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Inelastic neutron scattering study of the spin dynamics in Fe3si above Tc
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High-resolution inelastic neutron scattering experiments have been performed on Fe3Si at
T =1.12T~ using unpolarized neutrons. Special effort was made to isolate the magnetic contribu-

o o
tion to the scattering intensity. For the whole range of momentum transfer 0.08 A &q &0.6 A
for which this separation was feasible, no indication was found for propagating modes. Instead,
S(q,~) can be well described by a double-Lorentzian scattering function typical for spin-diffusion
behavior. In particular, the maximum of the scattering intensity always occurs at zero energy
transfer. A closer look at the scattering function reveals that it gradually changes from a truncated
Lorentzian at small q to a more Gaussian form at large q. As a consequence, our results agree with
the predictions of the dynamic scaling theory only in that area of (q, co) space which lies below the
spin-wave dispersion curve for T & T~.

I. INTRODUCTION

The nature of the paramagnetic phase of itinerant fer-
romagnets has been a subject of considerable controversy
in the last years. The fluctuating-band theory' is based
upon the existence of very strong short-range magnetic or-
der (SRMO). Because of the itineracy of the d electrons,
the strong SRMO is assumed to exist not only in the vi-
cinity of the phase transition, but well above Tc. The
typical extension of SRMO was estimated to be 20 A, if
the spin-spin correlation function is averaged over times
of the order 10 ' —10 ' s. Other theories describe
the paramagnetic phase as having no appreciable SRMO
outside the critical region. Experimental evidence to de-
cide between the two lines can be obtained by inelastic
neutron scattering: In the absence of SRMO a magnetic
scattering function of the spin diffusion type is expected
throughout the Brillouin zone:

I
S(q,co)-

I +co

On the other hand, propagating spin waves should be ob-
servable at short wavelengths also above Tc if a strong
SRMO persists.

The observation of propagating spin waves above Tz
has indeed been reported by Mook et al. , Lynn, ' and
Lynn and Mook" for Fe and Ni. Later on, their interpre-
tation of the data has been contested by Shirane and co-
workers. ' ' They carried out a series of polarized neu-
tron scattering experiments, again on the paramagnetic
phases of Fe and Ni. ' ' A scattering function of
Lorentzian type both in energy and momentum transfer
was shown to describe the cross sections quantitatively.
The spin-wave-like excitations in Ni above Tc were ex-
plained by Uemura et al. ' to be nothing but constant-E
cuts through the paramagnetic scattering function. On
the other hand, Lynn and Mook resumed their experi-
ments using also the polarized-neutron technique. Al-
though the results of the new experiments differ notice-

ably from their previous findings, they still claim that
spin-diffusion behavior is only observed at small q, but
that at larger q the magnetic response peaks at finite ener-
gies. ' ' A strong SRMO has been advocated by Ziebeck
et al. and Brown et al. on the basis of different ex-
periments. They investigated which values of q contri-
bute significantly to the Fourier spectrum of the spin-
density —spin-density correlation function. For that pur-
pose the quasielastic magnetic response was measured
with an intentionally low energy resolution to get directly
the energy-integrated magnetic intensity I (q) They pl.ot-
ted I (q)q versus q (the factor tt is a phase space factor)
and obtained a peak at q =0.35 A ' for Fe at T=1.25 Tc.
From the position of this peak intensity they deduced a
ferromagnetic correlation length of 15—20 A. This con-
clusion has been disputed by Edwards for two reasons.
Firstly, because he thinks that the data have to be
analyzed in a different way, and secondly, because he
presumes that the measured intensities at large q are con-
siderably too small.

As it has turned out that all evidence supporting a
strong SRMO above Tc is questionable, we considered it
desirable to perform further experimental investigations
which might help to clarify the situation. For that reason
we continued earlier neutron scattering measurements by
Blanckenhagen et aI. ' on Fe3Si, a compound which
can be regarded as a close relative to bcc Fe. The previous
results looked similar to those of Lynn and Mook, i.e.,
they seemed to indicate the persistence of spin waves far
above Tc. However, after extending the measurements to
a much wider area of (q, to) space than before, we realized
that the interpretation of the previous data had to be re-
vised. In this paper we present the results of a new series
of inelastic neutron scattering experiments aiming at a
determination of the magnetic response at T=1.12TC.
The data are analyzed by a double-Lorentzian scattering
function as proposed by dynamic scaling theory. The
shortcomings of this type of analysis are discussed. It is
checked how far these shortcomings can be overcome by
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using the shape function recently proposed by Folk and
Iro. Further, we looked for a peak in the curve I (Q)Q
versus Q as suggested by Brown et al. and
Capellmann.

