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Muon spin relaxation £SR) is a more reliable technique for tracking the field dependencg,pthan
Mossbauer spectroscopy. It yields consistent behavior and does not suffer from fitting artifacts. In addition it
can be performed both with and without an applied field. Apparent differences between applied-fesld Mo
bauer results and those fropSR derive entirely from difficulties associated with the analysis of thesvio
bauer data.
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In attempting to explain the differences betwelg de-  a smooth evolution in behavior that depends only on compo-
rived from their applied field Mssbauer data and our sition, with no evidence for aging or handling effects.
longitudinal-field muon spin relaxatiofLF-uSR) results, Finally, both mean-field calculatiotfs and numerical
Kaptas et al? appeal to possible magnetic inhomogeneitiessimulations® indicate that the magnetic behavior is con-
or the effects of differing sample production and handlingtrolled by the level of frustration present, and that this frus-
procedures. Neither of these claims is valid. They furthetration affectsT . andT,, equally strongly. Therefor&. pro-
argue that Mesbauer spectroscopy is inherently superior asyides as good an indicator of basic sample conditioii,gs
in principle, it allows direct estimation of the demagnetizinglt is trivial to determineT., and as noted above, ac-
field. However, as we show here, the uncertainties and instausceptibility, bulk magnetization, \ebauer spectroscopy,
bilities introduced by the data analysis procedures far outneutron depolarization, andSR all yield consistent values.
weigh any possible advantages. Since ourT's agree with those of Kapsaet al,? and we

have eliminated both sample aging and preparation condi-
tions as sources of variation, it is clear that only the reliabil-

|. SAMPLE RELATED ISSUES ity of the procedure used for determinifig, remains as the
origin of the apparent discrepancies.

There is no evidence to support a claim thgte-Zr al-
loys are either magnetically or chemically inhomogeneous. Il. METHOD RELATED ISSUES
We have used neutron depolarizatiopSR:*° and most re-
cently, selective excitation double Msbauer spectroscopy ~ #SR is perfectly suited to the study of transverse spin
(SEDM),® to demonstrate that these materials are, withoufreezing. It is a bulk technique that probes both dynamic and
doubt, magnetically homogeneous. Furthermore, small angletatic behavior simultaneously. We have confirmed that it
neutron scattering data aboie indicate that these glasses Yields correct values foif in both a-Fe-Zr (Ref. 1) and
show minimal effects of chemical clusteriigndeed, the a-Fe-Ru-Zr(Ref. 11). Investigation of a polysaccharide iron
most commonly cited evidence for magnetic inhomogeneitycomplex allowed us to demonstrate that in a magnetically
namely bimodal hyperfine field distribution®(By)), is  inhomogeneous systery, SR could be used to distinguish
readily shown to be a mathematical artifact of the fittingthe nonmagnetic shells from the magnetic cores, both
proces$ 10 blocked and dynamit® We observed no evidence for mag-

