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The effect of structural relaxation on the electronic structure of
Fe78Si9 B13 metallic glass was investigated by means of the Hall effect, electri-
cal conductivity and EELS methods. The effect of the structural relaxations
was observed by four-hour annealing of the samples in argon atmosphere at
temperatures 573, 673, 723, 773 K. The most distinct changes in the mea-
sured quantities were observed for samples annealed at 773 K. The differences
in EELS spectrum, a decrease in the electrical and the Hall resistance are
specific to these samples. X-ray diffractometry confirmed that the samples
annealed at this temperature show recrystallization.
PACS numbers: 61.43.Dq

1. Introduction

Freshly produced ribbons of amorphous alloys do not exhibit long-range
ordering of the atomic stucture. Annealing of metallic glasses at temperatures
characteristic of a given composition leads to intense atomic rearrangement with
a final result being a crystal state [1, 2].

The aim of this work was to investigate the influence of relaxation processes,
caused by annealing of metallic glasses at various temperatures, on their electronic
properties.

2. Results

Influence of annealing temperature on characteristic electron energy losses
(EELS), the Hall effect and resistivity was investigated on samples of amorphous
alloy Fe78Si9B13 annealed isothermally for 4 hours at temperatures 573, 673, 723
and 773 K in argon atmosphere.

EELS studies were performed using four-grid retarding potential analyser
type OPR-304 RIBER. Energy of electron beam was 200 eV [3]. EELS spectra' are
shown in Fig. 1. Analysis of the spectra allowed to determine characteristic losses
related to excitation of volume plasmons ΔEv in particular samples, which are
presented in Table.
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The Hall effect was investigated at constant magnetic field and constant
current in the sample [4]. Results for annealed and non-annealed samples are given
in Fig. 2 in the form of the Hall voltage UH and the Hall resistivity pH dependence
on the external magnetic field B0. Using least squares method the slope of the
function pH = f(B0) (for B0 > μ0Ms; Mg-magnetization of saturation), i.e.
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the ordinary Hall coefficient [4] was determined. The values of the ordinary Hall
coefficient RH are given in Table. For both annealed and non-annealed samples
electrical resistivity was determined and the results are gathered in Table.

The measured quantities show changes caused by annealing and the partic-
ularly pronounced effect is observed for sample annealed at 773 K.

In order to evaluate changes in atomic structure induced by annealing, X-ray
diffraction studies of annealed and non-annealed samples were performed using a
DRON-2.0 diffractometer. The samples were irradiated by λ = 0.071069 nm radia-
tion from a molybdenium tube. Diffraction patterns for both types of samples are
shown in Fig. 3. Diffraction pattern for a sample annealed at 573 K was identical
with that for non-annealed sample, thus it is not shown in the picture [5].
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Conclusions

Considerable changes of the measured quantities observed in the annealing
temperature range 723÷ 773 K may be assigned to differences in the atomic stuc-
ture which, as it was shown in diffraction patterns at these temperatures, show a
long-distance ordering. Pronounced . changes of the measured electrical quantities
for samples annealed at 773 K (in comparison to samples annealed at 723 K) must
be related to further crystallization of considerable amount of α-Fe phase with
a bcc structure and a new phase Fe2B with a tetragonal stucture (α-Fe phase
starts to arise already at lower annealing temperatures in the range 673 ÷ 723 K).
Changes of electrical quantities for samples annealed below 723 K may be related
to structural relaxations which, as it was shown by the measurements, influence
electronic properties of the alloy.
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