHET B4 TRt Lz Sy RoaH,

VT, AT OFE TiX HgCraSes BB TH D
ETRENT-EROBEETo T2, WS, HENEI R
(density functional theory, DFT) [15, 16]i25-5 < & 1-4k
REEI DA< ATON TR Y | ZZHFET XL ¥ — D3I L
WX B % 1 — %k A Bid U1 {2l (generalized gradient
approximation, GGA)2 5, GGA X Y IEE it HE Tk
ELTRRA A 7 Uy FBEREBERSNTEY, £
ST TR T B3 E TR L X —O R RO R EL
PERT A FENTWD[LT], B DFT 3HETHRLND
Ny Ro3#IE Kohn-Sham RO b D ThH Y EEEDNV K
SHE OXMISITEERORMIZH 50, GGA ZHWTHED
NDHN F¥y v ZIEERMBEL VNS RDEBICH Y |
NA T Yy NRBIEOT NERIEIZE S Ry v TR

220D ZEnHEESNTWS[18], AW T,
HSE06 /4 7'V » RLEAE[19] % VT R DE
HE{T-7-, HSE06 I¥ GGA O—fTH % PBE JLEIK
[20]iZ Hartree-Fock ZZHi— R/ F—ZEA L THY, &
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INTERMAG 2023

Best Student Presentation Award Finalist &
Best 2023 Lightning Talk Award

The INTERMAG is a leading international conference
encompassing all aspects of fundamental and applied
magnetism. Scientists and engineers from various fields
worldwide are participating and contributing to the
technical sessions. The program includes oral and poster
presentations, invited talks and symposia, tutorial
sessions, and exhibits. This year, the conference was held
from May 15 to May 19, 2023, in Sendai, famously known
as the "City of Green", boasting a captivating natural
environment, delightful cuisine, and distinctive hot
springs. The conference is jointly sponsored by the IEEE
Magnetics Society and the Magnetics Society of Japan.

The IEEE Magnetics Society established an award to
promote students in research and recognize excellence in

graduate studies in the field of magnetism, known as the

Best Student Presentation Award, in which I participated.

The Lightning Talk is a new format organized by the
IEEE Magnetics Society Young Professionals. It falls
under the category of 'Special Sessions'. The idea behind
it is to present your research understandably to an
audience outside of your field within three minutes. The
talks are given by young professionals in magnetism
(from Postdocs to Asst. Professors and industry), followed
by audience feedback and a panel discussion.

It was my first time joining an international conference
and giving my first oral presentation; consequently, I was
nervous about it. However, being chosen as one of the
'Best Student Presentation Finalists' was a great honor
and filled me with pleasant memories of my first-ever oral
presentation. It motivated my research and made me look
forward to future conferences and presentations!

The Young Professionals Lightning Talk is a unique
format where the presenting skill, instead of the content
of the research, is in the foreground. I understandably
conveyed my research to the audience, which granted me
the 'Best 2023 Lightning Talk Award'. I am pleased about

this and immensely enjoyed this different kind of format.
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Nico Daniel BUDAI, D2, Otani Laboratory

Figure 1: Me (Nico Budai) holding the awarded certificates at
ISSP.

In the following, I want to give a brief introduction to

my study.

We have recently developed a magnetic imaging
technique based on atomic force microscopy (AFM) and
the anomalous Nernst effect (ANE). The sample to be
investigated is heated by a parallel wire, which raises its
temperature. If the AFM-tip touches the surface of the
heated sample, a local vertical temperature gradient, VT,
is induced (the AFM-tip works here as a heat sink) below
the tip-contact area. Due to the

magnetization

dependence of the anomalous Nernst effect, given by

Eung = Sang - (M X VT),

and the locally induced temperature gradient, the
magnetization direction (or anomalous Nernst effect) of
the touched point on the sample surface can be detected
accurately. Figure 2(a) shows the schematics of the
technique.

We applied our method to the Weyl ferromagnet
Co2MnGa, famous for exhibiting a very high anomalous
Nernst effect among metals [1]. In Figure 2(b), the
topographical image of our device, including the heating
wire, can be seen. The sample itself is indicated with a

white box.



Substrate

(b)

y % .

V’,

Figure 2: (a) Schematics of the proposed magnetic imaging
technique. (b) Topographical image of the sample obtained by
standard AFM measurement.

