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Abstract We examined the effect of random bonds on the isotropic-nematic transition using the Lebwohl-
Lasher model. In the absence of randomness, the Lebwohl-Lasher model displays a weak first-order
transition. Our simulations revealed that the discontinuity associated with the first-order transition
disappears when the degree of randomness exceeds a certain threshold.

© 2024 Department of Physics, Kyoto University
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Fig. 1. (i)(ii) Temperature dependence of the order parameter A and specific heat ¢ for each variances J2 in

p =2 case. (iii) Dependence of the differences between two energies E; and E; giving the local minima of

the free energy on the variance J2.
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Abstract We explored the photo-induced phase of Td-WTe2 by analyzing linear and nonlinear optical
responses in the near- and mid-infrared regions. By comparing results obtained from three distinct probes,
we distinguished between electronic temperature-related effects and lattice displacement contributions.
This differentiation offers insights into comprehending the mechanism underlying photo-induced phase
transitions. © 2024 Department of Physics, Kyoto University
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Abstract We study electron correlations on the nonlinear Edelstein effect. In particular, we reveal that the
effect of electron correlations depends on the form of the applied external field, and we clarify the
physical origin of this dependence.

© 2024 Department of Physics, Kyoto University
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Fig. 1 Interaction dependence of (left panel) the current-induced, (middle panel) the linear polarization-induced
and (right panel) the circular polarization-induced NEE response tensor.
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Abstract We investigated the stability of metal-complex DNA through all-atom molecular dynamics
simulations employing the reactive force field (ReaxFF). Our findings suggest that the introduction of the
metal-complex enhances stability against temperature fluctuations, although counterintuitively, it
diminishes resistance against external forces.

© 2024 Department of Physics, Kyoto University

A ESEA DNA IZHIRAFIR DNA 2 W=/ 77 ) a U —0#ERIC KR E < BT 5 2 & 283 8 S,
FEBRIC K DN S S TE T, X1 SAMZECHER L7-&BIR DNA D2 RE TH 5, KIKDNA
IZBITDKRFERE LY, ®BEBA T T L DBNAEE DI BIRNTZD, BREEEROBEAIZ LY DNA OLE
PR EEZ LN, 2L OERFERZHHTX 20, TOWMBRNREREIC O W TINNLRNnI &
2\, FiEY 22— a VICEDAMENLEENDL N, ROBHEI D=, & JESEIK DNA (2R84 5458
132 < 72\, RAFZETIE, LS ERT vy VER W2 FEiFy I 2 b—va VOB L,
& JREEIR DNA DL EMEIZ DV TR =,

HAWEERIIK 1 Ich s e Rurx vl Koo Moo 4 23 6EE Lz B-Cu*-H Th 5, Z DEEK
VXA A ANCENL T D ERSE & 8iA A ME—FE NI E D &0 ) B A FE S . DNA NEROD ST %
MEE LT W], SEROBENIAE S IIKFEE LV DA R X =200, SERHE T 2 513
EREZTOLDOIFML 70 b Z EnIFF SN 5,

AT, R (DIREEZENE & (2) S NEE BT 5 AR D DNA & &R EEA DNA D ZE1Z-DV Tl
L7, WM& HITHEZ(LOEE L LT R RE2E (RUSD) W5, Ziud& v U7 'E7%
EOREEDELNMEEZ K D7D LIELIZRIH SN b O TH D, AFZEICE WL, MG 12IE%
R TEOEAMEELE L, oG L OLIMEA RISD & W O FRETERI L, EE LAk LT
G 2R T DD, WV IFEEIT - 72,

FORER, (DIEEZ(I LTI 2 O X 512 RMSD D X 2 AW TE R -, F Of 54 Bk A DNA
D HBHEDNZ RMSD D E 3/ NSV, S F DIREICRHT 2 E A E 212 <IEBERZEMERE W &
Do dz, Q)ANNREIZBE LTI, A< 725 - OEBMICITEEEER DNA O PSS
XKL D EHBONDD, T LIERERNE LN, BEETIEH, BB LEZTEORMNE, 20
X9 78R % DNA ICHR A L72 2 S K DR RISV TR 5,

&
o]

@340K 350K

w o B
v o

w
=]

M
5

L]
«
>

Initial slope of RMSD [ A /ns]
o
i

o w

The number of metal-complexes

Fig. 1. Metal complex ‘H-Cu?*-H’ Fig. 2. Thermostability of the metal-complex
DNAs
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Abstract When the system has a global symmetry, we can define duality operations that map the system
to others with dual symmetries. In this presentation, we discuss the structures of such dualities in
(1+1)-dimensional systems. In particular, we explore implications of self-dualities.