II. EXPERIMENTAL TECHNIQUE

The sample was the same as had been used in our previ-
ous investigations: ' A single crystal of about 3 cm
volume showing a mosaic spread of 0.4. The Curie tem-
peratnre Tc was deduced from the temperature depen-
dence of the (111) Bragg intensity to lie at Tc ——830 K.
During the neutron scattering experiments the tempera-
ture of the sample was stabilized to about +2 K.

The measurements were performed on the 1T and
2T triple-axis spectrometers at the 14-MW medium flux
ORPHEE reactor in Saclay. A preliminary data set was
obtained with pyrolitic graphite (PG) (002) as monochro-
mator and analyzer and a collimation of 50'-35'-30'-20'.
The incident energy was chosen around 14 meV and a PG
filter was used to remove higher order contarninations.
Most scans were made in the neutron energy gain mode.
The energy resolution was DE=0.8 meV [full width at
half maximum (FWHM)], increasing to b,E=2.3 meV at
E = —35 meV. The most complete data set was taken
with Cu(220) as monochromator and analyzer and a col-
limation of 50'-35'-30'-30'. In this case the incident ener-
gy was chosen around 35 meV and the energy transfer in-
vestigated ranged between 7 ~ E ~ —46 meV. Again
most scans were made in the neutron-energy-gain mode.
The energy resolution varied between AE =0.9 meV
(E=7 meV) and DE=3 meV (E = —46 meV). Addition-
al measurements for small values of q and Ace were per-
formed with Ge(111) and PG(002) as monochromator and
analyzer, respectively, and a collimation of 50'-40'-40'-50'.
The lowest incident energy used was Eo ——6.2 meV, result-
ing in an energy resolution of DE=0.3 rneV. In this case
a PG filter was employed to suppress the third order (the
second and fourth order being absent). As the different
instrumental configurations were used in overlapping q
ranges, we were able to normalize all intensities to that of
our standard configuration.

The neutron-energy-gain mode of operation has the ad-
vantage that for sample temperatures much higher than
the reactor moderator temperature the scattering intensity
is higher than for the corresponding instrumental configu-
ration in the neutron energy-loss mode. However, it has
also a serious drawback: In order to obtain a reasonable
variation of the instrumental resolution, high resolution at
zero energy transfer and relaxed resolution at large energy
transfers, the scans have to be made in the constant- k;
mode. In this type of scan the spectrometer efficiency
strongly varies with the outgoing energy. Although the
correction of the measured intensities for this variation is
in principle simple, in practice it is somewhat trouble-
some because it requires an accurate knowledge of the en-
ergy dependence of the analyzer reflectivity Rz and the
detector efficiency gD. To get these data, preparatory ex-
periments have been performed yielding the product
RzgD for the whole range of final energies used in the
later scans.
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FICx. 1. Nonmagnetic scattering intensity versus temperature
for selected points in (q, co) space. All data shown in this figure
have been collected in those areas in ( q, co) space where the mag-
netic scattering is expected to be very small in the whole tem-
perature range.

The spectrometers used did not allow a polarization
analysis. As is well known, unpolarized neutron scatter-
ing techniques give much higher intensities than
polarized-beam techniques, thus allowing for a consider-
ably better resolution. On the other hand, using unpolar-
ized neutrons it is difficult to isolate the magnetic contri-
bution to the scattering intensity from other sources, like
phonon, multiphonon, incoherent nuclear, empty can, and
general instrumental background scattering. The separa-
tion is particularly difficult when the magnetic response is
smeared out over a large area in (q, co) space, as had to be
expected in our case. To overcome this problem, a large
number of reference scans were made at temperatures
below T~. Such scans should be made as close to the
temperature of interest as possible to reduce the uncertain-
ty arising from the temperature dependence of the non-
magnetic scattering. However, approaching Tc results in
a broadening of the magnetic excitations which compli-
cates the separation of magnetic and nonmagnetic contri-
butions already in this temperature regime. As a
compromise, a maximum temperature T = Tz —90
K=740 K was chosen for reference scans, which is 190 K
below the temperature at which the paramagnetic scatter-
ing was investigated. Since the temperature dependence
of the nuclear scattering intensity cannot be neglected for
such a wide temperature interval, additional reference
scans were made at room temperature and at T= 530 K,
aiming at a reliable extrapolation to T=T&+100 K.
Measurements at many different points in (q, co) space re-
vealed that the temperature dependence of the nonmag-
netic scattering was essentially linear. A linear extrapola-
tion of the nonmagnetic scattering intensities from tem-
peratures below Tc to T = Tc -+ 100 K was confirmed for
those values of q and cu where the magnetic scattering in-
tensity was likely to be very small also above Tc (see Fig.
1). Therefore the extrapolation procedure was used
throughout the whole area of (q, co) space covered by our
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measurements. We think that in this way the problem of
background correction is solved as completely as possible
for scattering of unpolarized neutrons. Of course, the
solution is not perfect: Statistical errors and possible
departures of the temperature dependence of the back-
ground intensity from a linear behavior produce uncer-
tainties which limit the sensitivity and accuracy of this
method. This is particularly true for those values of q
and co where the one-phonon cross section is large. Here
the background correction cannot be made reliably, which
means that some "blind spots" are inherent to the method.