We can scan under different external magnetic fields,
which allows us to investigate the change in the sample's
magnetization during this process. As indicated in Figure
3, a clear change in magnetic contrast from +134 mT to -
134 mT can be seen. Here, red means a positive measured
voltage, and blue represents a negative one, which
resembles a positive and negative magnetic field. At -5
mT, even a clear domain wall (transition from red to

white to red in the middle of the wire) can be determined

2.

Our technique provides a sub-100 nm spatial resolution
and does not rely on net magnetization, making it a
promising candidate in materials science. Especially for
non-collinear antiferromagnets such as MnsSn, this
magnetic imaging technique is applicable, enabling a way

to determine their magnetic properties easily.
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Figure 3: Results of the magnetic imaging on CoeMnGa under
different external magnetic fields.
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1, Opening remarks,
2, Hiroshi Oike, University of Tokyo, "Similarity of metastable states formed by atoms and electrons"

3, Kodai Niitsu, National Institute for Materials Science, “A new concept of viscosuperelasticity for thermally activated

martensitic transformations”
4, Wenhao Sun, University of Michigan, “Predicting the synthesis and synthesizability of metastable materials”

5, Motoaki Hirayama, University of Tokyo, “First-principles material design for topological and strongly correlated

electron systems”
6, Yuta Murakami, RIKEN CEMS, “Metastable states in photo-doped strongly correlated systems”

7, Keisuke Matsuura, Tokyo Institute of Technology, “Control of metastable states in materials with low-temperature

hysteresis broadening”
8, Hiroko Tokoro, University of Tsukuba, “Development of functionality originated from thermodynamic bistability”
9, Akihiko Ikeda, University of Electro-Communications, “Metastability in phase transitions at above 100 T”

10, Free discussion & Closing remarks
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B’ : Feasibility study of quantum spin liquid in extensions of the Kitaev model
HEF : 2023 4F 6 H 16 H(&®) FiR 4 Fi~7F#& 5 I

S MERESE 6 BESS 5 23 —% (A615) KU Online

%Ml : Dr. Kiyu Fukui

g : Department of Applied Physics, The University of Tokyo

TE:

The Kitaev model provides us with a rare example of exact quantum spin liquid (QSL) states in more than one
dimension. While it is very important to explore new platforms for realizing the Kitaev QSL theoretically, extensions
of the model make it no longer solvable and numerical calculations are challenging. Here we address the feasibility of
the Kitaev QSL for three extensions of the model, by using the pseudofermion functional renormalization group method.

The first one is the extension to higher-spin systems [1]. We clarify the ground-state phase diagrams of the spin-S
Kitaev-Heisenberg model systematically by changing the ratio between the Kitaev and Heisenberg interactions and
the length of spin S. We find that the Kitaev QSL regions remain stable for S < 2, whereas the regions are quickly
shrunk while increasing S.

The second one is the extension to three-dimensional (3D) systems [2]. Studying the Kitaev-Heisenberg model
defined on a 3D hyperhoneycomb lattice, we show that the ground-state phase diagram is similar to the two-
dimensional honeycomb case. Our results respect the four-sublattice symmetry inherent in the model, which was
violated in the previous study.

The last one is for ultracold polar molecules trapped in an optical lattice [3]. We study a model proposed as an
implementation of the Kitaev-type interactions, and clarify that the ground state is magnetically ordered. We also
unravel how the Kitaev QSL is destabilized by the long-range interactions originating from the dipole interactions

between polar molecules.

[1] K. Fukui, Y. Kato, J. Nasu, and Y. Motome, Phys. Rev. B 106, 174416 (2022).
[2] K. Fukui, Y. Kato, and Y. Motome, J. Phys. Soc. Jpn. 92, 064708 (2023).
[3] K. Fukui, Y. Kato, J. Nasu, and Y. Motome, Phys. Rev. B 106, 014419 (2022).

If you wish to participate online, please register here.

[/ : Topological gap labeling in moire quasicrystals
HEF : 2023 4F 6 H 23 H(&) FiR 4 R~ 5 I
5 : Online and Lecture Room A632 , ISSP (Hybrid)
a%Mh : Prof. Mikito Koshino
i : Department of Physics, Osaka University
e
Twisted 2D materials, consisting of rotationally stacked layers, can generally beregarded as quasi-periodic systems
(quasicrystals)in that the systems have multipleperiodicitiesincommensurate with each other.Here we present a novel
approach to characterizing energy gaps in 2D quasi-periodicsystems using a set of second Chern numbers. Theses

numbers correspond to quantized Hall conductivity in a 4D system, which isconnected tothe original 2D quasicrystal
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through a process of dimensional reduction. We apply the theory to hBN/graphene/hBN superlattice, where we find
thattheelectronic spectrum exhibits fractal minigaps, and each of them is uniquely labeled bysix second Chern
numbers. We also consider the bulk-edge correspondence in this system, and discover that thenumber of edge-states

bands per unit length is determined by the second Chern numbersassociated with the gap.

