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HYPERFINE FIELD DISTRIBUTION
OF FeyB,, GLASSY METAL')

MIGLIERINI, M..?) SITEK, J..?) Bratislava

Convolutions of Gaussian and Lorentzian lines are proposed to fit a Mossbauer
spectrum of a Fey;B,; metallic glass. The hyperfine field distribution is constructed
from three Gaussian lines corresponding to the individual line pairs.

I. INTRODUCTION

. The Méssbauer effect is very sensitive to local structure and chemical fluctua-
tions resulting in distributions of hyperfine interactions. Great attention is paid
to Eo. hyperfine field distribution (HF D) which is one order of magnitude more
sensitive to changes in the nearest surroundings of the resonant atoms than the
1somer shift and the quadrupole interaction. Up to now several methods have
damﬁ proposed for extracting HFDs from Mssbauer spectra [1] using a variety
of line fittings [2]. The aim of the present paper is to propose a new way of a

HFD determination based on the results of a direct experimental data lineshape
analysis.

. EXPERIMENTAL

Amorphous Feg;B,, ribbons (6 mm wide, 33 um thick) were prepared by the
method of planar flow casting at the Institute of Physics, Electro-Physical
Research Centre, Slovak Academy of Sciences in Bratislava. A conventional
constant acceleration Mdssbauer spectrometer with ¥Co(Rh) source was used
to collect data at room temperature.

III. RESULTS AND DISCUSSION

Broad and overlapped dips in a Méssbauer spectrum of a metallic glass
reflect a real image among hyperfine interactions affecting the resonant atoms
placed in non-equivalent sites. In order to find the proper lineshape a method
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of DISPA-PLOTS [3] was used. Its applicability for the purpose of a Mdssbauer
lineshape analysis including verification has been described elsewhere [4]. Acc-
ording to the DISPA analysis of the experimental points of a Mdassbauer
spectrum of the FeyB,; metallic glass a convolution of a Gaussian and an
experimental-width Lorentzian was proposed to express the line-broadening
mechanism [4, 5]. Similar profiles were applied to fit the Mdssbauer spectra of
metallic glasses, e.g., by Lines and Ebischiitz [6] but no direct connection
between the experimental and the simulated lineshapes was given. Thus, the
Méssbauer spectrum can be fitted by sums of Lorentzian lines weighted by
Gaussian distributions in peak positions {5].

A mean value of a hyperfine magnetic field intensity is directly proportional
to a separation of individual Méssbauer lines corresponding to +3/2 — +1/2,
+1/2— +1/2 and +1/2 - F1/2 transmissions. Consequently, the assumed
fitting profiles imply a Gaussian distribution of the field values.

Parameters of the Gaussian distribution for a +3/2 — +1/2 transmission
(i.e. for the Ist and the 6th Mossbauer lines) were achieved directly from the
approximation. To obtain the parameters for the rest of the transmissions,
represented by the line pairs 2—5 and 3—4, the results of the fit were scaled by
the constants of 0.5787 and 0.1574, respectively, due to g-factor combinations.
The HFD of Feg;B,; was constructed as a sum of such three Gaussian lines.
Partial distributions were weighted with respect to the probability of the corres-
ponding transmisstons derived from the line areas.
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Fig. 1. a) Madssbauer spectrum (full dots) fitted by convolutions of Gaussian and Lorentzian lines

(solid curve) and b) corresponding hyperfine field distribution P(H) (partial distributions dashed)
for Feg;B,; glassy metal.
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Fig. 1 illustrates a room temperature Mdssbauer spectrum of the Fe,B,,
glassy metal with the corresponding HFD. The parameters of the HFD are
as follows: H = (19.94 4+ 0.08) MAm~', AH = (5.03 + 0.08) MAm~', o, =
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=(2.48 + 0.08) MAm~', o,/H = 0.12. According to [1] the o,/H-ratio for
Fe—B system is 0.12 and the AH for the Feg, 3B, matellic glass was determineg;
in [7] to be (5.01 + 0.08) MAm ™. ,

IV. CONCLUSION

The application of the experimental data lineshape analysis can be considereqd
as a progressive feature of the present approach to the HFD determinatiop
However, a further study should be carried out as far as other hyperfine para.
meters are concerned. .
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PACNIPEAENEHUE CBEPXTOHKOI'O I10JIA B Zmﬁ?:.::..—ﬁﬁ-ﬁoz CTEKJE
Fey,B,;

Tpu nuuuu I'aycea, OTHOCALUHMECS K nepexofam Am, = 0, + 1 s cnextpe Meccbayepa, o6pasyror
pacrpenieNleHne CBEPXTOHKOTO MO B METALTHYECKOM CTEKIE Feg;B,;. ’
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