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Inducing Single Spin-Polarized Flat Bands in Monolayer

Graphene
Matteo Jugovac B lulia Cojocariu, Jaime Sanchez-Barriga, Pierluigi Gargiani, Manuel Valvidares, .
Vitaliy Feyer, Stefan Blugel. Gustav Bihlmayer, Paolo Perna B4 WILEY ﬂ;;mm._g-
First published: 10 April 2023 | https://doi.org/10.1002/adma.202301441 Virtual Event:
Recent Advances in
'S SECTIONS =™ pDF .\ TOOLS « SHARE Ultra-thin Electronics
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

Ex: —#AETEH/SUXEER,

= C'? oo i ]

generated in monolayer graphene supported by the Co(0001) surface. The doping is Figures |References  Relaied Jlnformarion *Ef#'cj PG/PPT%?&K{L‘F
controlled by Eu positioning, allowing for the formation of a K-valley localized single spin- ) o — .
polarized low-dispersive parabolic band close to the Fermi energy when Eu is on top, and Figure 1 zl“j{l?l /§\ . *%ﬁlﬂ\ k%)ﬁl ,H\H%

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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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 formation 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.

-7~ ADVANCED
% __M#_‘I'EIIIALS Volume 35, Issue 38
September 21, 2023

2301441

—p
€

: AP 2
WILEY | SigiiiAls
Virtual Event:

Recent Advances in
Ultra-thin Electronics

= C'? oo i ]

Figures | References  Related JlInformation
Figure 1
Gr/Co EulGriCo Gr/Eu/Co

TRREZAXAR:
T

BSE R
BHEXE

ROPRIETARY & CONFIDENTIAL

23



=K

>k
LS

X EA—FI ARSI, IRNEHER

BSaflh#E2/2

WILEY

Res

ADVANCED MATERIALS

garch 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, Tao Zhang, Zhigiang Liu, Xingyu Chen, Yunfeng Lin i

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

OpenURL
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Abstract

DNA materials have emerged as potential nanocarriers for targeted cancer therapy to
precisely deliver cargos with specific purposes. The short half-life and low bicavailability
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 HER2-positive cancer. To
optimize the pharmacokinetics 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 nancparticles show better inhibition of HER2-positive cancer than

Volume 34, Issue 46

Special Issue: 125
Anniversary of Sichuan
University

November 17, 2022
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