[1] M. Koshino, H. Oka, Phys. Rev. Research 4, 013028(2022).
[2] H. Oka and M. Koshino, Phys. Rev. B 104, 035306 (2021).
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[
[2
3
[4

T. Yamashita et al., Phys. Rev. Mater. 2, 013803 (2018).
K.Terayama et al., npj Comput. Mater. 4, 32 (2018).

T. Yamashita et al., Sci. Technol. Adv. Mater. Meth. 1, 87 (2021).
https://github.com/Tomoki-YAMASHITA/CrySPY.
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2 : Interplay of the electric dipoles and lattice degree of freedom in the triangular lattice Mott
insulator k-(BEDT-TTF)2Cu2(CN)3
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Bt 53 —% (A615) KU Online

iffil : Prof. Natalia Drichko

FilE : The Johns Hopkins University

e

Molecular BEDT-TTF-based Mott insulators are unique S=1/2 triangular lattice antiferromagnets, where the
electrons, which carry spin, can also produce an on-site electric dipole moment|[1].

The interplay of the charge and spin degrees of freedom in k-phase BEDT-TTF based salts is studied already for
about a decade. x-(BEDT-TTF)2Cu2(CN)3 is the most studied material of thisgroup, which was the first proposed
triangular S=1/2 spin liquid candidate[2.3], but recently a low-temperature singlet state is suggested by some
measurements[4]. There are still unsolved questions: Does x-(BEDT-TTF)2Cu2(CN)3 develop charge
disproportionation? How does it influence the spin degree of freedom? Can we control charge and spin degrees of
freedom and their coupling by external stimuli?

Raman scattering spectroscopy is known to be a practical tool to study these problems, allowing to probe in one
measurement the charge degrees of freedom by charge sensitive vibrations of ET molecule, magnetic excitations, and
lattice phonons.

In our recent experiments we followed the behavior of lattice modes as well as charge sensitive vibrations in x-
(BEDT-TTF)2Cu2(CN)3 down to low temperatures. The analysis of the line shape of the charge sensitive molecular
vibration shows a Gaussian line shape with broadening on cooling, pointing on the developing fluctuating charge
disproportionation with disordered charge below approximately 40 K. Lattice modes respond to this change in the
charge degree of freedom on BEDT-TTF molecule by an increase of intensity, which is a function of polarizability.
Below approximately 20 K lattice modes associated with the BEDT-TTF vibrations signal the new changes: intensity
starts to drop, an extra mode becomes active at 37 cm-1 in (b, ¢) scattering channel, in (c, ¢c) channel BEDT-TTF lattice
modes broaden considerably. We discuss how the observation suggest charge freezing and scattering of phonons on

charge or spin-charge excitations.

1. N. Hassan, S. Cunningham, M. Mourigal, E. 1. Zhilyaeva, S. A. Torunova, R. N. Lyubovskaya, J. A. Schlueter, and
N. Drichko, Science, 360, 1101 (2018).

2.Y. Shimizu, K. Miyagawa, K. Kanoda, M. Maesato, and G. Saito, Phys. Rev. Lett, 91, 107001 (2003).

3. S. Yamashita, Y. Nakazawa, M. Oguni, Y. Oshima, H. Nojiri, Y. Shimizu, K. Miyagawa, and K. Kanoda, Nature
Physics 4, 459 (2005).

4. B. Miksch, A. Pustogow, M. J. Rahim, A. A. Bardin, K. Kanoda, J. A. Schlueter, R. Hubner, M. Scheffler, and M.
Dressel, Science 372, 276 (2021).
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BiRE : Semiclassical ground state analysis of a two-dimensional trimerized quantum magnet
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% : Online and Lecture room A615, ISSP (Hybrid)
#fl : Dr. Yoshitomo Kamiya
filg : Shanghai Jiao Tong University
HE:

In a quantum spin trimer system with half-integer spin, each trimer has a spin-1/2 responsible for magnetism and
a pseudospin-1/2 responsible for electric polarization and scalar chirality, and their interplay is expected to induce a
variety of different phases and multiferroic phenomena [1]. Although there are few experimental realizations
compared to the well-studied quantum spin dimer systems, trimer systems have been realized in the so-called
breathing kagome lattice and organic magnetic materials based on molecular magnets. In this informal talk, we will
discuss our ongoing study of magnetization processes in the trimerized triangular lattice Heisenberg model using a
semiclassical approach [2]. Despite only nearest-neighbor interactions, a series of incommensurate phases with field-
dependent wavelengths are suggested over a wide range of external fields. Interestingly, the instability of a 1/3

magnetization plateau may be caused by a mechanism completely different from the well-known magnon BEC.

