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Fig. 2. Mossbauer spectrum of amorphous FegBoNb,Cu,

alloy at Curie temperature (393 K), and quadrupole splitting

of amorphous Feg;BoNb,Cu; alloy as a function of tem-

perature.
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Fig. 1. Mossbauer spectra and hyperfine parameter distributions of amorphous Feg;BoNb;Cu, alloy at various temperatures.
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Table 1. Values of hyperfine parameters at various
temperatures.

T <th> HW <> 6W <nAI>
(K)  (kOe) (kOe) (mm/fs) (mm/s) (mm/s)
13 23.0 10.2 -0.011 0.091 0.308
30 22.8 10.1 -0.012 0.101 0.306
77 22.0 10.2 -0.016 0.092 0.301
130 20.7 10.0 -0.042 0.098 0.302
180 19.0 10.0 -0.065 0.087 0.290
230 16.8 9.9 -0.090 0.087 0.277
293 134 93 -0.127 0.082 0.254
320 11.7 8.5 ~0.143 0.072 0.230
393 0.0 -0.181 0.450*

* FWHM(Full Width at Half Maximum) value.
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Fig. 3. Reduced hyperfine field vs reduced temperature for
amorphous Feg;:BgNb;Cu, alloy. The dashed curves are the
result of Handrich's calculation using corresponding A
values. The solid curve is the result obtained from Egq. (2)
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Fig. 4. Fractional change of average hyperfine field as a
function of (T/T(;)y2 for amorphous Feg;BgNb;Cu, alloy.
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Amorphous Feg;BgNb;Cu, alloy has been studied by Mossbauer spectroscopy. Revised Vincze method was used and
distributions of hyperfine field, isomer shift, and quadrupole line broadening of the sample at various temperatures have
been evaluated and Curie temperature and H,s (0) were calculated to be 393 K and 231 kOe, respectively. Temperature
variation of reduced average hyperfine field shows a flattered curvein comparison with the Brillouin curve for S=1. This
behavior can be explained on the basis of Handrich molecular field model, in which the parameter A, which is a measure of
fluctuation in exchange interactions, is assumed to have the temperature dependence A =0.75-0.647+0.477 where 7is T/T¢.
At low temperature, the average hyperfine field can be fitted to Hy (T) = Hyy (0) [1-0.44 (I'T0)**-0.28 (TIT)*™- -+, which
indicates the presence long wave length spin wave excitations. At temperature near TC, reduced average hyperfine field
varies as 1.00 [l-T/TC]O'Sg. It is also found that half-width of the hyperfine field distribution was 102 kOe (3.29 mm/s) at 13
K and decreased monotonically as temperature increased. Above the Curie temperature, an average quadrupole splitting
value of 0.43 mmy/s was found. Average line broadening due to quadrupole splitting distribution was 0.31 mm/s at 13 K and
decreases monotonically to 0.23 mm/s at 320 K, whereas that due to the isomer shift distribution is 0.1 mm/s at 13 K and
0.072 mm/s at 320 K, which is much smaller than that of both hyperfine field and quadrupole splitting. The temperature
dependence of the isomer shift can be fitted within the harmonic approximation to a Debye model with a Debye temperature
Op=424+5 K.