© 2024 Department of Physics, Kyoto University
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Abstract We establish a criterion for localization phenomena inherent in non-Hermitian systems. This
criterion elucidates the localization property of non-Hermitian skin effects in single-particle systems, and
is also applicable to many-body systems. We discuss the effect of such a localization to dynamics of a
non-Hermitian system.

© 2024 Department of Physics, Kyoto University
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Abstract UTe; is a strong candidate for the spin-triplet superconductor. We construct a
mixed-dimensional periodic Anderson model and apply it to UTe; in order to elucidate the relationship
between the Fermi surface, magnetic fluctuation, and superconducting state. We show that the spin-triplet
p-wave superconductivity is stable over a wide range of parameters, especially in the regime dominated
by antiferromagnetic fluctuations.
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Ay ZHEBGEIL — RX—XB A EHEZFOBGERETHY . MR UV RE R Y
ke x 7R BRIR VBRI T A2 ETH D LB XA LTS, UTex it 2018 HITHE{ZE N K S - T
FIFITER ZED TV HRBRER[L]TH Y, "7 UMBRZE 2 2 IEFICKE 72 BHERES[2]. #Y
REN DT D LI L o THND S EBLEM[3)/ EOFEENS A Y ZHEBREROH I 725
WWETHDLEEZ LN TS,

RIS UTey DABIRERIFRE ZRIET 5D T2 OIIEF IS < OFZEMThh T& 72, &IF T,
NMR DOF A F 7 MIESCBGHEREICB N T 7 AF v v DBEEREL RIRHENE LN TN D,
— 5T, SR ARENEICBWTIIRA > b — FOFEE R T 5 ERFER/ GO WD T
D, BEERFMEICET A o RAEREBITIEE S TR,

T, BREORIWEEICOW T, F LN T O 7o B L= E Ot O SEEE BB R & DFE[LL
BND, BRI ERFERTHIAC L ZHEBEEARTHL EEZONTEZ, L, T0®RITH
7= R VE T BOEL O FEBRIC L 0 SRBEMERE B & CidZe < IOMRBEVERE © EBLI S T, RORBEVERE S 13—
RICA ' ZHEBEE TR, AV —HEBERELLZET 272 OMEEE D & L BREREDM
to% 59 5 LB S vz,

BRI L TIE, UTe TIE R s =R« 77 2 7T = AREN O EER) G 2 IRGTTHY 2 7 = /L
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VIR AR L BRIED & R OB R ZEME & T LT-[5], T OMEREY UTe ICHH LEERIED &
DOFRJFE K BB AR ET D 2 2 BRI E Lz, SUHEAARITE &2 V- Befgtric kv, 7o
SHOMEIZL > THEREL INETEZ L am Lz, £, MWW T A —Z 5k, Rl ORI
O XD XA R FEIIC BN T A =8I p RSN EIC/R D Z E AR LN LT,

References

[1] Sheng Ran et al., Science 365, 684-7 (2019).

[2] Georg Knebel et al., J. Phys. Soc. Jpn. 88, 063707 (2019).

[3] Daniel Braithwaite et al., Commun. Phys. 2, 147 (2019).

[4] Dai Aoki et al., J. Phys. Soc. Jpn. 91, 083704 (2022).

[5] Ryuji Hakuno, Kosuke Nogaaki and Youichi Yanase, arXiv:2306.00405.



REAMHEEREEICLDATASHRE M/ RSO HESE
EREVEATFTIHOROME

JCERENE A PENT SRR SLILBE

Abstract We studied the generation of terahertz magnetic field pulses by applying terahertz pulses to a
micro-scale metallic structure fabricated on a terbium-gallium-garnet substrate. We measured the
temporal waveform of the magnetic pulses by a magneto-optical sampling method and showed that the
maximum value achieved at about 1 T.
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Fig. 1. Experimental setup.
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Interacting Kitaev Chain with V =1 Supersymmetry

Physics of Matter: Condensed Matter Physics (YITP) Urei Miura

Abstract We explore a Kitaev chain model with V' =1 supersymmetry, focusing on ground-state
degeneracy and fermion excitations. We identify a phase with spontaneously broken supersymmetry and
analyze the related phase transition. Using superfield formalism, we devise a mean-field theory to
understand the order parameters and Nambu-Goldstone fermions. We discover significant degeneracy in
the ground state at the frustration-free point, linked to zero-energy domain walls that separate the trivial
and topological states of the Kitaev chain.
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Symmetry is crucial in modern physics, providing a unified framework for elementary particles and
essential for categorizing various phases of matter. Supersymmetry, generated from fermionic
operators, stands in contrast to conventional bosonic symmetry and boasts unique properties. It is
particularly useful in condensed matter and statistical physics for analyzing disordered systems. An
exemplary case is the N =1 supersymmetry at the tricritical point in the two-dimensional Ising
model with vacancies.

