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Directional Compton profiles of the transition-metal alloys FeAl, CoAl, and NiAl have been measured. Both
a conventional techniqu@esolution 0.55 a.u. of momentynbased on a 59.3-keV x-ray source with a solid-
state detector, and a high-resolution spectrom@er5 a.u. of momentujrwith 50-keV x rays from a syn-
chrotron source have been used. The results are interpreted using a theory based on a full-potential linearized
augmented-plane-wave method. The agreement between the experimental and the theoretical momentum den-
sity anisotropy is very good. It is shown that the anisotropies at low momenta are heavily influenced by the
particular shape of the Fermi surface.

I. INTRODUCTION In this work we present high-resolution data on the direc-
tional Compton profiles of FeAl, CoAl, and NiAl single crys-
The first period transition metals form interesting alloystals. Our experiments are made using the focusing scanning
with aluminum covering the entire concentration range. Thespectrometer at the High Energy Beam lii®15) at the
equiatomic alloys of Fe, Co, and Ni crystallize in a simple European Synchrotron Radiation FaciliizZSRB. The aver-
CsCl-type crystal structureA great effort has been made to age resolution in the momentum range of interest is about
study the character of the bonding and the charge transfer i0.15 a.u. For comparison and also to check the consistency
these alloys. Charge density studies, based on x-ray diffracf data processing, all crystals have also been measured us-
tion, and both soft x-ray and electron spectroscopy have bedng the conventional spectrometer at the University of Hels-
used. Depending on the experimental method and the defininki, which is based on the use of monochromatid¥; x
tion of the charge transfer the results are quite diffuse andays and a solid-state detector.
even conflicting The theoretical analysis is based on a full potential linear-
Compton-scattering experiments using polycrystallineized augmented plane wa¥ELAPW) method. Special at-
samples have been made by Chaddah and $atii mea- tention is taken to separate the wave function and the Fermi
sured FeAl and CoAl and by Manninen al? who measured surface contributions to the momentum anisotropy. The re-
FeAl, CoAl, and NiAl, using ay-ray source and a solid-state sults will demonstrate the usefulness of Compton scattering
detector. The analysis was mostly based on the charge tranig- the Fermiology of imperfect single crystals at room tem-
fer and on a rigid band model where the transfer took placgerature.
between the valence electron states of aluminum ahd 3
states of the transition metal. The general trend turned out to Il. THEORY
be a net transfer to the transition metal site. Because poly- '
crystalline samples were used, a detailed analysis of the di- Within the impulse approximatidrf the Compton profile
rectional electron momentum distribution itself was not pos{CP) is the projection of the electron momentum density
sible. (EMD) onto the scattering vector. A practical method for the
Podloucky and Neckélcalculated the directional Comp- calculation of CP’s for cubic systems representing both EMD
ton profiles of FeAl using a quasi-self-consistent augmentednd CP’s in terms of multipole expansions was described by
plane wavg APW) method. They found a remarkable anisot- Blaaset al® Within this scheme, the EMD coefficients are
ropy that should easily be seen even in a low-resolution exebtained by a Gaussian projection from EMD calculated on a
periment. Unfortunately no single crystals were available aset of special directions. The corresponding CP coefficients
that time. Later the Vienna group developed their method byare computed by a one-dimensional integration involving the
introducing a multipole expansion of the momentum densityeMD coefficients.
to calculate the Compton profile and by including a modern The self-consistent charge densities of FeAl, CoAl, and
version of linearized APW.They calculated the directional NiAl at the proper experimental lattice constaatsvere de-
FeAl profiles and compared those with the first test experitermined by means of the all-electron FLAPW metHod,
ments on single crystafsDue to the low resolution, only which solves the Kohn-Sham type ScHimger equation
some gross features of the anisotropy could be compared. without any shape restrictions of the crystal potential. The
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TABLE I. Parameters for the valence CP calculatiofs. =
lattice constantp,,,x = maximum momentum value for anisotro-
pies, Phax = maximum momentum value for the isotropic cutoff
correction,N(pma) = horm of the valence EMD inside momenta
<Pmax: N(Pmayy = norm of the valence EMD inside momenta
<Pnax = norm of the valence CP for momentaP 4]