The data were collected in the vicinity of the (1,1,1)
reciprocal-lattice point, because it has the smallest Q
value (Q=1.93 A ') and in addition a low structure fac-
tor for long-wavelength phonons.

III. RESULTS AND ANALYSIS
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Fe3Si crystallizes in the DO3-type structure, which can
be described as four interpenetrating fcc lattices: one of
Si, one of Fe(1), and two of Fe(2). This phase is stable up
to temperatures far above Tc. From the lattice constant
ap =5.655 A the distance between nearest Fe neighbors is
inferred to be d=1.632 A, which is close to the corre-
sponding value in bcc Fe (d=1.655 A). As the priinitive
unit cell contains four atoms there are 12 phonon
branches for every direction. In order to know where in
(q, co) space to expect intense neutron groups due to one-
phonon scattering, a survey investigation of the lattice
dynamics of Fe3Si was carried out at T= 930 K. The
data were fitted to a 13 parameter Born —von Karman
model. Inelastic structure factors computed from this
model were used to search for those areas in (q, co) space
which are best suited for the investigation of the magnetic
scattering. It turned out that Q parallel to [111]was gen-
erally the best choice. Here only the four branches with
A& symmetry have a non-zero structure factor. These
branches are shown in Fig. 2.

The scans aiming at a determination of the magnetic
scattering at T=1.12Tc were carried out as a series of
constant-E scans. As has been observed in the case of Ni
and Fe, "' such scans yield well defined magnetic
peaks also at T & Tc. Figure 3 shows an example for a
relatively high energy transfer, i.e., E = —35.5 meV. For
comparison the corresponding scan at T=0.9Tc is given
too. The shift in peak position between T=0.9Tc and
T=1.12TC is relatively large when compared to the cor-
responding shift in Fe, which can be traced back to a
stronger temperature dependence of the stiffness constant
in Fe3Si for temperatures approaching Tc.

As has been shown by Uernura et ai. ,
' well-defined

peaks in constant-E scans cannot be taken as evidence for
the possibility of propagating spin waves above Tc. In-
stead, conclusions about the persistence of spin-wave-like
excitations can only be drawn from constant-q scans.
Therefore we have evaluated constant-q scans from our
data after subtracting the nonmagnetic scattering as
described in Sec. II. Some examples of such scans are
given in Fig. 4. The data resemble those which have been
reported in Refs. 12—16 for the paramagnetic scattering
of Ni and Fe—4 at. %%uoSi:Themaximu m intensit y isal-
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FIG. 2. Phonon-dispersion curves of Fe3Si in the [111]direc-
tion at T=930 K. Only the branches with A~ symmetry ("long-
itudinal" branches) are shown. The lines have been calculated
on the basis of a 13-parameter Born —von Karman model fitted
to the experimental data.

ways found at E=0 and the linewidth is rapidly increas-
ing with q. It is known that such a behavior of the
scattering function is predicted by dynamical scaling
theory ' for spin fluctuations. The data in Refs. 12—18
can be described quantitatively by this theory. We there-
fore tried to analyze our data in the same way. The
scattering function is assumed to be given by

I fico/k T
K2+q2 I 2+ru2 1 —exp( fico/kT)—

K
(2)

where So is a constant, K=K(T) an inverse correlation
length and I is the energy width. Resibois and Piette
have found that

I = Af(K/q)q (3)

(4)

Following the procedures of Uemura et al. ,
' we have as-

sumed that the scaling function has the simple form

1 when q &K,
(K/q)' when q &K .

where A denotes a constant and the scaling function
f (K/q) has the asymptotic behavior.

