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1994: Start Nolting-group @ HUB

•Curie – temperatures
•Exchange coupling (physics)
•Exchange coupling (academic)

Proposal Sfb 290: 1996-98
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A trilayer is a prototype to 
study magnetic coupling in 
multilayers.

What about element specific 
Curie-temperatures ?

Two trivial limits: (i) dCu = 0     direct coupling like a Ni-Co alloy
(ii) dCu = large   no coupling, like a mixed Ni/Co powder

BUT dCu  2 ML   ?
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FM trilayers, do they have 2 Curie temperatures?

Importance of higher order spin-spin correlations in low D.
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P. Poulopoulos, K. B., Lecture Notes in 
Physics 580, 283 (2001) A. Scherz et al. PRB 65, 24411 (2005)

The large shift of TC
Ni can NOT be explained

by the static exchange field of Co.
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+ Single band Hubbard model: 
“Simple Hartree-Fock ansatz is insufficient
Higher order correlations are needed to explain TC-shift”
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Evidence for giant spin fluctuations (A. Scherz, C. Sorg et al. PRB 72,  54447 (2005))

          , mean field ansatz (Stoner model) is insufficient
to describe spin dynamics at interfaces of nanostructures
S S  i   j
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P. Jensen et al. PRB 60, R14994 (1999)
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“…the peak at low temperatures is associated with the disappearance of magnetism in the 
Ni layers … “

“…we come to the conclusion that two distinct temperatures are relevant …and a lower 
temperature where the Ni spin-spin correction … undergoes an abrupt modification.”



225 K

700 K
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Crossover of MCo(T) and MNi(T)

Two order parameter of TC
Ni and TC

Co

A further reduction in symmetry happens at Tc
low

A. Scherz et al. J. Synchrotron Rad. 8, 472 (2001)
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L. Bergqvist, O. Eriksson  J. Phys. Conds. Matter  18 ,4853 (2006) 
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J  =J [             ]inter inter,0 1-(T/T )C 
3/2

P. Bruno, PRB 52, 411 (1995); V. Drchal et al. PRB 60 , 9588 (1999) N.S. Almeida et al. PRL 75, 733 (1995)

J  =J                 inter inter,0 [ ]T/T0

sinh(T/T )0

T = hv  / 2 k d0 F B

J. Lindner et al.
PRL 88, 167206 (2002)
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Interlayer exchange coupling and its T-dependence.
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• interface
• electronic band structure
• spin wave excitation
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J(T)  1- A(d)Tn , with n 1.5

A(d)  const. (interface)
A(d)  linear function (electronic bandstructure)
A(d)  osc. function (spin wave excitation)
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they introduced a z’-coordinate system, to solve the Hamiltonian for 
arbitrary direction of external field and negative  MAE, K2

They solved the FMR equation 
not via free energy (LL equation of motion),
but calculated explicit the “resonance frequency” (spin-wave 
mode) as function of external field (quasi dispersion relation).

There is more, 
e. g. “Reorientation and Tc-shift”
by Körmann et al. 2008 and Rausch et al. 2009
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2003 Carl Ramsauer Preis
J. Lindner FUB

J. Stenger HUB

K. Haberland TUB

T. Kuhlbrodt UP
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Wolfgang, 
we wish you all the best

2002 Karl Scheel Preis an Dr. Runge