There is growing interest in applying the non-relativistic supersymmetry to the purely fermionic
lattice models [1], which showcase special features like extensive ground-state degeneracy and
Nambu-Goldstone fermions with spontaneous supersymmetry breaking.

We propose a lattice model composed of Majorana fermions with explicit N =1
supersymmetry [2-4]. In this model, the supercharge is represented as a sum of local terms.
This setup facilitates the study of fermionic excitations at low energies and the characteristics
of the ground state through both analytical and numerical methods. We rigorously prove the
spontaneous breaking of supersymmetry and the existence of Nambu-Goldstone fermions.
Moreover, we develop a new mean-field approximation that automatically detects the breaking
of supersymmetry. The phase transition points obtained from numerical analysis using the
Density Matrix Renormalization Group (DMRG) are consistent with our rigorous analytical
results and the estimates from the mean-field (quantum)
approximation. The DMRG further reveals that the paramagnetic ferromagnetic
enElergent Nambu-Golflstone fermions are described by @) —N (S S
Ising Conformal Field Theory (CFT), and the ‘

supersymmetry breaking transition point is described by j—1 j§ j+1
the tri-critical Ising CFT. Additionaly, we identify the ;
exact ground state at a certain parameter value, which () — | — | — 1 — + — <« —

exhibits degeneracy proportional to the system size and
forms a zero-energy domain wall, separating the

) e ) i : trivial 3 ~ topological
topological from the trivial states in the Kitaev chain n n /m m 3
(see Fig. 1). Through perturbation theory, we elucidate (©) — o '© \eo/ o @
that this domain wall ground state demonstrates a Vi
quadratic dispersion relation when the parameter values  Fig.1 Exact ground state as the zero-
are altered. energy domain wall.
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Abstract The combination of small-angle X-ray scattering, small-angle neutron scattering assisted by
deuteration and ligation techniques and computational approach was applied to solve the solution structure
of a multi-domain protein (MDP). The solution structure of MDP was successfully reproduced by the

ensemble of five model structures.
© 2024 Department of Physics, Kyoto University

