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STRUCTURE CHARACTERISTICS
AND SOME GALVANOMAGNETIC
AND MAGNETIC PROPERTIES OF Fe—Ni
AND Fe—Ni—Gd THIN FILMS')

SOVAK, P.>) KONC, M..2) SPISAK. P.’) GAMCIK, F.,? KOLLAR, P.? Kosice

We report here upon some preliminary results of the investigations of the micro-
structure and magnetic domain structures, the Ha" eflect and hysteresis loop measu-
rements of the thin films FeyNig; and Fe,;Ni,yGd,,. The purpose of the present work
was to apply transmission electron microscopy predominantly to the investigation of
the magnetic domain structure.

1. EXPERIMENTAL PROCEDURES

Thin films of Fe 4Nig, and Fe,;Ni;¢Gd,; were prepared by the flash-evapora-
tion technique in a vacuum of about 10~ Pa onto glass substrates at room
temperature. The initial material was a granulated alloy or a powder. The
structure of the films was checked by the electron diffraction method and the
transmission electron microscopy (TEM) on additional films evaporated simul-
taneously onto rock-salt. The thickness of the films was measured by multibeam
interference. The films studied were from 30 to 52 nm thick. The coercive field,
H_, of the samples was determined from hysteresis loops, which were traced by
the automatic magnetooptic Kerr-effect hysteresisgraph [1]. The Hall-effect
curves were measured by the conventional DC current at room temperature.

Il. RESULTS AND DISCUSSION

Electron diffraction patterns for films show several Debye rings, typical for
the polycrystalline structure of the films. The structure of the films containing
a small amount of Gd is fine by crystalline, with diffuse diffraction rings. The
Mmagnetic domain structure of the films was examined in the TEM JEM 7 at
100 kV by the Lorentz microscopy. The revealed mixed domain structure con-
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The results of the studied of the Hall-effect are in Figs 2a
loops are shown in Figs 3a and 3b, which were used to

the thin films [2, 3, 4]
and 2b and hysteresis
nt magnetic polarization I,.

determine the remane

238



HI. CONCLUSION

1) The magnetic domain morphologies are closely related to the crystalline
structure; the corresponding magnetic domain configurations show [ggo

domain structure in Fig. 1¢). .
2) The observed coercivities are much larger for the Fe—Ni—Gd than in the
Fe—Ni films of the same thickness.
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CTPYKTYPHBIE XAPAKTEPUCTUKU U HEKOTOPBIE I AJTbBAHOMATHUTHBIE
Y MATHUTHBIE CBOMICTBA TOHKHX INJIEHOK Fe—Ni U Fe—Ni—Gd

B pa6ote uanararorcs TIPEABADHTENbHbIE PE3YALTATH MCCTeROBAHNG MHKDOCTPYKTYpPHl H
CTPYKTYD MAreHTHbIX goMen, pdexra Xoana u M3MEPEHHUH IHCTEPE3NCHON NeTTH B TOHKHX
nedkax FegNig, u Fe;NiGd,;. Uensio Nipennaraemoit pabotel asnsercs TIPHMCHEHHE TpPaHC-
MHCCHOHHOM 37ekTponHoi MHKPOCKOIMH UIA H3yyenus CTPYKTYPBl MArHHTHBIX JOMEH.

240