FeAl CoAl NiAl
a (a.u) 5.49619 5.40907 5.45450
Prmax (@.U) 7.43 7.55 7.49
P max (a.U) 41.15 41.82 41.47
N(Prma) 10.753 11.672 12.523 2 - > . : s
N(P ) 10.999 12.000 12.997

g{a.u.)

exchange and the correlation were treated within the local Fig. 1. The Compton profile anisotrogt00]—[111] of FeAl.
density approximationLDA). The self-consistency itera- The experimental resultsolid dots has been obtained using W
tions have been performed on a 97-point linear tetrahedroR «, radiation and a solid-state detectoesolution about 0.55 a)u.
grid within the irreducible wedge of the first Brillouin zone. The dotted line corresponds to the FLAPW theory and the solid line
About 3000 warping terms in the interstitial region and non-to the theory convoluted with the resolution function.
spherical contributions up té=12 inside the muffin-tin
spheres have been used for the representation of the geneddithis spectrometer was about 0.55 a.u. of momentum fully
potential and about 200 FLAPW's for the variational basisdominated by the poor energy resolution of the solid-state
set. detector. The scattering angle was 160° and altogether about
The valence EMD at any given momentum value can bel0’ counts were collected for each direction. The data were
obtained by a straightforward Fourier inversion of thecorrected for the background, instrumental broademhbre;
FLAPW wave functions and the subsequent squaring. In oreause of the statistical noise, this can be done only partly, the
der to determine the EMD expansion coefficients the EMDresidual instrument functiofRIF) should be knowh and
was computed using a momentum interval of 0.03(2) absorption in the sample and then converted into the momen-
with a maximum momentum value of 6.5¢2a) along each tum scale. The contribution of multiple scattering was calcu-
of the 45 special directioh$'* determining the expansion lated using a Monte Carlo methd#iThis was about 11% in
coefficients up td =48 (in total 29 250 EMD values Be-  each case. The areas of the experimental profiles were nor-
yond 6.5(27/a) only the isotropic part was considered, malized to the number equal to the singlaultiple scatter-
which is enough to ensure the correct norms of the valencing contribution(the single scattering contribution equals the
EMD (CP’9. The relevant parameters for the valence calcunumber of electrons The directional difference profiles
lations can be found in Table I. The total CP’s were calcu-were then compared with the theory, which should be con-
lated by adding an atomiclike core contribution and a Lam-voluted by the RIF. When the difference is taken, most of the
Platzman terrff that corrects for the electron correlation possible small systematic errors cancel out.
effects beyond the noninteracting jellium model lirfigotro- The comparison between the experimental and the theo-
pic in the case of the LDA retical Compton profile differencekggJ;11is shown in Fig.
1 for FeAl. It is clearly seen that the experimental result is
very close to the theoretical one after the convolution but the
details predicted by the theory are totally washed out due to
The single crystals used in this work were grown by thethe low resolution. Similar results were also obtained in the
Bridgman method at the University of Lausanne. Slices, alcase of CoAl and NiAl. It will be shown in Sec. IV that these
with the same thickness of 2 mm and a diameter of at leagietails are mainly due to the Fermi-surface effects and it is
20 mm, were cut using the electroerosion technique. Thebvious that better resolution is required in order to find
orientation of each sample was verified using Laue diffracthose experimentally. On the other hand, when insulating
tion so that the Bragg planes were parallel to the crystabystems(like ionic crystalg are studied this resolution is
surface. It turned out that the CoAl crystals were not uniformgood enough to see all the essential gross features in the
single crystals but grains big enough for the experiment werenomentum anisotrop¥y.
present. In the case of FeAl the Laue spots were slightly The high-resolution spectrometer located at the ESRF
diffused, indicating a small deviation from an ideal single beam line BL251D15) was used for the final experiment. A
crystal. However, this mosaicity was less than the angulaschematic layout of the experimental arrangement is shown
resolution of the Compton spectrometer. All orientationsin Fig. 2. Radiation from the multipole asymmetric wiggler
were correct withint1°. (7 periods, critical energy 43 keMvas monochromatized
Preliminary experiments were done using an x-ray spectsing a horizontally focusing Bragg type ben{2%0 crys-
trometer based on the use of monochromati&kw, radia- tal. A photon energy of 49.6 keV was chosen and the energy
tion and a solid state detectdrThe small beam siz€0.5 bandwidth of the focused beam at the sample was about 15
mm horizontal, 10 mm verticalallowed the use of small eV. The beam was slitted down to 0.15 itfmarizonta) X 6
single-crystal volumes of the CoAl samples. The resolutiormm(vertica) and the scattering angle was 161°. The scat-