Y NNTF RAAL U HRIE (MDP) 1 3HEED KA
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-0, R AERIC L AMEEER VA TH D,
YRR 27 B IE 100%EE K F1 0D SANS I E Tk
LA b s s (1), £/, 9475 —va v 8
W LD MDP DHERL B A A &difsEd 2% = L ¢ MDP
MR TE S5 ([2], AL, EAEMLETA S —
CHAF O A G DI LD ~T o EHAKHE MDP %5
B, 2O SANS JIEN S5 55 BELHBIE T 72 5
FEER O FSRMEL 2D Z LRSS, Kig
TiX. MDP O—HlE LT 2 2D KA A  (Helicase
domain(H) & Nuclease domain(N)) & K ERZS M4 FE ik
(I) MO EID Hef IZVEH L7z, #KFEAL Hef
(frHef @ A TR FEL AR T) TEHKD SAXS B OF SANS
H7E. Helicase domain Z E/KFE K L7- Hef (AN-AI-
pdl : pd I THER Y EAKRFELZF L, SANS TIEIA AIEAL)
WK, Nuclease domain ZE/KZF L L7~ Hef (pdV-
Al-H1) R D SANS JHIE 2> & 45 & v 7o #EL dh R
(Fig. 1) ZHMH\W T, Hef OIERIEIEMNT 21T o7, 7
W TIVEGEAGEE  (EOM) [3]120° 6 ARk & L7 el
HEMEZHANT, WoDOBELHREZ R B FHT
RS 2 BT LT X582 W TR L,
BEE9IZ, Fig. 2 R HEEEMIZ L0 US> OHGEL
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Fig.1. SAXS profile from A-Hef (green circle), SANS
profiles from A-Hef (blue circle), AN-Al-pdH (yellow
circle), pdN-hI-AN (light blue circle). The green, blue,
yellow and light blue lines correspond to the ensemble
averaged scattering profiles for A-Hef, A-Hef, AN-Al-
pdH, and pdN-hlI-hN, respectively.
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Abstract The effect of non-radiative recombination of excitons at dislocations in chemical-vapor
deposition diamonds is modeled based on a diffusion equation. We have found an excellent agreement
between the predicted spatial patterns of quantum efficiency of excitonic emission and the observations.
© 2024 Department of Physics, Kyoto University
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Abstract We investigated engineering of an effective gain through evaporative cooling of judiciously
chosen initial thermal atoms. We successfully observed a formation of Bose-Einstein condensation in a
dark state and a topological edge state in a synthetic hyperfine lattice, which is regarded as atomic laser
oscillations.
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Fig. 1. (a) Microwave coupling scheme in the ground 52S,, state with 8Rb. (b) Atomic laser oscillations in a topological
edge state of the Su-Schrieffer-Heeger lattice in the synthetic hyperfine lattice. The upper is a typical absorption image
and the below is the corresponding column density with the best fit bimodal function.
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Abstract Using fiber Bragg grating, we measured two types of cross correlations:
piezomagnetism (magnetic-field-induced strain) in URhGe and magnetopiezoelectric effect
(current-induced strain) in BaMn,As;. Piezomagnetism of URhGe appeared in “V-shaped”
magnetostriction (¢ o<|H[), and magnetopiezoelectric effect of BaMn,As; could be distinguished
from other thermal effects.
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Abstract By significantly improving our quantum gas microsope machine, we successfully obtain clear
fluorescence images with single-site resolution for single *“Yb atoms of a Bose-Einstein condensate
loaded into a two-dimensinal optical lattice. We also propose a high-fidelty spin-selective imaging
scheme for 13Yh.
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Fig. 1. Fluorescence imaging of “Yb atoms in two-dimentinal lattice. (Left) Raw,
(Middle) deconvoluted images with 10.78umx10.78um. (Right) Reconstructed lattise
site occupation.
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Constructing succinct decoders for an arbitrary noisy
channel
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Abstract For quantum information recovery, we introduce two decoders for any quantum noise. One is
an extension of the Yoshida-Kitaev decoder, and the other is a concise version of the Petz map. We
analyze upper bounds on recovery error and circuit complexities. We then compare their efficiency with
the Petz map.
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AT EFIHROT 2—7 4 U 7ICEB L, BMFEOWRNZRT a—XZEBE2 57 2 BEOHT
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Abstract To investigate whether one-dimensional spinon excitations survive at a low energy scale, we
performed thermal conductivity experiments on anisotropic triangular lattice antiferromagnet
CazRe05Cl,. We found thermal conductivity divided by temperature in the paramagnetic state has a finite
intercept at 7= 0 K, suggesting the presence of one-dimensional spinon excitations.
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Fig. 1: Temperature dependence of the thermal

conductivity of CazReO;Cl,.
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Abstract We report the results of scanning tunneling spectroscopy measurements on monolayer « -RuCls,
a promising Kitaev quantum spin liquid candidate. We discover decaying spatial oscillations around point
defects with a characteristic bias dependence. The oscillation is distinct from any known spatial
modulations and may therefore be an unusual phenomenon.
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Fig. 1: (A) Atopographic image of an « -RuClsz monolayer film taken at +980 mV and 0.1 nA (T = 5 K).
(B) The amplitude of Fourier transforms of the normalized conductance maps. Blue dotted lines indicate the
wavenumbers of the oscillation.
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Abstract We measured shear velocity around a micro-swimmer through tracking a particle which has an
eccentric fluorescently bright point, so called OCULI particle. We measured the particle's velocity and the
rotation speed of the particle along shear flow, and examined the correspondence between the two. In
addition, we estimated the strength of shear velocity around Tetrahymena by using the relationship above
mentioned.
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Abstract Dynamic coupling between the Brownian motion of colloidal particles and agarose sols
and gels was studied using DLS. The motion of colloidal particles in agarose solutions was slower
than that in water. The diffusion of colloidal particles was found to slow down as the concentration

of agarose increased.
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Abstract We performed molecular manipulation in a liquid crystal by illuminating the sample with
an interference pattern of UV laser light. The stripe spacing was made significantly narrower
(A=18um) than in previous work (A=60um), allowing for higher resolution manipulation. This
improvement was largely due to significant modifications to the optical system and a thinner sample

cell
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Figure 2 Normalized fluorescence

intensity image.

