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Strong phase coherence and vortex matter in a fractal system
with proximity-induced superconductivity
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M (Received 5 October 2022; revised 29 August 2023; accepted 10 October 2023; published 26 October 2023)

We investigate vortex matter in a proximity-coupled Mg/MgO/MgB; nanocomposite with ~30 vol. %
of MgB: using magneto-optical imaging, scanning superconducting gquantum interface device microscopy,
and pinning-force analysis. This nanocomposite was prepared by spark plasma sintering (SPS) of the
MgOMgO,/MgB: mixture powders obtained from a solid-phase reaction between Mg and B2Os [Uchino er al.,
Phys. Rev. B 101, 035146 (2020]. The resulting nanocomposite is characterized by scale-free (or fractal)
distributions of MgB: components and the atomically clean MgO/MgB; interfaces. It is also found that high
SPS temperature (1200°C) is the key to improve the proximity-induced superconducting properties of the
Mg /MgO/MgB: nanocomposite. This proximity-coupled system acts as a fully phase-coherent superconductor
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Microscopic structure of nanometer-sized silica particles
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lDﬁpﬂrﬂneﬂ! of Chemistry, Kobe University, Nada-ku, Kobe 657-8501, Japan
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rt+ l “ d f d . l+ " National Institute of Advanced Industrial Science and Technology, Tsukuba, Tharaki 305-8565. Japan
pa ICIES Calle umead sili (Received 5 June 2003; revised manuscript received 6 January 2004; published 12 April 2004)
Si“CDr'I diﬂ}{ide pr{]duce-d I: We have studied the structure of nanometer-sized silica particles called fumed silica, which is a synthetic

amorphous silicon dioxide produced by burning silicon tetrachloride in an oxygen-hydrogen flame, using

infrared and Raman spectroscopies and a high-energy x-ray diffraction method. It has been demonstrated that

[Flnd it! Kabe Univ r'_""-j Fu“ TE the structure of fumed silica is not identical to that of the normal bulk silica glass in terms especially of the
distribution of the size of silica rings. Three- and four-membered rings are more frequent in fumed silica than

o . in the bulk silica glass. It has also been shown that the network structure of fumed silica is more flexible than
Free PU blIShed ArtICle Fro that of the bulk one, probably explaining the reason why fumed silica can accommodate a large number of

three- and four-membered rings in the structure.

DOI: 10.1103/PhysRevB.69.155400 PACS number(s): 61.43.—j. 61.10.—i
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Cite as: J. Appl. Phys. 133, 221101 (2023); doi: 10.1063/5.0142719 @ I-T_-I @
Submitted: 16 January 2023 - Accepted: 19 May 2025 -
Published Online: 8 June 2023
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ABSTRACT

Low dimensional ZnO-based materials have drawn much attention for the past few decades due to their unique electronic and optical prop-
erties and potential applications in optoelectronic devices. In this Tutorial, we will cover the past and the latest developments in Zn0 thin
films and micro/nanostructures in terms of excitonic and related lasing processes. First, we give a brief overview of structural and band
properties of ZnO along with the linear optical and excitonic properties. Second, we introduce a feedback mechanism for lasing in various
forms of ZnO, ranging from nanoparticles to nanowires, nanodisks, and thin films. As for the feedback mechanism, detailed descriptions
are given to random lasing, Fabry-Pérot lasing, and whispering gallery mode lasing. Third, we discuss possible gain mechanisms, i.e., exci-
tonic gain and electron-hole plasma (EHP) gain, in Zn0. A special interest is also devoted to the Mott carrier density, which is a crucial
parameter to distinguish between excitonic and EHP contributions to lasing. Lastly, recent developments on exciton-polariton lasers based
on Zn( microcavities are introduced.

