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already been proven that time resolved scanning Kerr microscopy 
exceptional possibilities in dynamical studies of small magnetic 

structures.’ In this work we present an extension of this technique, allow- 
investigation of changes in all three magnetization components on the 

surface with 2 ps time and 1 micrometer spatial resolutions. The 
cover different combinations of biasing and pulse magnetic fields 

were obtained for rectangular particles of different thicknesses (10-50 
aspect ratios (0.2-5.0), and sizes (2-8 micrometers). It has been 

that such small particles are characterized by a nonuniform mag- 
distribution in the whole volume even in statics, when the bias- 

eld is much smaller than the characteristic demagnetizing field. The 
etization profile includes significant out-of-plane components in the 
borhood of edges carrying magnetic charges, as was suggested pre- 

These nonuniformities evolve during fast magnetization pro- 
influencing the speed of dynamical effects such as magnetization 

This conclusion is extremely important for applications, enabling 
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GC-01. END DOMAIN STATES AND MAGNETIZATION 
REVERSAL IN SUBMICRON MAGNETIC STRUCTURES. Jing 
Shi, T. Zhu, M. Durlam, E. Chen, S. Tehrani (Motorola, EL508, 2100 E. 
Elliot Rd. Tempe, AZ 85284), Y. F. Zheng, and J. G. Zhu (Dept. of EE, 
Carnegie Mellon Univ.) 

Although submicron magnetic structures are generally domain wall free, 
results from micromagnetics simulations have shown existence of non- 
uniform magnetization regions near the two ends of rectangular shaped 
elements to minimize magnetostatic energy.’ These so called end domains 
were expected to cause substantial deviation in magnetization reversal of 
the elements from that of single-domain reversal. In this work, pattemed 
single layer magnetic films of NiFeCo, NiFe, and CO have been studied 
using SQUID magnetometry and magnetic force microscopy (MFM). We 
will report, to our knowledge, the first experimental observation of the end 
domains in submicron rectangular elements by MFM. These end domains 
have a transverse magnetization component perpendicular to the element 
length. In long elements, magnetization reversal is mainly determined by 
its longitudinal component and displays the single domain characteristics. 
In low aspect ratio elements, (e.g. 0.4pmX0.6pmx20nm). however, the 
end domain contribution is equally important to the magnetization rever- 
sal, as evidenced by magnetometry data. We have demonstrated that the 
non-uniform magnetization at the ends can be eliminated by modifying the 
element shape. In fact, both MFM and magnetometry data have shown 
that an element with elliptical ends behaves like an ideal single domain. 
Realization of true single domain GMR structures is critical for high den- 
sity MRAM applications. 
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GC-02. SHAPE DEPENDENCE OF THE SWITCHING BEHAVIOR 
OF ULTRATHIN MAGNETIC STRUCTURES. S .  T. Chui (Bart01 
Res. Inst., Univ. of Delaware, Newark, DE 19716) 

Switching behaviour in ultrathin small magnetic structures is controlled by 
the edge domains (Phys. Rev. B55, 3688 (97)). Thus the conventional 
wisdom of the change in the coercive field due to the “shape anisotropy,” 
the increase in the coercive field due to the dipolar interaction, need to be 
reexamined for this case. The shape effect is of importance in the design 
of structures with suitable switching characteristics. We discuss simulation 
and analytic results for the domain shape and switching field in small 
structures as a function of the shape of the sample. We found that because 
of the 2D nature of the films, the micromagnetic behaviour is more a 
function of the width of the sample than a function of the aspect ratio of 
widwength, which is characteristic of bulk 3D systems. As the width of 
the structure is decreased to a small enough value, the edge domains can 
disappear. Analytic estimates with the soliton formulae (Phys. Rev. Lett. 
78, 2224 (97)) provides for an approximate criterion. The actual switching 
field is lowered from that due to the crystalline anisotropy constant 2K by 
a demagnetization field due to the magnetostatic interaction. (Appl. Phys. 

discuss how this lowering is changed as the shape 
This work is partly supported by the Office of 
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