
An influence of an effective mass on magnetoresistance  
in ultrathin Fe/Cr films 

 
K. Warda1, L. Wojtczak1, D. Baldomir2,M. Pereiro2, and J. Arias2

 
1Solid State Physics Departmen , University of Łódź 

Pomorska 149/153, 90-236 Łódź, Poland 
2Departamento de Fisica Aplicada, Universidad Santiago de Compostela, Spain 

 
 The transport properties of ultrathin metallic sandwich structures of Fe/Cr/Fe are 
studied as a function of magnetic layers thickness for the current in plane geometry (CIP). 
Taking into account the band structure obtained from density functional theory (DFT) [1], we 
determined the basic physical properties of each layer, namely: Fermi energy, relaxation time, 
effective mass of electrons. Next using the Boltzmann formalism in its extended form [2] we 
obtain the results for the magnetoresistance (MR). We analyze an influence of spin dependent 
effective mass, which in present case depends on the sample geometry, on the MR behavior. 
 
________________________________________________________ 

[1] M. Pereiro, D. Baldomir, S. Mankovsky, K. Warda, J. Arias, L. Wojtczak, J. Botana, submitted to 
Phys. Rev. B. 

[2] K. Warda, L. Wojtczak, G. Wiatrowski, M. Pereiro, D. Baldomir, J. Arias, phys. stat. sol. (b) 196 
(2003) 117 and references therein 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Name of the presenting author (oral): Krzysztof Warda 
e-mail address: kwarda@mvii.uni.lodz.pl  
url’s: http://www.uni.lodz.pl 

13 


