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Aims of study

A to characterize the interactions of
buckminsterfullerene C,,, CNTs or BNNTs
with ferromagnetic transition metals,
namely, Fe, Co and NI, as well as half-
metallic La, ,Sry sMnO;

A to elucidate the nature of spin polarization
of the nanosized fragments caused by
Interactions with ferromagnetic supports



Utilization of carbon and BNnanotubesfor
spintronic purposes
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Organic spin valves

Rubrene
Pentacene
Alg; (tris(8-hydroxyquinolino)aluminum)
Cqo IS considered to be especially promising ‘ '"
due to the absence of atoms other than carbon
and, hence, weaker hyperfine interaction.
Figure 1| Schematic drawing of the organic MTL. The de

Complex behavior combining GMR resulted
from spin injection and TMR due to the st s i cb
presence of pinholes in organic spacer ’ o
Aluminum oxide was found to suppress cobalt WS
diffusion into the spacer layer effectively. o
Competition between positive GMR channel
and pinhole channel
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A The nature of interface between Cqo and
LSMO is relatively less mvestlgatec?
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Fig. 1. Strectute of LSMONC, ) Co spin-valve and diagram of the 4-point measuse
ment



Lanthanum strontium manganite
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A Usage in spintronics,
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Computational methods

A Vienna Ab-initio Simulation Package
Periodic boundary conditions
| DA/GGA PBE

Hubbard correction (GGA+U)
| U=2 and J=0.7 for Mn in LSMO

C. Ma, Z. Yang and S. Picozzi, J. Phys. Condens. Matter, 2006 18, 7717.

T S. Picozzi, C. Ma, Z. Yang, R. Bertacco M. Cantoni, A. Cattoni, D. Petti, S. Brivio, and F. Ciccacci, Phys. Rev. B,
2007, 75 94418
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B. Zheng and N. Binggeli, Phys. Rev. B, 2010, 82, 245311.

A Grlmme D3 correction for van-der-Waals
Interaction

A Plane wave basis set
A Ultrasoft pseudopotential/PAW method
A Bader charge analysis



Configurations of carbon and BN nanotubes on Co(0001)
and Ni(111) slabs

(a,b) top:fcg (c,d) top:hcp (@) top(N):hcp(B); (b) top(N):fcc(B)
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Nanotube Metal top:fcc
CNT.0) Co -4.646
’ Ni -2.600
Co -4.523

CNT(10,0)
Ni -2.260
Co -3.876

BNNT(9,0)
Ni -1.891




Substrate-induced conductivity in BNNT

PDOSor B (a) and N(b) atoms in
BNNT(5,5)/ Ni system
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N.S Mikhaleva, A.VKuklin, Journalof
Energy, eV Energy, eV Magnetism and Magnetid/aterials,
2015,396, 102z7105.

Spatial spin density distribution in
BNNT(9,0)/ Co(a) and
BNNT(9,0)/ Ni (b). Yellow and blue
areas correspond to spirup and
spin-down density. Boron and
nitrogen atoms are denoted as

'é;‘““‘ , .bl ~ o o ‘_: !’ > . green and grey balls, respectively.
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Carbon atoms PDOGb) and spatial spin density distribution
(c,d) in CNT(10,0)/ Co( handCNT(10,0)/ Ni (b,d) composites
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A~ g PDOS for atoms in direct contact with metal and atoms far from the interface designated as red
and blue lines, respectively

A cdzyellow and blue areas correspond to spirup and spindown density
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Optimized structures of G,/Fe(100)
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Substrate-induced changes in ~ ;, electronic
structure

PDOSfor Gy, in bridge-2 composite (blue line) and DOSor the
bare fullerene (black line)
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