Figure 3 Normalized fluorescence intensity

(green) and fitting curve(purple).
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Abstract Liquid crystal emulsions are microscopically anisotropic due to the internal director alignment
of individual droplets, but macroscopically isotropic due to their random orientation. We placed the
emulsion in a magnetic field and succeeded in realizing a macroscopically anisotropic optical response.
Their birefringence was found to depend on magnetic field strength.
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Abstract The stationary propagation velocity of a (d—1)-dimensional planer interface in
d-dimensional space is studied by analyzing mesoscopic non-conserved order parameter dynamics with
two local minima under the influence of thermal noise. It is found that the velocity singularly depends on
an ultraviolet cut-off when d > 2.
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Abstract We measure the thermal conductivity of ultra-clean UTe; single crystals to determine the
superconducting gap structure. Contrary to previous reports, we find the absence of nodes around a-axis.
Combined with the reduction of nuclear magnetic resonance Knight shift, these results indicate the
superconducting symmetry is the fully gapped A, symmetry.
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Abstract We measured nonreciprocal electrical transport on tricolor superlattices, which are
non-centrosymmetric superconductors with large Rashba spin-orbit coupling. Nonreciprocal component
in resistance R, exhibits a distinct anomaly in high magnetic field and at low temperatures, indicating the
emergence of helical superconductivity.

© 2024 Department of Physics, Kyoto University
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Abstract Pseudorandom quantum states generators (PRSGs) are efficient quantum algorithms

that output quantum states which are computationally indistinguishable from Haar random states.
We clarify the computational assumptions necessary for the existence of PRSGs and PRSG-based
cryptographic primitives in terms of the relationships between the computational complexity classes.
© 2024 Department of Physics, Kyoto University
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Abstract To investigate the ground state of the kagome antiferromagnet Y Cus(OH)s.5Br2.5, we have
measured the magnetization process and the magnetic torque. We observed the 1/9 and 1/3 magnetization
plateaus. We estimated that the spin gap of YCu3(OH)6.5Br2.5 was less than 1.4 K from linear
magnetization curve near zero magnetic field. © 2024 Department of Physics, Kyoto University
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Abstract Using hyperspectral photoluminescence (PL) imaging techniques and PL lifetime
measurements, we studied spatial and temporal dynamics of photoinduced phase separation in
mixed halide perovskite thin films. By focusing continuous light on a spot and applying electric
fields, we revealed that the phase separation originates from halide ion migration through
defects.

© 2024 Department of Physics, Kyoto University
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Abstract Photon pairs generated by simultaneous spontaneous- parametric down-conversion process have
been characterized for the future application to the quantum spectroscopy. We observed quantum
interference of the pair with the nonlinear interferometer and confirmed that the spectrum of the idler is
widely spread over the mid-infrared region. © 2024 Department of Physics, Kyoto University
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Abstract We found an unstable oscillation state of the RTD oscillator biased in the bistable regime triggered
by the fast bias voltage modulation. Characteristics of the transient oscillation are explained by considering
the noise. This suggests that the stability of the RTD oscillator in the bistable region is dominated by noise.
© 2024 Department of Physics, Kyoto University
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Fig. 1. (a) Single-shot measurement of the output power of the RTD oscillator induced by the bias voltage
modulation. (b) Averaged output power of the RTD oscillator. (c) Bias voltage dependence of the oscillation
lifetime.
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Abstract The superconducting diode effect (SDE) is characterized by the nonreciprocity of the critical
current. We study an orbital effect on the SDE in a bilayer system. We show that a small orbital effect
leads to a crossover of the helical superconducting state at a lower magnetic field than the monolayer, and
a large orbital effect induces a decoupling transition, resulting in the drastic change of the SDE.
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Fig. 1 Magnetic field dependence of the superconducting diode effect
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Non-Equilibrium Spatiotemporal Dynamics of
Human Colorectal Cancer Organoids

Active Matter Lab Shogo Nagai

Abstract Non-equilibrium spatiotemporal dynamics of human colorectal cancer organoids (miniaturized
organ model) were quantitatively analyzed from the dynamic deformation of growing organoids. Using
the organoids with known genetic fingerprints, the causality connecting the principal gene mutations in
cancer and the spatiotemporal patterns of dynamic deformation could be identified.
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Colorectal cancer is the second cause of cancer death in Japan. To date, the majority of cancer research has
relied on microscopic images of fixed cells and tissues. However, non-equilibrium dynamics of cancer have been
largely overlooked, despite the fact that cancerous cells and tissues are highly dynamic. Extending the recent
studies shedding light on the dynamics of the isolated cells, spatiotemporal analysis of cancer on a multicellular
level is expected to reveal how the genetic mutation and the modulation of protein expression affect the growth
and invasion of cancerous tissues.