The data used to construct the magnetic phase diagranmetic inhomogeneity ia-Fe-Zr. Finally, thea-Fe-Ru-Zr sys-
of a-Fe-Zr (Ref. 1) and a-Fe-Ru-Zr (Ref. 11) are derived tem exhibits a break in the temperature dependends, pf
from samples prepared over a seven-year period by severtilat can be used to localg, in zero field using Mesbauer
different people on two different melt-spinning systems. Thespectroscopy. These zero field values Toy, and those ob-
materials used ranged in age from months to five years at tHained by SR are in perfect agreemehitindeed, it was the
time of measurement. In many cases, several years elapsebvious discrepancy between our zero-figSR (Refs.
between the ac-susceptibility, Msbauer, ang SR measure- 4,15 and applied field Mesbauer dafahat led us to inves-
ments. Despite this, the phase diagrams exhibit excellertigate the effects of an applied field dn,, .
agreement between the results derived from different tech- Determination ofT,, using uSR (both in zero field, and
nigues, and values obtained from samples of different agewith an applied longitudinal fieldnvolves locating a peak in
prepared by different people are fully consistent. We observéhe muon relaxation rate that is sampled at 10—15 tempera-
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ture points and typically stands well over ten standard deviaef Vincze et al1®). In addition, the external field, essential to
tions above any backgroudti*®The changes in muon relax- the measurement, strongly affects the magnetic strugture
ation rate can be seen by eye, in the raw datihout can suppress the transverse ordering enfirsdythatP(Byy)
recourse to computer analysis. SEDM in zero applied fields necessarily changed. While it is true that, in principle, the
has been used to check both the relaxation rates fu®®  demagnetizing field could be determined from the decrease
and the value off,,. Perfect agreement was obtairfiedle [N the averag®y,, the method relies 0By, and the external
also confirmed the location of,, by using a break in the field simply adding, with no field-induced changes in
temperature dependence of the static field experienced by tHeBnr)- Unfortunately, the severe effects of an applied field
muons. The two values typically agree within 5 K. The ob-On the magnetic order, and thus &1{By), make this as-
served behavior in both the static and dynamic signatures &mPtion invalid and render the procedure unreliable. Fur-
fully consistent with numerical simulatiors. thermore, in bottAuFe (Refs. 17,18 anda-Fe-Zr,” the ex-

- . . " ternal field often leads to aincreasein B,:. Even for
By contrast, determinind,, from applied field Mss- . . : —ht
. . : rromagnetica-FesgZr;, the fitted field shift has not satu-
baugr spectroscopy i thgse magnetic glasses is far Ie% ted by 7 T° Thus, the “inherent control” claimed as an
straightforward. One must identify the fie{dr temperature dvantage. does not actually exist
at which the second and fifth lines of the disorder-broadened ge. y :

o ) . : There are significant inconsistencies in the data shown in
six-line pattern dlsappeaE(Bhf) IS §trong|y asymmetric Fig. 1 of the preceding commérthat serve to underline the
(skewed towards low fieldsits shape is not knowa priori, .

o : ) . . _problems encountered in using S&bauer spectroscopy to
and it is affecteo_l by the applled field. Llne_s two and_ fIVefollow the effects of an applied field o, . First, theirT,
overlap the low-field tails of lines one and six, respectively, _ . Y CXy

. ) S ) for x=8 extrapolates to essentially the same zero-field value
and their low-field tails in turn overlap lines three and four.

. X . . L as that of the more frustrated=7 alloy. By contrast, our
The fitted intensity of lines two and five is strongly corre- value lies nicelv between those of the=7 and x—9
lated with the form of the low-field tail used, or assumed, insam les Secon?j/ their field dependencedes is seve_rel
fitting P(By¢). While the average hyperfine field is generally urvgd .et for boifx—? andx—g the dependence is Iine);r
a robust parameter, the deconvolution routines employed Y N - P '

determineP(By) for magnetic glasses are prone to oscilla- ticZIII:r E‘Tjiﬁi:r?glefaorrr?o?'? n(%)s tri?r\;\?oglrdeilgg%n?e:)srot:aeblpear-
tions which render the form oP(B;;) unreliable. Math- XyA =

ematical instabilities in the deconvolution procedtitthe to expect that the behavior would be consistent from sample

effects of line overlap, and the limitations of first-order per-t0 sample., or at Ieagt' that it would evolve in a consistent
turbation expansiofsall combine to greatly reduce the reli- manner with compOSItlon.;Ne reqently ChECkZEid the field de-
ability of the analysis used to track the intensities of ”nespendence OfTy for 10=x=7 using LFuSR; and con- .

two and five in the applied field spectra. Far fewer points aréwmed thgt the same form is in fact observed across this
available, and the uncertainties on any given measuremeﬁf)mpOSItlon range.

are much larger than forSR, so that actual, rather then  This work was supported by grants from NSERC
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