Ill. EXPERIMENT
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FIG. 2. A schematic layout of the ESRF spectrometer. The [ -/ | . | . . )
monochromatized beanM) is collimated before the sampl&) by 038 40 42 44 46

the aperture slit$ES) and the scattered beam is collimated before

the analyzer A) by the aperture slit§CS). The sample, analyzer E (keV)

crystal, and detector slitdhS) are on the Rowland circledashed

line), which has a constant radius but whose position is moving Fig. 3. The experimental Compton profileaw data of FeAl

during the scan around the sample position. A Nal scintillation[lll] taken during 1 h. The small extra peak at 39.5 keV corre-
counter was used as a detect@)(and a Ge solid-state detector sponds to the elastic line, seen by the(85d) reflection of the
(SSD as a monitor. The translations and rotations of the analyzeéna|yzer crystalsee text

crystal and the detector are indicated by arrows. The monochro-
mator part is scaled down by a factor of 100 and the spectromete€ompton peak. Such a measurement took athduand total
part is scaled down by a factor of 10. of two full 8-h shifts were used for each crystal direction.
The counting rate was about 1000 counts/s at the Compton
tered energy spectrum was analyzed using a bent focusingeak and total of 1.810° counts were collected for each
Ge(440) crystal (80<61 mm?, bending radius 6100 mnin  sample.
a scanning mode, followed by a Nal) scintillation counter A monitor counter, measuring the Compton scattering
moving simultaneously with the analyzing crystal. With the from the sample with a Ge detector, was used to correct for
synchronous motions, the sample, analyzer, and detector stéye fluctuations of the primary beam intensity. It also turned
on the focusing circle during the scan. In this type of spec-out that there were additional contributions to the measured
trometer, the crucial factor limiting the resolution is the sizespectra due to the Compton scattering of the monochromator
of the irradiated sample volume seen by the analyzer crystagi(440) harmonic seen by the @60 reflection of the ana-
The resolution function was calculated as a function oflyzer crystal and the elastic line seen by the(%54) reflec-
energy. The resolution is affected by the horizontal and theion. This can be seen in Fig. 3, which shows the raw data for
vertical beam divergences, the absorption effect to the horiFeAl(111) crystal. Fortunately, this did not overlap with the
zontal divergence, the reflectivities of the monochromatoiinteresting part of the spectra.
and the analyzing crystals, and the Johann error of the bent The measured spectra were first normalized according to
crystal. The resulting resolution function was very close to ahe monitor count rate. The background contribution was
Gaussian with the full width at half maximum of 165 eV at subtracted using a polynomial fit. The energy-dependent cor-
the elastic line(49.6 keV) and 126 eV, 94 eV and 72 eV at rections to the measured cross section are considerably more
the high-energy side of the experimental Compton profilecomplicated than in the case of conventional energy disper-
(45.7 keV), at the peak centefdl.7 ke\} and at the low- sive measurement with a solid-state detector. By assuming a
energy sid€38.4 ke\}, respectively. In terms of the momen- linear polarization for the white beam from the wiggler, the
tum resolution this corresponds to 0.15 a.u. at the Comptopolarization factors were properly included in the calcula-
peak, good enough to see the details predicted by the theonyons for the monochromator, sample, and the analyzing crys-
To check the resolution function calculation a fluores-tal. The measured data were corrected for air and sample
cence spectrum of the Gd sample was measured.Kidie  absorption and the geometrical factors due to the vertical and
fluorescence lin¢43 keV) is close to the center of the Comp- horizontal opening angles. The reflectivity of the analyzing
ton peak and the absorption of Gd is also similar to the actuatrystal was also taken into account. Data points, so far in the
samples, giving roughly the same irradiated volume. Includangular scale, were then converted to the momentum scale
ing the natural linewidth of the fluorescence li@ eV) and  including the differential element correction due to the non-
the effects that are different for the fluorescence and scatinear transformation. Finally the experimental profiles were
tered radiatior(the effect of primary energy distributipthe  normalized within the range of-6 a.u. to the theoretical
calculated and the measured resolution functions were idenvalues. No correction for the multiple scattering was done.
tical within the statistical error. The major part of this smooth contribution was subtracted
The experimental procedure for each sample was first teogether with the background. The sample thicknesses and
measure one full spectrum covering the whole energy rangeolumes were about the same and when the directional dif-
from the elastic line to the low-energy tail of the Compton ferences are taken, there are only residual effects remaining.
profile using a time step of 10 s and an angular step of 0.01f turns out that the multiple scattering contribution is in
of the analyzing crystal. The actual Compton profilem  general smaller in the synchrotron radiation experiménts
38.4 to 45.7 keY was then measured with an angular step ofcompared with the experiments using an unpolarized source.
0.005°, corresponding to an energy step of 24 eV at the\lso, the focusing optics naturally limits the multiple-
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ence curves approach zero. This gives confidence that the
remaining uncertainties in the final experimental results
mainly cancel out when the difference is taken.