References:
[1] Y. Kamiya and C. D. Batista, Phys. Rev. Lett. 108, 097202 (2012).
[2] Z. Zhang and Y. Kamiya, in preparation.
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B S UANRICXOMSNICR 2, FylO R 7YV OF v RV A =X L / Research on cathodes
of lithium-ion batteries by synchrotron soft X-ray spectromicroscopy
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A6 (2) : Zhang Wenxiong i SCHE K
#H : Research on cathodes of lithium-ion batteries by synchrotron soft X-ray spectromicroscopy
e

Lithium-ion batteries (LIBs) are attracting attention as a promising technology to realize a low-carbon society. The
performance of LIBs was mainly determined by the active materials of the cathode and anode. To fully understand the
physical properties of cathode materials, it is essential to obtain the surface and bulk information on cathode materials
and a better understanding of the electronic structure based on the Li-ion intercalation/deintercalation reactions.
Synchrotron radiation facilities offer advanced capabilities for studying the chemical and electronic structure of
cathode materials at high spatial and energy resolutions. By combining soft X-ray microscopy with spectroscopic
techniques, it becomes possible to correlate local structural changes with the electronic and chemical properties of the
cathode materials.

This report will elucidate the surface electronic structure of the prototypical LiCoO2 cathode particle by surface-
sensitive microscopic resonant X-ray photoemission spectroscopy using 3DnanoESCA [1]. Meanwhile, the chemical-
state changes of the individual LiCoO2 particles after the charging will be explained by bulk-sensitive microscopic
absorption spectroscopy using scanning transmission X-ray microscopy (STXM) [2]. In addition, the air-oxidation
nature of the olivine-type LiFe0.6Mn0.4PO4 nanowires with carbon sheath will be demonstrated by STXM [3]. Overall,
synchrotron soft X-ray spectromicroscopy provides a powerful toolset for wunderstanding the Li-ion
intercalation/deintercalation mechanism of cathode materials in LIBs. It allows researchers to obtain detailed
elemental, chemical, and structural information with high spatial resolution, enabling the development of more

efficient and durable battery materials.

[1] Z. Wenxiong et al., CrystEngComm, 25, 183-188 (2023).
[2] Z. Wenxiong et al., Sci. Rep., 13, 4639 (2023).
[3] Z. Wenxiong et al., J. Electron Spectrsc. Relat. Phenom., 266, 147338 (2023).
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28 : Generalized Skyrmions in spin-1 quantum magnets
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Skyrmions, which are representative of topological magnetism, have been studied intensively around the world since
the successful direct observation of them in 2009. One of the reasons for the present interest in Skyrmions is that they
are robust against perturbations owing to their nontrivial topology of spin configuration and are expected to lead to
the development of magnetic storage devices with ultra-high density and ultra-low power consumption. On the other
hand, in most studies on Skyrmions over the past decade, spins have been treated classically.

In such a trend, we studied topological magnetism in spin-1 quantum magnets. Using homotopy analysis and a
numerical optimization technique, we have discovered a new type of Skyrmions (solitons) with emergent interactions
in the S=1 bilinear biquadratic (BBQ) model on a triangular lattice at a global SU(3) symmetric point [1]. Recently,
through interdisciplinary collaboration, we introduced a generalized Dzyaloshinskii- Moriya (DM) interaction to the
S=1 BBQ model and constructed a stable isolated generalized (CP2) Skyrmion solution analytically [2]. By further
investigation, we have also numerically found that generalized (CP2) Skyrmion crystals are stabilized as the ground
state in S=1 quantum magnets with the generalized DM interaction [3].

The generalized Skyrmions show a nontrivial structure of not only dipole moments but also quadrupole moments
and thus have no counterpart in the classical spin systems. In this seminar, we will discuss these generalized

Skyrmions in detail.

