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Abstract

We have compared the magnetic properties of well-controlled ultra-short (<= 50nm) atomic iron (Fe)
chains embedded in Fe-phthalocyanine films with those in Fe-hydrogen (H-2) phthalocyanine
superlattices. Surprisingly, we found that the coercivity of the atomic chains with free boundary
conditions is independent of the chain length, whereas the one subject to hybridization of the chain ends
exhibits an unexpected length dependence. These findings suggest that ferromagnetism in the free-
boundary condition system is caused by an intrinsic indirect exchange. On the other hand, controlled
boundary conditions produce a helical spin structure due to an extrinsic indirect exchange, which arises
from the interaction between iron atoms at the ends of the chain and the hydrogen in the H-2
phthalocyanine spacer. As a consequence, during magnetic reversal, ultra-short iron chains subject to
boundary clamping develop a helical spin structure, leading to increased coercivity. These findings
suggest unique insights and ideas for the design of atomic-scale ultra-dense magnetic storage

nanodevices.

Palabras clave

KeyWords Plus: QUANTUM CRITICALITY; FERROMAGNETISM

Informacion del autor

Direccion para peticion de copias:

University of California System University of California San Diego Univ Calif San Diego, Dept Phys, La
Jolla, CA 92093 USA.

University of California System University of California San Diego Univ Calif San Diego, Ctr Adv
Nanosci, La Jolla, CA 92093 USA.

Direccion correspondiente: Vargas, NM (autor correspondiente)

+  Univ Calif San Diego, Dept Phys, La Jolla, CA 92093 USA.



Direccion correspondiente: Vargas, NM (autor correspondiente)
T Univ Calif San Diego, Ctr Adv Nanosci, La Jolla, CA 92093 USA.
Direcciones:
+ [ 1] Univ Calif San Diego, Dept Phys, La Jolla, CA 92093 USA
+ [ 2 ] Univ Calif San Diego, Ctr Adv Nanosci, La Jolla, CA 92093 USA
+ [ 3] Univ Chile, Dept Phys, Santiago 7800024, Chile
[ 4] CEDENNA, Ctr Dev Nanosci & Nanotechnol, Santiago 9170124, Chile
TT [ 5] Lawrence Livermore Natl Lab, Mat Sci Div, Livermore, CA 94550 USA
aT [ 6 ] Univ Texas San Antonio, Dept Phys & Astron, San Antonio, TX 78249 USA
7T [ 7] Gen Atom Co, POB 85608, San Diego, CA 92186 USA

Direcciones de correo electronico:nvargasayala@physics.ucsd.edu

Financiacion

Numero de

Entidad financiadoraMostrar mas informacion . s
concesion

DMR 1805585

National Science Foundation (NSF) DMR 1804414

Comision Nacional de Investigacion Cientifica y Tecnologica (CONICYT)

CONICYT FONDECYT 1160639

CEDENNA through the Financiamiento Basal para Centros Cientificos y

Tecnologicos de Excelencia FBO807

National Nuclear Security Administration
United States Department of Energy (DOE)

DE-AC5207NA27344
LLNL-LDRD program 19-LW-028

United States Department of Energy (DOE) DE-AC02-05CH11231
FA9550-161-0122
FA9550-18-1-0438

Ver texto de financiacion

Editorial
AMER INST PHYSICS, 1305 WALT WHITMAN RD, STE 300, MELVILLE, NY 11747-4501 USA

Informacion de la revista

e Impact Factor: Journal Citation Reports

Categorias / Clasificacion



Areas de investigacion:Physics

Categorias de Web of Science:Physics, Applied

Informacion del documento

Idioma:English

Numero de acceso: WOS:000595729100001
ISSN: 0003-6951

eISSN: 1077-3118