A main motivation for developing high-resolution Comp-
ton scattering was the prospect to tackle the Fermiology as-
pects of the electronic structure. From the figures above we
conclude that the experimental resolution reached so far is
already good enough to reproduce the fine structures pre-
dicted by theory(compare Figs. 1 and)4lt is therefore
necessary to get a clear picture of the physics behind the
maxima and minima in the difference Compton profiles
(DCP’9 and to attribute them, if possible, either to wave-
function-related effects or to the topology of the Fermi sur-
face.

Despite their different lattice constants, the band struc-
tures of the three compounds are remarkably siniae,
e.g., Refs. 17 and 18 and confirmed by the present work
exhibiting an almost rigid-band-like behavior upon increas-
ing the number of valence electrons in the series FeAl, CoAl,

J100_ J111

J110_ J111

\J: 00 - NiAl. However, the shape of the Fermi surface is different,
A since the Fermi level for FeAl is well within thd-band

'S complex, for CoAl just below the upperband edge, and for

< 01 ] NiAl well above thed bands. The contributions to the Fermi

R T T T T T surface come from the fourth, fifth, and sixth bands for FeAl
0 1 2 3 4 5 6 and from the sixth and seventh bands for both CoAl and
q(a.u.) NiAl. Roughly speaking, in FeAl the fourth and fifth bands
cut out holes around’ and R points, while the sixth band
adds electrons except for tubes alohgX and regions
FIG. 4. The experimental and theoretical directional differencearoundR points (see Fig. 5. For CoAl and NiAl the sixth
profiles of FeAl ([(100]{111]), CoAl ([110]-{111]), and NiAl  band is almost full, leaving only the holes around tRe
([110]-[111)). The solid line corresponds to the FLAPW theory noints. The seventh band progressively adds electrons around
convoluted with the experimental resolution function and the solidy points.
circles c.on.nected with a thin line are the experimental data points. In theory it is possible to remove all Fermi-surface-related
The statistical error bars are shown at some points. features from the present FLAPW EMD by artificially filling
7 bands(14 electrony which means that for all three com-
scattering contribution because the analyzing crystal accepsounds thed bands are filled as well as one plane-wave-like
photons only from a very small sample volume. In thestate below and one above tdeband complex(see, e.g.,
present case this means that the multiple-single ratio of aboytef, 18. Scaling momentum values to units of the lattice
11% for a conventional x-ray source is now less than 10%onstants (2/a) one ends up with model EMD’s that are
and the major part of it is removed in the subtraction of theyery similar for all three alloys, thus confirming the rigid-
background. The remaining contribution in the directionalpand-like behavior. The remaining differences between the
Compton profile difference curves is therefore smaller thanndividual model EMD’s are small and mainly isotropic, re-
the statistical error. flecting the narrowing of thel bands(NiAl < CoAl <
FeAl) whereas the anisotropic parts are almost identical.
In Fig. 6 the theoretical DCP’s involving the main sym-
metry directions are shown both for the real alloys and for
The final experimental Compton profile anisotropies arethe model alloys with 7 completely filled bands. The model
given in Fig. 4 for FeAl, CoAl, and NiAl. The average of DCP’s for all three alloys agree with each other extremely
both sides of the experimental Compton profile is used exwell, whereas the different shapes of the Fermi surfaces in-
cluding the Bragg reflection region around 39.5 ké&lis-  troduce characteristic changes. In other words, these changes
cussed before and shown in Fig. Jogether with the ex- are caused by removing the excess momentum density from
perimental anisotropies the theoretical results after the&egions outside the Fermi surfaces. The most pronounced
convolution with the experimental resolution function areeffects can be found in the low momenta regions. The
also shown. Although the statistical accuracy is somewhathanges are largest for FeAl, especially if fi€0] direction
limited, some general conclusions can be drawn. The gross involved?® which is hardly surprising since the Fermi sur-
features, as seen with lower resolution in Fig. 1 for FeAl areface cuts right through the Feé bands. For NiAl, which
now replaced by fine structure especially at low momenta. Iralready has an almost filled band, the Fermi-surface-
the case of CoAl these low momentum details are actually alinduced changes are large only @ 1(27/a). For larger
that can be clearly separated from the statistical noise. Almomenta the changes are small and the anisotropies are at-
high momenta where almost all information comes from thetributed mainly to the wave-function-relateg/t,4 splitting
tightly bound atomiclike electrons, all experimental differ- of the Nid bands.

