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Magnetic moments and IEC

The magnetic moments
increase at

Interface and magnetic
moments are

Induced in the MgO spacer.
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Conclusions:

1. IEC favor parallel alignment of the at the f of F g

2, The calculated TR volues are  higher than experiment - Afomic relaxations
have a strong effect on the TMR

vanadium af the Fe inferface acts a3 on extra borrier reducing the TMR,

T

3. Addi
and itz different mognetic states can change it considerably

Exponential decrease of thg
IEC with the spacer size, !
The paralle| alignment
remains the ground-state
magnetic configuration
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4. The double barriers Fe/V/Fe/Mg0/Fe offers many possibilities 1o change the
TMR a= a fusction of the different magnetic states.

Perspectives:
mp  Extend this study to molecular spacers
mmp  Usze half-metals (like SFMO) or DMS as leads

m=p Transport with finite bias (non-equilibrium Green’s function formalism)
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Geant Mag R (EMR) meck (spin dependant currents)
Spin-up and spin-down currents
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Belaxation effect on the magnetic and transport properties of Fe/MgO/Fe Junctions
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Atomie relexations aleng The junetion direction in A. The o ere the inter plene distances
(. Ia the distance between Fe and MO layers).
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Charge tronefer of the interfoce ( LAY
ealeuiated using Boder analysis. Caleulated magnetic moments and accupations

at the Fe/MgO interface.

Current through a single molecule between electrodes

Spacer
The use of an amorphaus spacer e ALO, ghves @ THE ratio of ot most 7O%.
Caleulated TMR for MgO spacers of the order of 1000% | much higher than the experimental valoes (240%)
It snarme that o better ivterface Weads 18 o high TMR retes
For GaAs and Mg the small lattice misfit makes layer by layer growth possible
Experrmentally, a perfect mtesface s ahways eomphcated
For Fe/faAs/Fe, the so colled dead magnetic layer of iron ot the interfoce reduces the TMR ratis.
For Fe/MgO/ Pa, the presimce of Ped layer at the imterface destreys the THAL
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Atomic relaxation effects on the BOS

aof the Fe atoms of the interface.

Atermic relaxation effects on the tronsmissien
coafficient. The colors are the same ax for the DOS.

X. Feng et al, PRB 79, 174 414 (09).
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Relaxation effects on k-resolved DOS

Effects of the atomic relaxation on the DOS, the transmission coefficlent and TMR
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Atomic relmation effects on the
TMR of Fe/{MgO),/Fe

of interface Fe.

Co-Phthalocyanine molecule

Mn-Pc on Co(001) and Cu(001) surfaces: A total energy calculation

Ma-Fe/Cul001)

Taotal energy vs. Mnfc distance
to the Cu(001) and Co (D01) surfaces
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Materials-Specific Quantum Transport
Codes in Development

Magnetic-tunnel junction

Edectrode (L) Hotis reglcn

(&ermarny, France)

and its effect on the transport
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of Fe/V,/(MgO),/Fe megnetic junctiors.

X. Feng et al, PRB 79, 214 432 (09).

Stable (black) and instable mognetic canfiguration

Magnetic configuration of vonadium Iewrs in Fe/V/MgO/Fe magnetic junction
propertie.

Transmission couf ficent of Farv./{MgO), /Fe
rsgneme jumetionn for dit ferant vahies of n
P Black curve (LE majerity) end blu trisnghes
(LE mnority)

AP Green with squares eurve (LE majariny),
end blue triemghes (LE minsriry)

In collaboration with the experimental group
of E Beaurepaire (see Spinorga poster)

Band structure of Fe and MgO.

The A, band of Fe and the A,
of MgO conductance bands
have the smallest energy
difference compared to Ag
and A,
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Conductance and TMR of Fe/V/Fe/MgO/Fe magnetic junctions

Transmission of Fe/V/Fe/Mg0/Fe
magnetic junction for the Fe layer near

Trwwamision coefficient

AgC p
electrode.
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| end antiparallel 10 left iron

Co-Pe on Coll111) pmm bridge position  Co-Pc on Cu(111) prefers hollow position

Calculated STM images of Co-Pc on Co{111) or Cu(111)

i Conductance (in units of e2/h}

Ag BT ¥ and TMR of Fe/V,/Fe./MgQ/Fe. 258 &
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