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Abstract

The paper presents magnetic force microscopy (MFM) studies on: the effect of
crystallographic orientation and external magnetic field on magnetic microstructure in a bulk
polycrystalline iron specimen. The magneto crystalline anisotropic effect on the domain
structure is characterized with the support of electron backscatter diffraction study. The
distinct variations in magnetic domain structure are observed based on the crystallographic
orientation of the grain surface normal with respect to the cube axis i.e. the easy axis of
magnetization. Further, the local magnetization behavior is studied in-situ by MFM in
presence of external magnetic field in the range of -2000 to 2000 Oe. Various micro-
magnetization phenomena such as-reversible and irreversible domain wall movements,
expansion and contraction of domains, Barkhausen jump, bowing of a pinned domain wall
and nucleation of a spike domain are visualized. The respective changes in the magnetic
microstructure are compared with the bulk magnetization obtained using vibrating sample
magnetometer. Bowing of a domain wall, pinned at two points, upon application of magnetic
field is used to estimate the domain wall energy density. The MFM studies in presence of
external field applied in two perpendicular directions are used to reveal the influence of the

crystalline anisotropy on the local micro-magnetization.
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1.0 INTRODUCTION

The magnetization behavior of a ferromagnetic material is governed by the characteristics of
the magnetic domains and their dynamics. Magnetic domain imaging provides the most
direct access to the effective magnetic properties from macro to nano scale for fundamental
and application point of views [1, 2]. Various studies have been performed to directly
visualize the magnetic domains and their dynamics in different materials using techniques

such as magneto optical Kerr microscope (MOKE) [3-5], Lorentz electron microscope [6, 7],
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