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Comment on “Field dependence of the transverse spin freezing transition”
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Transverse spin freezing temperature of amorphoyg,E&r, (x=7,8,9) is determined by’Fe Msshauer
spectroscopy as a function of the applied magnetic field, and the results are compared to those obtained by
longitudinal field muon spin relaxatiofD.H. Ryanet al, Phys. Rev. B63, 140405(2001] (LF-uSR) for
amorphous FgZrg. The Mcssbauer results are at variance with the 48R results forx=8 and do not
support the proposed inverse field dependence.
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Only few methods are suitable to measure the applied Ty [KI : ' : . :
magnetic field dependence of the transverse spin freezing 120 $ i
transition temperature,,J. Besides the recently usetbn-
gitudinal field muon spin relaxation (LESR), >'Fe Méss- 100 @'e
bauer spectroscopy is also appropriate to study the transition. 'y
The direction of the Fe magnetic moments is characterized 80
via the intensity of the\m=0 nuclear transition correspond- i
ing to that of the second and fifth lines of the six-line $e 60w
bauer spectra. It becomes zero above the spin freezing tem-
perature T, when the magnetic moments are aligned along 40
the external magnetic fieldB.,; applied parallel to the
y-beam direction and perpendicular to the sample plane. 201 .
It is worth comparing the results of the two methods in - .0
case of a nominally identical amorphousyfZ; alloy. The 0 T T T | E—
Curie temperature of the sample, which is an independent 0 1 2 8 4 5 6
Beﬂ [ T ]

indicator of the composition, is nearly the sam@&. (

=168 K) for the sample$® The external field dependence  FiG. 1. Field dependence of T of amorphous Fgo Zry (X
of the 2-5 lines was measured at different temperatures an€7,8,9) alloys from%Fe Mossbauer measuremerits=7 dia-
converted into the I, vs B¢ curve in a similar mann&ms  monds(Ref. 4, x=8 full circles,x=9 squarek Longitudinal field
for the amorphous kgZr; which shows a single spin freez- muon spin relaxation results for=8 from Ref. 1 are also repro-
ing transition at 122 K. The results are shown in Fig. 1,duced in the figuréempty circles. B is the demagnetization field
where By=Bgy— Bdemag and Bdemag is the demagnetiza- corrected external f_ie_IdE(e,_(t-Bdemag iq the case of the Mgsbauer
tion field. The value OBdemag is deduced from the WVks-  data. No demagnetizing field correction was done for theulSR.

bauer spectra and equals 1—1.5 T depending on the tempen-qle cont_inuous line is the fit of Ref. 1. For our data the broken lines

ture. It agrees well with the theoretical value for a magnetic®'e @ guide to the eye.

plane perpendicular to the applied fielBgemag=47M,

whereM is the magnetization. The experimental values are

determined from the difference of the Fe hyperfine fields lines, which is better than 5%. The main source of error is

measured at high magnetic fieldabove Byenag and at  the correlation between the 2-5 line intensities and the shape

Bex=0. No such inherent control is known for the longitu- of the hyperfine field distribution. However, the consistent

dinal field muon spin relaxation. Indeed, it is difficult to evaluation of the spectra measured in the full external field

explain the nearly 20 K decrease of,Tfound by this range(up to 7 T, where the 2-5 lines are abgesitminates

method for =1 T applied fields, smaller thaByemagat the  this source of error.

given temperatures. The observed discrepancy for amorphoug,Eg might
Significant deviations can be observed between thee attributed either to the magnetically inhomogeneous envi-

LF-uSR and the Mesbauer data.,J decreases nonlinearly yonments indicateef by the bimodal Fe hyperfine field dis-

for x=8, but our data do not support the propdsewerse  ibytions or to chemical inhomogeneities of the samples.

field dependence. On the other hang, @iecreases linearly |ngeeq, polarized neutron scattering study of amorphous

with the applied effective field fox=7 and 9. For all three FeyZry, shows that the noncollinear magnetic structure of

samples, however,,J approaches zero below 5 T effective hege glasses depend on the preparation conditions.
fields according to the Mssbauer measurements. In the

Mossbauer measurement the accuracy,gfig related to the This work was supported by the Hungarian Research
accuracy of the determination of the intensity of the 2—5Fund (OTKA T 030753.
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