1 when ~/q~0,
(K/q ~

(K/q)' when K/q~ &n .
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The scattering function can be deduced from the mag-
netic scattering cross section by use of the relation

d2 -f (q+r)e S(q,co),
dec) dA

where f denotes the magnetic form factor, r the
reciprocal-lattice vector and e the Debye-Wailer fac-
tor. For the form factor we have used the values of Weiss
and Freeman for Fe, and the Debye-Wailer factor has
been estimated from the lattice dynamical properties.
After correcting for f and e the constant-q scans for
~+q and ~—q have been combined on common plots and
from these plots we have evaluated the intensity Io at
E=O and the linewidth I . In order to determine So, ~,
and 3 we have plotted Io and I versus q on a log-log
scale in Figs. 5 and 6. Evidently, the data can be well
described by curves computed from Eqs. (2), (3), and (5).
We note that the observed energy widths and intensities
cover two and three orders of magnitude, respectively.
The fit yielded the values ~=0.16 A ' and 3=142
meV A, which are similar to the corresponding
values in Fe—4 at. %%uoSi at T=1.12 T c tre porte dby
Wicksted et al. ,

' i.e., ~=0.23 A ' and 3= 142.3
meVA

FICx. 3. Constant- E scans for E = —35.5 meV at
T = Tc —90 K (below) and T =Tc+ 100 K (above) for
Q =(1+(, 1+/, 1+/). Lines are a guide to the eye. The data
are the average of several runs.
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FICx. 4. Three constant-q scans at T=930 K deduced from a
series of constant-E scans. The background has been subtract-
ed. The intensities have been corrected for the spectrometer ef-
ficiency. Lines are a guide to the eye.
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FIG. 5. Magnetic intensities at E=O versus q for T=930 K.
The intensity values have been corrected for the magnetic form
factor. Data obtained with different instrumental parameters

o

have been normalized to the values around q =0.2 A . The
line is the result of a fit based on a scattering function described
by Eqs. (2) and (3).
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FIG. 6. Observed energy width (FWHM) versus q at T=930
K for the magnetic scattering. The line is the result of a fit
based on Eq. (3j.

For detailed comparison, Figs. 7(a)—7(f) show the cal-
culated scattering function and the observed intensities for
six q values in the range 0.096&q &0.58 A '. Note the
different scales both for intensities and energies. The cal-
culated curves have not been convoluted with the resolu-
tion function as the instrumental resolution was in all
cases much smaller than the observed energy width.
Clearly, the agreement between calculated and experimen-
ta1 intensities is very satisfactory. For q &0.48 A the
scatter of the data is rather large, mainly because of the
uncertainties of the background subtraction. Neverthe-
less, there is clear evidence that the scattering function is
always centered around E=O, which means that the data
do not show a crossover from spin-diffusive behavior to
propagating behavior within the range q &0.6 A '. Ad-
mittedly, a theory giving a strong Lorentzian line centered
around zero and two weak Lorentzian lines around +%co

may not be incompatible with the data. A much higher
precision would be necessary to discriminate this case
from a single broad line around zero.

Although calculated and observed intensities agree gen-
erally quite well, there are systematic deviations for ener-
gies E & I . Here the scatter of the data is comparatively
small because of a better signal-to-noise ratio than for en-
ergies around zero, which allows a detailed comparison
despite the low intensity levels. It appears that the ob-
served intensities decrease more rapidly with increasing
energy transfer than predicted. For /=0. 05 [Q =(1
+g, 1+/, 1+/)] this effect is very small up to E/I =3,
but even here the experimental intensities fa11 below the
calculated values when going further out (see Fig. 8). For
larger g values the deviations between theory and experi-
ment become more pronounced, so the observed scattering
function gradually takes on a more Gaussian form.

The agreement between theory and experiment can be

checked in a more direct way by calculating intensities for
constant-E scans. The examples given in Figs. 9 and 10
are representative in the sense that there is very good
agreement between calculated and observed intensities for
small energy transfers, but that considerable deviations
occur at large energy transfers and small q. This is just
another illustration of the fact that the scattering function
is not adequately described by a Lorentzian for E/I »1.

