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The stray field of MFM tips can be strong enough to compromise the characterization of soft-

magnetic materials based nanostructures. On the other hand, this stray-field can be used to alter 

the magnetic state of the system, getting involved in magnetization reversal of magnetic 

nanoparticles[1],[2], as well as being used to modify the domain walls, dragging or pushing 

them away [3],[4],[5] in order to interact with the nanostructured system. 

 

In this work, micromagnetic simulations of a generic MFM tip and its stray field have been 

performed using MAGPAR in order to obtain, not only the tip-to-sample interaction 

magnitude[7], but all the three components of the stray-field as a function of the retrace height. 

This allows us to fit the tip stray-field in terms of simple monopole, dipole and second order 

multipole expansion, as well as to determine each applicability height range.  

 

We have simulated the complete hysteresis loop of the MFM tip in order to obtain the 

remanence state and to explore de different states of the tip under external field applied parallel 

to the Z axis. 

 

Finally, we can appraise the effects of the tip-sample interaction in CoSi and CoZr based thin 

films systems, which are in good agreement with MFM measurements. 

 

This work was supported in part by Spanish Ministerio de Educación y Ciencia under grants 

NAN2004-09087, FIS2005-07392, R-R.,G. acknowledges financial support from MERG-2004-

513625 and I3P grants program.  

 

References: 

 

[1] M. Kleiber, F. Kümmerlen, M. Löhndorf and A. Wadas 

Physical Review B, 59 (1998) 5563-5567 DOI: 10.1103/PhysRevB.58.5563 

 

[2] Xiaobin Zhu, P. Grütter, V. Metlushko and B. Ilic,  

J. Appl. Phys. 91, 7340 (2002); DOI:10.1063/1.1452683  

 

[3] Xiaobin Zhu, Dan A. Allwood, Gang Xiong, Russell P. Cowburn, and Peter Grütter 

Applied Physics Letters 87, 062503 (2005), DOI: 10.1063/1.2009050 

 

[4] J. M. Garcia, A. Thiaville, J. Miltat, K. J. Kirk, J. N. Chapman, and F. Alouges,  

Appl. Phys. Lett. 79, 656 (2001), DOI:10.1063/1.1389512 

mailto:Contact@E-mail
http://dx.doi.org/10.1103/PhysRevB.58.5563
http://dx.doi.org/10.1063/1.1452683
http://dx.doi.org/10.1063/1.2009050
http://dx.doi.org/10.1063/1.1389512


Contribution (Poster) 

TNT2008                                         September 01-05, 2008                                Oviedo-Spain 
 

[5] G Rodríguez-Rodríguez, A Pérez-Junquera, M Vélez, J V Anguita, J I Martín, H Rubio and 

J M Alameda,  

J. Phys. D: Appl. Phys. 40 (2007) 3051–3055, DOI:10.1088/0022-3727/40/10/006 

 

[6] W. Scholz, J. Fidler, T. Schrefl, D. Suess, R. Dittrich, H. Forster, V. Tsiantos,  

Comp. Mat. Sci. 28 (2003) 366-383. doi:10.1016/S0927-0256(03)00119-8  

 

[7] A.Carl, J. Lohau, S. Kirsch and E.F. Wassermann 

Journal of Applied Physics 89 (2001) 6098-6104 

 

 

Figures:  

 
 

Fig 1: Slices of the MFM-tip model showing the 

magnetization configuration at remanence state. 

   
 

Fig 2: MFM tip magnetic poles distribution and 

associated stray field. 

 
 

Fig 3: Applicability height ranges for the 

monopole and dipole fittings. 

 
 

Fig 4: Magnetization off-plane displacement 

due tip-sample interaction in CoSi and CoZr 

thin films according the simulated Htip. 
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