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DOMAIN STRUCTURE IN CYLINDRICAL
AMORPHOUS CoP AND CoNiP LAYERS'

M. KONC*,J. DANIEL-SZABO*, L. POTOCKY**, B. ZAGYI***, J, VEME***, KOSICE

In the presented paper the domain structure of electrodeposited cylindrical amorp-
hous CoP and CoNiP Iayers is described. It has been shown that the internal domains of
the samples are magnetized in radial directions due to the perpendicular total magnetic
anisotropy. Investigating the influence of the elastic torsion stress on the domain
structure their changes due to the strain anisotropy have been identified.

JOMEHHASA CTPYKTYPA B NHIMHIPHYECKHX
AMOPO®HBIX IIIIEHKAX CoP i CoNiP

B pafoTe onHCbIBaETCS NOMEHHAs CTPYKTYpa HHMIHHAPHYECKHX aMOPMHbIX IEHOK
CoP u CoNiP, npuroToBAEHHBIX 3MCKTPOXHMUYECKHM ocaxnenueM. Tokasamo, urto
- BHYTPEHHHE IOMEHbI HAMarHHYEHbl B PAIHATbHbIX HATPABNCHMAX BCNEACTBHE NEPHEH-
RUKYISAPHOM TIOJIHOM MArHATHON aHW30TPONHH. TIpy ucCHENOBAHMY BAMAHAA HA HOMEH-
HYIO CTPYKTYDY HAMNDAXKEHHS MDY KPYYCHHMH HHXE Npefena ynpyrocTs OGHAPYXKeHbI
M3MEHEHHMS OMCHOB, O0GYCIOBAEHHbIE AHW3OTPONHER B pe3ylbTaTe NedopMatiny.

I. INTRODUCTION

In our previous work [1] we studied the magnetic properties of cylindrical
(tube-like) amorphous CoP and CoNiP layers which were submitted to a torsion in
the region of elastic deformation. The results were discussed in relation to the
changes of the magnetic anisotropy caused by the applied strains. Is seems
interesting to study the domain structure of tube-like layers also at torsion. This is
the subject of the present paper.
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and CosNi P, layers with a negative magnetostriction {1]. The samples were
Unommnoa by electrodeposition [2] onto rotating cylindrical copper substrates with
a diameter of 2 mm and with a length of 120 mm. The amorphousness of the
samples was checked by X-ray diffraction.

Fig. 1 shows the internal magnetic domains observed by the Bitter technique in
an axial (Fig. 1a) and a cros (Fig

§ pattern on the surface of the CoP layer. (a) — in the non-stressed state, (b} — in the
stressed state by twisting to an angle of 60°,

correlation with the sample thickness. Similar configurations are well known in
crystalline films divided by 180° — walls and having an easy axis perpendicular to
their surface.

Fig. 2 (a) shows the domain pattern on the surface of the cylindrical CoP layer
30 um thick in the non-stressed state (twist angle ¢ = 0°). The secondary domain
structure has the shape of the irregular (zig-zag) stripe domains.

Fig. 2 (b) shows the domain patterns on a sample twisted to an angle of 60°. The
torsional elastic deformation produces marked changes in the domain pattern. The
new pattern is characterized by stripes, which run approximately under an angle of
45° to the axial direction of the cylindrical layer. This shows the large influence of
strain anisotropy on the easy axis direction. We observe similar domain pattern
changes in the cylindrical amorphous CoNiP layers too. .

III. CONCLUSION

Investigating the domain structure of the cylindrical amorphous layers the
existence of radial total magnetic anisotropy of layers was identified. The changes
of the domain pattern configuration of layers may be explained considering the
influence of torsion on the orientation of the easy axis.
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