[1] H. T. Ueda, Y. Akagi, and N. Shannon, Phys. Rev. A. 93, 021606(R) (2016).
[2] Y. Akagi, Y. Amari, N. Sawado, and Y. Shnir, Phys. Rev. D 103, 065008 (2021).
[3] Y. Amari, Y. Akagi, S. Gudnason, M. Nitta, Y. Shnir, Phys. Rev. B 106, L.L100406 (2022).

e RO BT Y — 2L - RIBUEEN S MR N % A 2

HEF : 2023 4F 7 H 31 HOA) Fi& 4 l§~"F#& 5 I§

i - MyEREE T AR 6 BESE 5 2 X —%(A615 5%)K T Online
%Ml © Prof. Marcus Miiller

Wig : ry T T URE

LH:

The separation of an inside from an outside lies at the very heart of cellular life, and the organization of living
organisms into cells and sub-cellular compartments is required for a large number of biological functions. This
compartmentalization is maintained by lipid bilayers and undergoes frequent but carefully regulated topological
changes, such as pore formation, fusion, and fission. Changes of membrane topology are involved in a variety of basic,
cellular processes and require lipid rearrangements and transient formation of non-bilayer intermediate structures
driven by curvature stress. We study the mechanisms of these processes by coarse-grained models, obtaining the
minimum free-energy path via self-consistent field theory.

Division of intracellular organelles culminates with the scission of a highly constricted membrane neck. During
fission, the tube first partially collapses into a worm-like micelle or hemifission (HF) intermediate, which then ruptures,

resulting in two capped tubes. When unaided, the free-energy barriers for such remodeling can be prohibitively high,
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so biological systems employ proteins as catalysts. Simply constricting the membrane aids the initial partial collapse,
however, dynamin — a common fission protein — also inserts itself between head groups, distorting the membrane.
Our results suggest that this distortion plays a critical role in reducing the free energy barrier to fission.

Fission often correlates with additional membrane wrapping, e. g. by the endoplasmic reticulum (ER) or the extra
membrane of the mitochondrion. Such a wrapping plays a vital role in proteome and lipidome organization, yet its
impact on the free-energy landscape of the fission process has largely remained unexplored. We investigate the stress-
induced instabilities brought about by membrane wrapping in a simple double-membrane tubular system. We find
that an outer membrane facilitates an alternative pathway for the fission of the inner tube at physiologically relevant
membrane tensions. This alternative pathway results from a transient contact between the membranes of the inner
and outer tube. A detailed study of the fission pathways in a double-membrane tubular system reveals the topological

complexity of the process, resulting both in leaky and leakless intermediates.

1R : Disordered phases and Anderson transitions in non-Hermitian physics
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&Ml : Zhenyu Xiao
Al : Peking University
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Disordered non-Hermitian systems and Anderson transitions have received significant attention in recent studies.
Before investigating non-Hermitian systems, we will review the application of random matrix theory, and Anderson
transitions in closed quantum systems. Subsequently, we will demonstrate that the non-Hermitian random matrix
theory can describe the complex spectra of non-integrable systems [1], wherein symmetry plays a pivotal role.
Furthermore, we establish a correspondence between of Anderson transitions in non-Hermitian and Hermitian
Hamiltonians [2]. It not only enables the reuse of existing knowledge but also inspires the exploration of Hermitian
Anderson transitions. As an example, a non-Hermitian system without reciprocity can be mapped to a Hermitian
counterpart featuring a weak topological index, which exhibits a “quasi-localized” phase and a new universality class

of Anderson transitions [3].

Reference:

[1] Z. Xiao et al., Phys. Rev. Research 4, 043196 (2022).

[2] X. Luo et al., Phys. Rev. Research 4, L022035 (2022).

[3] Z. Xiao et al., arXiv:2211.09999 (to appear in Phys. Rev. Lett.).
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B8 : Photoredox organic transformations in water using Host-Guest Chemistry
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Enzymes are proteins that catalyze non-spontaneous organic reactions in physiological conditions. Remarkably the
water-insoluble organic substrates are usually encapsulated in hydrophobic protein cavities, which constitute reaction
hotspots in enzymes. We have devised a new catalytic photoredox paradigm using water-soluble cationic nanocages
[1] that mimic the enzyme cavity while providing a modular host-guest photoactivation strategy. [2, 3] Through the
potent combination of light activation and substrate pre-organization in water, we demonstrate facile yet selective
aerobic oxidation of hydrocarbon C-H bonds under ambient conditions using proton-coupled electron transfer (PCET).
[2, 4, 5, 6] In fact we have recently shown that we can translate this concept to all-organic nanocages. [7] The success

of our designed artificial photoenzyme hints at the crucial role of electric fields in driving reactions within nanospaces.