Figures 9(a)—9(d) illustrate the problem of evaluating
the paramagnetic scattering in a wide area of (q, co) space
by means of unpolarized neutron scattering. For E=1.5
meV the scattering intensity falls off very rapidly with in-

creasing q. At first glance the background level seems to
be reached at /= +0.3. Only after expanding the intensity
scale (requiring better counting statistics) it becomes evi-
dent that the background leve1 is not reached before
/=0. 4. The magnetic scattering intensity at /+0. 3 may
appear to be fairly small. Nevertheless it is not small
when compared to the corresponding intensity for large
energy transfers. To demonstrate this, the constant-E
scan at E = —35.5 meV has been plotted in Figs. 9(c) and
9(d) on the same scales as used for the scan at E=1.5
meV. Obviously, the determination of constant-q scans
for large q values required careful studies of the intensity
distributions at small energy transfers and in particular
painstaking estimates of the background.

Our results are summarized in Figs. 11(a) and 11(b),
where contour maps are shown for a double Lorentzian
and the experimentally determined scattering function.
The inadequacy of a Lorentzian shape function for
E/I »1 has been found already by Lynn and Mook"
for Ni and by Wicksted et al. ' for Fe. Wicksted et al.
modified the Lorentzian shape function in a heuristic way
to get a better agreement with experiment. Recently, Folk
and Iro have used the asymptotic renormalization-group
theory to obtain a better-founded modification of the
shape function. In order to test their predictions, we have
calculated the width Aq of the peak in constant-E scans
with their shape function and compared to experiment
(see Fig. 12). Obviously, the shape function proposed by
Folk and Iro gives a somewhat better agreement with ex-
periment than a Lorentzian, but the agreement is still not
satisfactory. We think a major drawback of this theory
lies in the fact that it still yields a universal shape func-
tion, whereas the experiment shows that the shape func-
tion is q dependent. Perhaps a hint for a better under-
standing of the shape functions can be obtained from the
following observation: The experimental shape function
starts to fall below the Lorentzian at about that energy
E (q) which corresponds to the magnon energy just below
Tc. This means that the breakdown of long-range order
at Tc redistributes S(q,co) in such a way that spectral
weight is pushed to lower frequencies, but barely to higher
ones.

In Ref. 10 Lynn has plotted a constant-q scan measured
on Fe—4 at. % Si [hereafter abbreviated as Fe(Si)] at
T=1.28TC, which shows a pronounced peak at E=20
meV. This peak was taken as strong evidence for the per-
sistence of propagating spin waves above T~. We have
compared the lineshape of the scattering function reported
for Fe(Si) to that observed in Fe3Si at T= 1.12 Tc for the
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FIG. 7. Constant-q scans for six q values deduced from a series of constant-E scans at T=920 K. The background has been sub-
tracted. The intensity values have been corrected for the spectrometer efficiency, the magnetic form factor and the Debye-Wailer fac-
tor. All data were collected with Ef ——35 meV, except those shown in Fig. 7(a) which were determined with E; =6.3 meV and nor-
malized accordingly. The solid lines have been calculated with the aid of Eqs. (2) and (3) after adjusting the parameters S&, K, and ~.
Note the different scales both for the intensity and the energy. For comparison, a Gaussian has also been plotted in Fig. 7(e). The
horizontal bars indicate the instrumental energy resolution.
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FICx. 8. High-energy tail of the shape function for (=+0.05
[see Fig. 7(a)]. The data were collected with Ef =35 meV. The
solid line has been calculated from Eqs. (2) and (3).

FIG. 10. Constant- E scan at E= 1.5 meV measured at
Q =(1+/, 1+(, 1+() with very high resolution (E; =6.3
meV). The nonmagnetic scattering has been subtracted. Some
data points around /=0 have been omitted, because phonon
peaks at (=+0.02 did not allow a reliable determination of the
magnetic contribution in this region.

0
same wave vector ( q=0.47 A '). We note that the
shapes are very similar for energies F.& 20 meV. The fact
that Lynn reported a peak in the constant-q scan which is
absent in our data can be traced back to strong differences
in the low energy region. Here, the measurements are par-
ticularly delicate as has been explained above.
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FIG. 9. Constant-E scans at E =+1.5 meV and E = —35.5
meV. The data were taken at Q =(1+/, 1+/, 1+/) with
Ey ——35 meV. The intensities at E= + 1.5 meV and E = —35.5
meV are normalized in respect to the spectrometer efficiency.
In the lower plots the intensity scale has been expanded by a fac-
tor of 6 and the counting times increased by a factor of 4 when
compared to the upper plots. The dashed lines show the es-
timated nonmagnetic scattering. The solid lines have been cal-
culated from Eqs. (2) and (3). The horizontal bars denote the in-
strumental q resolution. The arrows show the position of the
longitudinal acoustic (LA) phonon peaks.

