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ABSTRACT The transition process of domain structure, especially the total transition process
of Neel wall from positive polarity wall (N, ) to negative polarity wall (N_), during magnetization
reversal along hard-axis direction in smal] NiFe magnetic thin film element has been observed and
analysed. The length, width and thickness of the film are 300 gm, 40 pm and 40 nm respectively.
The transition of domain structure involves some irreversible processes such as domain wall mergence,
closure domain transition, hooklike domain transition and polarity transition of Ieel wall. The two
ways of transition of domain wall polarity, namely direct transition {Ny —N_) and indirect transition
{N. =N, —N_) through cross-tie domain wall {N.¢), have been discussed in detail. Usually, the N
will nucleate at the linking point of newly emerged closure domain and positive polarity main domain
wall, then extend to the center. The transition from N to N, is realized through several splittings of
N,. All the mentioned phenomena above have not been paid close attention and fully studied in the
previous literature.
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Fig.1 The transition process of magnetic domain structure
and the direct tramsition {N; —N_ ) process of polar-
ity of Neel domain wall
{a} T H=800 A/m (b} H=0 (c} | H=-300 A/m
{d) | H=—180 A/m [e) | H=-560 A/m
{f) { H=-800 A/m
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Fig.2 Schematic diagram of transition process of Neel wall
polarity
(a) N4 wall in positive magnetic field
(b) Ny wall in negative field
(c) transition from N4 to N_ wall and movement of
Bloch line
(d) N_ wall in negative field
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Fig.5 Closure domain transition process and the formation of Bloch line
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