This study aims to extract the characteristic spatiotemporal patterns of colorectal cancer organoids
(miniaturized organ model) with two principal genetic mutations (BRAF and KRAS). The organoids derived from
patients were cultured under collaboration with the Department of Gastroenterology and Hepatology, Graduate
School of Medicine and Faculty of Medicine, Kyoto University. After seeding single cells in a 3D gel matrix,
the dynamic deformation of organoids was monitored for 5 days (120 h), and the time lapse images were
quantitatively evaluated by the Fourier mode expansion (Fig. 1). The deformation power summed over m = 2 — 4,
indicated that the deformation of the organoids with BRAF mutation was much larger compared to the wildtype
organoids (no mutation) and those with KRAS mutation. Next, the effective viscoelasticity of organoids was
calculated from a stress-normalized deformation power. As a remarkable result, the organoids with BRAF
mutation showed the lowest effective elasticity throughout the whole observation period (t = 0 — 120 h),
suggesting the weaker cell-cell junctions caused by BRAF mutation. In fact, the immunofluorescence images
indicated that the expression of cell-cell junction protein (E-cadherin) in organoids with BRAF mutation was
significantly lower than the wildtype and the organoids with KRAS mutation.

In conclusion, this study demonstrated that the spatiotemporal dynamic analysis of cancer organoids can be
used to unravel how the key gene mutations modulate the protein expression and result in the active deformation
of multicellular systems. The dynamic phenotype of cancer organoids proposed here could potentially serve as a
novel diagnostic index to unravel the dynamic aspects of cancer progression out of equilibrium that cannot be
detected by the standard diagnosis using fixed samples.
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Fig. 1. Quantitative evaluation of the colorectal cancer organoid by the Fourier expansion of the polar function of its
shape. Scale bar is 20 um.
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Abstract We propose novel topological phenomena in open quantum systems under different situations.
One is the interaction-induced skin effect in ultracold atoms, and the other is the emergence of the skin
effect in equilibrium topological matter.
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Abstract We used NMR to study the textures of superfluid *He in cylindrical cells under conditions
where defect formation was expected. Unusual NMR signals were observed in both superfluid *He-A and
3He-B. Possible shapes of the textures were discussed based on numerical simulation.
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Fig.1 Spectra of the normal phase (green) and

Fig.2 Numerically calculated texture of the
B phase (blue)

SHe-A phase in a cylindrical cell, with the
magnetic field applied perpendicular to the

cylindrical axis.
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Abstract In *He-A, Spin Supercurrent is magnetic flow without friction and closely connected to the
spatial variation of the d-vector. Using NMR measurement, we observed the spectrum with asymmetric
performance in each side of the d-soliton, depending on Spin Supercurrent, and we can determine the

rotation direction of the d-soliton.
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Abstract UTe; is a strong candidate for a spin-triplet superconductor. We have performed %Te-nuclear
magnetic resonance measurements on a single crystal with the transition temperature T, = 2.1 K. We
determined the superconducting symmetry in the low-field superconducting state and found an
anomalous magnetic fluctuation well below T..
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Abstract We study information flow near a bifurcation point of the Brusselator. We first calculate the
learning rate of one chemical species by numerical simulations of the chemical Langevin equation. We
then theoretically derive the learning rate by applying a singular perturbation method near a Hopf
bifurcation.
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Abstract In the Polar phase of superfluid 3He, which is obtained in anisotropic aerogels in rotating
vessel, elementary topological objects are half-quantum vortices(HQVs). We examine the lattice structure
of vortices based on the microscopic analysis for the Ginzburg-Landau model. Also, we consider spin
current response, which maintains the superfluidity.
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Z L AHEGHAICH BT LT,

References

[1] K. Aoyama and R. Ikeda. Phys. Rev. B 73, 060504 (2006).
[2] V.V. Dmitriev et al. Phys. Rev. Lett. 115, 165304 (2015).
[3] S. Autti et al. Phys. Rev. Lett. 117, 255301 (2016).

[4] G. E. Volovik. JETP Lett. 115 (5), 276-279 (2022).

[5] T. Hisamitsu and R. Ikeda. Phys. Rev. B 103, 224511 (2021).





