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The ability to enhance and tailor the magnetic anisotropy and magneto-resistance of atomic-
sized  magnetic  bits  and  junctions  will  determine  whether  nanospintronics  will  be  a  viable 
technology. Atomic structures made of cobalt and other 3d elements have recently been shown 
to have large magnetic anisotropies due to the enhanced role of the Spin-Orbit interaction[1,2]. 
Furthermore, several recent theoretical predictions have pointed out that atomic clusters and 
chains made of 4d elements  should have even higher magnetic anisotropy barriers  than Co 
chains[3,4,5]. We will discuss here a way to overcome the superparamagnetic limit problem, 
using 5d atoms like Ir or Pt as the heart of atomic or molecular spin nanostructures. Some of 
these nanostructures also show significant magnetorresistive ratios[6,7,8].

References:

[1] P. Gambardella, et al., Ferromagnetism in one-dimensional monatomic metal chains,
Nature 416, 301 (2002). Gambardella, P. et al. Giant magnetic anisotropy of single cobalt atoms 
and nanoparticles, Science 300, 1130 (2003).

[2]  Cyrus  F.  Hirjibehedin,  et  al.,  Large  Magnetic  Anisotropy  of  a  Single  Atomic  Spin 
Embedded in a Surface Molecular Network, Science 317, 5842 (2007).

[3]  Mokrousov,  Y.,  Bihlmayer,  G.,  Heinze,  S.  and  Blugel,  S.,  Giant  magnetocrystalline 
anisotropies of 4d transition metal monowires, Phys. Rev. Lett. 96, 147201 (2006).

[4] Fern\'andez-Seivane, L. and Ferrer, J., Magnetic anisotropies of late transition metal atomic 
clusters, Phys. Rev. Lett. {\bf 99} 183401 (2007)

[5]  Strandberg,  T.  O.,  Canali,  C.  M.  and  Macdonald,  A.  H.,  Transition  metal  dimers  and 
physical limits on magnetic anisotropy, Nature Materials 6, 648 (2007)

[6]  Fern\'andez-Seivane,  L.,  Garc\'{\i}a-Su\'arez,  V.  M.  and  Ferrer,  J.,  Predictions  for  the 
formation  of  atomic  chains  in  mechanically  controllable  break junctions,  Phys.  Rev.  B 75, 
075415 (2007)

[7]  Smogunov,  A.,  dal  Corso,  A.,  Weht,  R.,  Delin,  A.  and  Tosatti,  E.,  Colossal  magnetic 
anisotropy of monatomic free and deposited platinum wires, Nature Nanotech. 3, 22 (2008)

[8] V. M. García-Suárez, D. Manrique, C. J. Lambert and J. Ferrer, Huge anisotropic magneto-
resistance in iridium atomic chains, unpublished.

TNT2008                                         September 01-05, 2008                                Oviedo-Spain

Oral 
 

ENHANCING THE MAGNETIC ANISOTROPY AND ANISOTROPIC 
MAGNETORRESISTANCE OF ATOMIC CLUSTERS, CHAINS AND 

MOLECULAR MAGNETS 

mailto:Contact@E-mail

	Departamento de Física, Universidad de Oviedo, Oviedo, Spain
	Department of Physics, Lancaster University, Lancaster, U. K.