IV. RESULTS AND DISCUSSION
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plane-wave-like band4 electrong fills 2 simple cubic Bril-
. ) louin zones, i.e., one rhombic dodecahedron, completely.
St fsisiisisinac: g This rhombic dodecahedron repeated periodically throughout
momentum spacédodecahedra modebescribes artificial
NiAl without Fermi surface. In order to represent true NiAl
with a Fermi surfacé3 plane-wave-like electrohshe actu-
ally filled fraction of momentum space may be approximated
by a sphere inscribed into each of the rhombic dodecahedra
(spheres model, for the correct Fermi surface of NiAl see
Fig. 5.2° The implications of the plane-wave approach are
illustrated in Fig. 7. Since the EMD drops off rapidly outside
the central rhombic dodecahedron it is sufficient to concen-
trate on the momentum region inside its circumscribed
sphere of radius 1(&/a) as indicated in the figurgNote
that the plane-wave hybridization pushes about 5% of the
plane-wave-like electrons from the central rhombic dodeca-
hedron into adjacent rhombic dodecahedra. For simplicity
we will assume a constant momentum density within each
rhombic dodecahedronFor the dodecahedra mod@NliAl
without Fermi surfacethe DCP is proportional to the differ-
ence between th@irection dependeptross sections of the
rhombic dodecahedra viewed along the two directions. Com-
paring the planes of integration perpendicular to the two di-
FIG. 5. Intersections of the Fermi surfaces of FeAl, CoAl, andrections atg=0 we see that the area of the cross section of
NiAl with planes perpendicular til00] at various distancegfrom  the central rhombic dodecahedron viewed alqdg0] is
the origin. Occupied areas for the sixth band sheet are shaded ligharger than that viewed alorig11]. As the EMD within the
grey, those for the seventh band sheet dark g¢iey sixth band has  neighboring rhombic dodecahedra is already much lower,
to be occupied in regions occupied by the seventh paaflg= 0,  their contributions are too small to change the trend imposed
1, 2, 3 (2nla),..., (b) g= 0.2, 0.8, 1.2, 1.8, 2.2, 2.8, 3.2 py the central rhombic dodecahedron. Consequently, the
(2wla),...,(c)q=0.5,15,2.5(Z/a), ... ThelabelsI', R, M,  DCP [110]-[111] (Fig. 6) for completely filled bands is
X |nd|cate the high-symmetry points of the simple-cubic Brillouin positive atq=0. For the spheres modéNiAl with Fermi
Zone. surfacg we have to look at the cross sections of the Fermi
spheres inscribed into each of the space-filling rhombic
In the following we examine the Fermi-surface-induceddodecahedra. The cross sections of the Fermi sphere inside
changes for low momenta using the DR0|—[111] as an  the central rhombic dodecahedron are identical for all direc-
example. Out of the three alloys NiAl is certainly best suitedtions. However, viewed alonfl11] there are contributions
for such considerations since its Fermi surface cuts mainljrom six Fermi spheres inside adjacent neighboring rhombic
through the upper plane-wave-like band number 7. In alodecahedra as opposed to only two when viewed along
simple plane-wave approach, neglecting the almost filled Nj110]. Therefore, the DCH110]—[111] (Fig. 6) for the
d bands for the moment, a fully occupied lower and upperphysical alloy is negative aj=0. Invoking similar argu-
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FIG. 6. Theoretical difference
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NiAl. The solid lines represent the
physical alloys while the dotted
lines are the corresponding sys-
tems with artificially filled 7
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volved in the computation of the
Compton profiles alonj100] are
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view along [110]
[oo1]