[1] M. Fujita; Nature 1995, 378, 469-471.

[2] R. Gera, A. Das, A. Jha and J. Dasgupta*; J. Am. Chem. Soc. 2014, 136, 15909.

[3] A. Das, A. Jha, R. Gera and J. Dasgupta*; J. Phys. Chem. C 2015, 119, 21234-21242.

[4] A. Das, I. Mandal, R. Venkatramani, J. Dasgupta*; Science Advances 2019, 5, 2, eaav4806.
[56] S. Paul, A. Das and J. Dasgupta*; submitted

[6] S. Ghoshal, A. Das, D. Roy, and J. Dasgupta*; under revision

[7] D. Roy, S. Paul, and J. Dasgupta*; submitted
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The distorted triangular lattice has long served as a vehicle for importing exotic one-dimensional physics into two
dimensions. Using neutron diffraction and high-resolution neutron and THz spectroscopies we study the realization of
this model in Cs2CoBr4, which additional features bond-dependent XY-anisotropy. At wave vectors where interchain
interactions cancel out at the mean field level, the excitations are reminiscent of Zeeman ladders of bound kinks in
individual chains. Elsewhere in the Brillouin zone the true two-dimensional structure and propagation of these modes

are revealed. In applied magnetic fields the system goes through a zoo of peculiar phases. One is an incommensurate
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spin density wave phase similar to that in spin-chains, where it is caused by spinon Fermi surface nesting and has a
field-dependent propagation vector. Another is a fan-type structure, or what remains of a transverse-polarized helix
in XY geometry, with the propagation vector set by the frustration ratio alone. Additional commensurate phases and

extremely strong magneto-elastic effects are observed.

[1] L. Facheris, S. D. Nabi, A. Glezer Moshe, U. Nagel, T. R66m, K. Yu. Povarov, J. R. Stewart, Z. Yan, A. Zheludev,
Confinement of fractional excitations in a triangular lattice antiferromagnet, Phys. Rev. Lett. 130, 256702 (2023).

[2] L. Facheris, K. Yu. Povarov, S. D. Nabi, D. G. Mazzone, J. Lass, B. Roessli, E. Ressouche, Z. Yan, S. Gvasaliya, A.
Zheludev, Spin Density Wave vs. Fractional Magnetization Plateau in a Triangular Antiferromagnet, Phys. Rev.
Lett. 129, 087201 (2022).

[3] K. Yu. Povarov, L. Facheris, S. Velja, D. Blosser, Z. Yan, S. Gvasaliya, A. Zheludev, Magnetization plateaux
cascade in the frustrated quantum antiferromagnet Cs2CoBr4, Phys. Rev. Research 2, 043384 (2020).

il © Tunable quantum interferometer of correlated moiré electrons
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Magic angle twisted bilayer graphene (MATBG) exhibits a variety of gate-tunable correlated states, including
superconductor and correlated insulator. Towards the understanding of charge, spin, and orbit nature of
superconductivity and the coherence of moiré electrons, gate-defined devices such as Josephson junctions [1] and
SQUIDs [2] have been realized. However, the complementary and fundamental coherence effects, namely the Little-
Parks effect in superconducting and the Aharonov-Bohm effect in the normal conducting ring have yet to be observed.
Here, we develop a gate-defined ring in which a superconducting or normal conducting loop is surrounded by a
correlated or band insulator [3]. This enables a direct observation of the Little-Parks effect in the superconducting
phase diagram as a function of density and magnetic field, confirming the effective charge of 2e. We also determine
the coherence length of normal conducting moiré electrons exceeding a few microns at 50 mK via the Aharonov-Bohm
effect. Surprisingly, we find a regime that exhibits h/e-periodic oscillations but accompanied by a superconducting-like
nonlinear transport. This work provides a new device platform in MATBG and tunable 2D materials, in general, to

unravel the nature of superconductivity and other correlated states.

[1] F. de Vries et al., Nat. Nanotechnol. 16, 760—763 (2021).
[2] E. Portolés, S. Iwakiri, et al., Nat. Nanotechnol. 17, 1159-1164 (2022).
[3] S. Iwakiri, A. Mestre Tora, et al., submitted.
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