In the end, we want to investigate whether there is a
peak in the curve I (q)q versus q. As has been pointed
out in the Introduction the observation of such a peak in
Fe has been interpreted by Brown et al. and
Capellmann as evidence for a strong SRMO. The results
of our analysis are plotted in Fig. 13. In a first step we
have assumed that the shape function is Lorentzian in the
whole q range investigated which yields the solid line in

the figure. In a next step we have estimated the changes
produced by the deviations from a Lorentzian shape func-
tion, which yielded the broken line. The broken line levels
off earlier than the solid line, but does not show a real
peak within the range of the data, whereas Brown et al.
have observed a clear peak at q=0.35 A in Fe(Si) at
T= 1.22 T&. Therefore following the lines of Brown
et al. and Capellmann one has to conclude that any mag-
netic order in Fe3Si above Tc must be of considerably
shorter range than that deduced for Fe(Si), i.e., =15 A.
Finally we have simulated the experimental procedure of
Brown et al. by calculating the q dependence of the rnag-
netic scattering intensity using a spectrometer with an en-

ergy resolution of 50 meV (FWHM) operated in the E=O
mode. This simulation yielded the dashed-dotted line in
Fig. 13. Now there appears a distinct peak at q=0.35
A, which coincides with the position of the correspond-
ing peak in Fe(Si) mentioned above. Obviously, the peak
for Fe3Si is an artifact of the evaluation procedure and
has no physical meaning. From the similarity of the mag-
netic properties of Fe(Si) and Fe3Si we suspect the peak
reported for Fe(Si) to have a trivial reason as well.

IV. CONCLUSIONS

By a detailed investigation of the nonmagnetic contri-
butions to the scattering intensity it was possible to deter-
mine the paramagnetic scattering in Fe3Si in a wide range
of (q, co) space by using unpolarized neutrons. For small
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FIG. 12. Observed full width at half maximum (in q) for
constant-E scans. The solid line shows the values calculated
from Eqs. (2) and (3)~ The dashed line is obtained when the
Lorentzian shape function in Eq. (2) is replaced by the shape
function proposed by Folk and Iro (Ref. 23).

q, the results could be well described by a double-
Lorentzian scattering function derived from dynamical
scaling theory. At larger wave factors, there are notice-
able deviations from a Lorentzian shape function, but no
indication was found for a crossover from spin-diffusive
behavior at small wave vectors to propagating behavior at
larger wave vectors within the accessible range q &0.6

0

A . Thus, our results do not indicate the occurrence of
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FIG. 11. Maps of constant intensity contours in (q, co) space
as calculated from (a) Eqs. (2) and (3) and as constructed from
(b) constant-E scans close to the (1,1,1) reciprocal lattice point.
In that region where the data can be very well described by Eqs.
(2) and (3) the experimental contour lines have been plotted as
solid lines. The remaining part of the experimental intensity
contours has been plotted as dotted lines.

FIG. 13. q I(q) as a function of q in Fe3Si at T=930 K.
The solid line has been calculated from Eqs. (2) and (3). The
dashed line is obtained if the deviations of the observed shape
functions from a Lorentzian are taken into account. The
dashed-dotted line simulates a measurement using a spectrome-
ter with a resolution of 50 rneV (FWHM) operated in the E=O
mode.
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a strong SRMO above Tc. Furthermore, the plot I(q)q
versus q did not show a peak, as had to be expected after
Brown et a/. for a material with strong SRMO. Our re-
sults agree well with those of Refs. 12—18 in which the
picture of giant short-range order above Tc advocated by
other groups has been strongly contested. We cannot rule
out spin correlations on a very short length scale: As our
data do not give reliable evidence in the range q&0.6
A ', spin clusters may be present with diameters
d &2m/0. 6=10 A. Therefore the question, whether or
not the "local band" theory of itinerant ferromagnets is
justified for Fe3Si, may be regarded as still not answered.

However, we feel that such a theory based on the presence
of ferromagnetic clusters of less than 10 A diam is ques-
tionable, because in such small clusters more than 50% of
the spins are sitting at the surface. In this sense we con-
sider our results as evidence against the appropriateness of
such theories.
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