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A simple mechanical spring-block model is used for studying Barkhausen noise 
(BN). The model incorporates the generally accepted physics of domain wall 
movement and pinning. Computer simulations on this model reproduces the 
main features of the hysteresis loop and Barkhausen jumps. The statistics of the 
obtained Barkhausen jumps follows several scaling laws, in qualitative 
agreement with experimental results. The model consists of a one-dimensional 
frictional spring-block system. The blocks model the Bloch-walls that separate 
inversely oriented magnetic domains, and springs correspond to the magnetized 
regions. Three types of realistic forces are modelled with this system: 1. the 
force resulting from the magnetic energy of the neighboring domains in external 
magnetic field (modelled by forces having alternating orientations and acting 
directly on the blocks); 2. the force resulting from the magnetic self-energy of 
each domain (modelled by the elastic forces of the springs); 3. the pinning 
forces acting on the domain walls (modelled by position dependent static 
friction acting on blocks). The dynamics of the system is governed by searching 
for equilibrium: one particular domain wall can jump to the next pinning center 
if the resultant of forces 1. and 2. is greater then the pinning force. The external 
magnetic field is successively increased (or decreased) and the system is relaxed 
to mechanical equilibrium. During the simulations we are monitoring the 
variation of the magnetization focusing on the shape of the hysteresis loop, 
power spectrum, jump size (avalanche size) distribution, signal duration 
distribution, signal area distribution. The simulated shape of the hysteresis loops 
fulfills all the requirements for real magnetization phenomena. The power 
spectrum indicates different behavior in the low (1/f noise) and high (white 
noise) frequency region. All the relevant distribution functions show scaling 
behavior over several decades of magnitude with a naturally expected 
exponential cutoff due to finite size effects. The strength of the presented model 
is its relative simplicity. It is easy to handle and to study it by computer 
simulations. Results reveal that the model is able to explain real magnetization  
phenomena and is successful in qualitatively reproducing the measured statistics 
of BN. 


