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Inducing Single Spin-Polarized Flat Bands in Monolayer
Graphene

Research Article & Open Access

Matteo Jugovac B2 lulia Cojocariu, Jaime Sanchez-Barriga, Pierluigi Gargiani, Manuel Valvidares,
Vitaliy Feyer, Stefan Bllgel, Gustav Bihlmayer, Paolo Perna B2«

First published: 10 April 2023 | https://doi.org/10.1002/adma.202301441
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Abstract

Due to the fundamental and technological implications in driving the appearance of non-
trivial, exotic topological spin textures and emerging symmetry-broken phases, flat
electronic bands in 2D materials, including graphene, are nowadays a relevant topic in
the field of spintronics. Here, via europium doping, single spin-polarized bands are
generated in monolayer graphene supported by the Co(0001) surface. The doping is
controlled by Eu positioning, allowing for the farmation of a K-valley localized single spin-
polarized low-dispersive parabolic band close to the Fermi energy when Eu is on top, and
of a m* flat band with single spin character when Eu is intercalated underneath graphene.
In the latter case, Eu also induces a bandgap opening at the Dirac point while the Eu 4f
states act as a spin filter, splitting the mband into two spin-polarized branches. The
generation of flat bands with single spin character, as revealed by the spin- and angle-
resolved photoemission spectroscopy (ARPES) experiments, complemented by density
functional theory (DFT) calculations, opens up new pathways toward the realization of
spintronic devices exploiting such novel exotic electronic and magnetic states.
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Research Article & Full Access

Biomimetic Nanoerythrosome-Coated Aptamer—-DNA
Tetrahedron/Maytansine Conjugates: pH-Responsive and
Targeted Cytotoxicity for HER2-Positive Breast Cancer

Wenjuan Ma, Yuting Yang, Jianwei Zhu, Weigiang Jia. Tac Zhang, Zhigiang Liu, Xingyu Chen, Yunfeng Lin £

First published: 22 January 2022 | https://doi.org/10.1002/adma.202109609]| Citations: 91
CpenURL
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Abstract

DMNA materials have emerged as potential nanocarriers for targeted cancer therapy to
precisely deliver cargos with specific purposes. The short half-life and low bioavailability
of DNA materials due to their interception by the reticuloendothelial system and blood
clearance further limit their clinical translation. This study employs an HER2-targeted
DNA-aptamer-modified DNA tetrahedron (HApt-tFNA) as a drug delivery system, and
combines maytansine (DM1) to develop the HApt-DNA tetrahedron/DM1 conjugate
(HApt-tFNA@DM1, HTD, HApDC) for targeted therapy of HERZ2-pasitive cancer. To
optimize the pharmacakinetics and tumor-aggregation of HTD, a biomimetic camouflage
is applied to embed HTD. The biomimetic camouflage is constructed by merging the
erythrocyte membrane with pH-responsive functionalized synthetic liposomes, thus with
excellent performance of drug delivery and tumor-stimulated drug release. The hybrid
erythrosome-based nanaparticles show better inhibition of HER2-positive cancer than

Volume 34, Issue 46

Special Issue: 125
Anniversary of Sichuan
University

November 17, 2022
2109609
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Research Article

An automated procedure to calculate the morphological
parameters of superimposed rhythmic bedforms

Li Wang, Qian Yu B, Yongzhan Zhang, Burghard W. Flemming, Yunwei Wang, Shu Gao &2«

First published: 24 August 2020 | https://doi.org/10.1002/esp.4983 | Citations: 3
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Abstract

Subaqueous dunes are often observed to be superimposed on larger dunes, sand bars
and tidal ridges, while smaller dunes may also be found superimposed on larger dunes.
In this study an automated method has been developed by which the geometry of
superimposed rhythmic bedforms can be analysed. The method combines two-
dimensional (2D) Fourier analysis, wavelet transform, zero-crossing analysis and a variety
of filters. Instead of applying conventional manual procedures, the wavelength of interest
can be automatically determined by a series of 2D Fourier analyses, which is a critical first
step for automated analysis of dune geometries. Based on such efficient data
preprocessing, the method can accurately determine dune orientation, separate target
bedform profiles, and identify crests and troughs. With the input of bathymetry, the
dominant regional dune orientation can be determined together with the geometric

Volume 45, Issue 14
November 2020

Pages 3496-3509

This article also appears in:

Marine and River Bedforms
Dynamics
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Cover Picture

& Free Access

2D Ferroionics: Conductive Switching Mechanisms and Transition Boundaries in Van
der Waals Layered Material CulnP;5s (Adv. Mater. 38/2023)

Jiachao Zhou, Anzhe Chen, Yishu Zhang, Dong Pu, Baoshi Qiao, Jiayang Hu, HanxiLi, Shuai Zhong,
Rong Zhao, FeiXue, YangXu, Kian Ping Loh, Hua Wang, BinYu

2370267 | First Published: 21 September 2023

[e2Descri ption unavailable 2D Ferroionic States

In article number 2302419, Yishu Zhang, Yang Xu, Bin Yu, and co-workers report the fabrication of a
full 2D van der Waals heterostructure ferroelectric semimetal junction to unravel the conductive
mechanism of CulnP,5g, and present a detailed phase diagram of the competing mechanisms and
transition boundaries with temperature and an external electric field. Based on this understanding.
an artificial synapse with automatic gain control is demonstrated.
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Download PDFs
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Tunable Organic Active Neural Probe Enabling Near-Sensor Signal Processing (Adv. Mater.
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