Published under an exclusive license by AIP Publishing. https://dovorg/10.1063/5.0142719

I. INTRODUCTION Zn0 has attracted renewed and growing attention from the scien-

. . AT ) R C a tific community, leading to a remarkable recent progress in the

L£°0G'50 FZOT 3Unr L0



Kernel L CDRights®RRDIEE

i ab i & DE AN

AI P ‘; KERNEL — Kobe University Repository —

Tashiro, Aika
Adachi, Yutaka
Uchino, Takashi

APS

Tashiro, Aika
Nakamura, Toshihiro
Adachi, Yutaka

(Citation)
Journal of Applied Physics, 133(22):221101

(Issue Date)
2023-06-14

(Resource Type)
journal article

(Version)
Version of Record

(Rights)
© 2023 Author(s). Published under an exclusive license by AIP Publishing.
This article may be downloaded for personal use only. Any other use requires prior

permission of the author and AIP Publishing. This article appeared in Journal of
Applied Physics 133, 221101 (2023) and may be found at at---

(URL)
https://hdl. handle. net/20. 500, 14094/0100489945

Wada, Yoshiki
Uchino, Takashi

(Citation)
Physical Review B, 109(7):075302

(Issue Date)
2024-02-15

(Resource Type)
journal article

(Version)
Version of Record

(Rights)
©2024 American Physical Society



tLEZREFICHBITFBTLTY Y Y —s8—: ChemRxiv (2017TFEZAH )

How To Submit Browse About News [} Search ChemRxiv Q @

Chem'™

CCS

PELFR

ACS
v Chemistry for Life®

EE:;NNE%EAL THE CHEMICAL P LOYAL SOCIETY
SOCIETY SOCIETY OF JAPAN - OF CHEMISTRY

GDCh LEIBNIZ INFORMATION CENTRE
o TIB FOR SCIENCE AND TECHNOLOGY
cpenmay UNIVERSITY LIBRARY
Materials Chemistry 3,634 Materials Science 4,465 Nanoscience 2,378
Organic Chemistry 6,735 Organometallic Chemistry 1,480 Physical Chemistry 5838

Polymer Science Theoretical and Computational Chemistry Biological and Medicinal Chemistry 4,877



How To Submit Browse About News [/

Chem v

Nanoscience

tLEZREFICHBITFBTLTY Y Y —s8—: ChemRxiv (2017TFEZAH )

Search ChemRxiv

2 ®

Atomic-Scale Observation of Moiré potential in Twisted
Hexagonal Boron Nitride Layers by Electron Microscopy

14 November 2024, Version 1

Working Paper

Show author details v

@ This content is a preprint and has not undergone peer review at the time of posting.

+ Download

Abstract

kb Cite ¢ comment

Moiré superlattices (MSLs) are an emerging class of two-dimensional materials whose electronic states can be
tuned by the twist angle between two van der Waals layers and/or the relative placement of the layers. As the

Version History

Nov 14, 2024 Version 1

Metrics

164 Views
53 Downloads
0 Citations

License

©®

cc BY
The content is available under CC BY 4.0 [

Dol

10.26434/chemrxiv-2024-hbbfj_[4

Author’s competing interest statement

The aithar(s) have derlared thev have no conflict of interest with



{CERBFIcHBITBTL 7YY Y —s3—: ChemRxiv (2017TEZAH D)
Chem R}{ﬂv ; How To Submit  Browse About News (7 Search ChemRxiv Q @

Nanoscience

Atomic-Scale Observation of Moiré potential in Twisted varsion ity
Hexagonal Boron Nitride Layers by Electron Microscopy Nov 14, 2028 Yersion ™

14 November 2024, Version 1

Woring Paper ©@ CCBY 4.0

Rina Mishima, Takuro Nagai, Hiroyo Segawa, Masahiro Ehara, Takashi Uchino '

e This content is a preprint and has not undergone peer review at the time of post A I I R I B U I I 0 N 4 0
kb cite ¢ comment INTERN nTION n L

Abstract

Metrics

Moiré superlattices (MSLs) are an emerging class of two-dimensional materials whos D eed
tuned by the twist angle between two van der Waals layers and/or the relative placen

A



FedH

1. BARIFORE T, SHBEITEFIT 7LV MY —
IN— & RN DEIFEREOMERD R E S & Bhh b,

2 WEIFWOSH EDT—aR—X¢&, YR MY &
DEEIANTLEIEFL Lo TWWAEWEYIZEDLN S,

3. L7V b —NR"=—EEFURY N ICEERGS
Wi ARRICIE, BaT 52 v —FIILOEFIIEWERE S
w9 2 AN TmE ICITELENLVWE WL Y ICEDON S,



AX(|

TIWFE L&