{i10]

view along [111]

Jioo(@q) ((27/8)7)

[271]

[o11]

FIG. 7. lllustration of a simple plane-wave approach for NiAl. q (2m/a)
The upper part shows, for selectgdralues, the planes of integra-
tion used in computing the Compton profile aldiig.0], the lower FIG. 8. Theoretical valence Compton profiles aldia@0] for

part those for the Compton profile alofigll]. In Fig. 6 theseq FeAl (solid), CoAl (dashed, and NiAl (dotted. The labelsa, b, ¢
values are marked by arrows. The cross sections of space-fillinghark q values for which the Fermi-surface cross sections involved
rhombic dodecahedra with each plane are indicated by straight linda the computation of the Compton profiles are shown in Fig. 5.
(dodecahedra model, NiAl without Fermi surfac&he shaded ar-

eas represent the actually occupied momentum regions for NiAl

with a Fermi surfacéspheres modgland the grey level indicates . s
the magnitude of the electron momentum density. Hence, the Coj:'lOO] of FeAl (caused by the particular Fermi-surface shape

tribution from the Fermi sphere centered at the origin is colore ave beef‘ identified to be responsible f% the double-peak
dark grey, those from the nearest neighbors of typE) medium structure in the D(?FElOO]—[lll] ,Of FeAl.™ The seventh
grey, and all higher contributions light grey. The inner sphere thapand' unOCQUp'ed in FeAl, Contr'bUtes to_the DJBO]_ for .
circumscribes the central rhombic dodecahedron has a radius &CAl and NiAl and the shape of its Fermi surface is again

1(2m/a) and the outer circle corresponds to a momentum sphere dieSPonsible for the size of the contribution. From Fig. 5 one
radius 2(2r/a). sees that folg values labeledb) the seventh band Fermi

surface cross section is minimal for NiAl and practically
nonexistent for CoAl. Consequently, at thegevalues|la-

ments atg= \/5/4(277/a) andq=2/3(2w/a) we are able to beled(b) in Fig. 8] the CP’s for the three alloys are closer to
explain the Fermi-surface-induced reversal of sign in thef@ch other than for any other valueqfAt q values labeled
DCP[110]—[111] (Fig. 6. However, it should be noted that (c) the seventh band is almost completely occupleq fpr.N|AI
for q>1(2/a) the plane-wave-like bands no longer con- leading to bumps in the CR0Q] at thoseg values. This is in

tribute to the CP anisotropies significantly and hence an)?ontrast to CoAl, which has a smaller cross section at thjose

anisotropy in this region has to be attributed to the transitionva/ues, which explains why the differences between the CP’s

metald bands. of CoAl and NiAl are larger fog values labeledc) (corre-

While the Fermi-surface-induced  changes forsponding to cuts along the Bri!louin zone bounda)riﬂfsan_
q<0.8(2m/a) show a similar trend for all three alloys in the for those labeleda) (corresponding to cuts through the Bril-

DCP[110]—[111], the picture changes if tHa.00] direction louin zone centeps These facts together with the analysis
is involved as can be seen in Fig. 6. While NiAl due to thePresented above demonstrate that the transition-metal alu-

almost filledd bands shows again the same pattern concerflinides are well suited for studying their Fermiology by
ing the deviation from the 7 filled bands model, FeAl shows |gh—resol_ut|on Compton scattering since the wave-function-
a remarkable double-peak structure aroupd 1(27/a), related dn‘ferenceg between these _three alloys are small
displaying an additional minimum. Also the anisotropies forWhereas the Fermi-surface-related differences are large.
g>1(2w/a) are more pronounced in the DCP[400]

—[111]. Therefore, taking a closer look at the00] valence

CP’s, shown in Fig. 8, is appropriate. Due to the increasing V. SUMMARY

number of valence electrons one expects thai(FERI)

< CP(CoAl)<CR(NiAl) for all g values. Apparently the Based on the high-resolution Compton scattering experi-
CP’s for CoAl and NiAl are smoother than for FeAl. CoAl ment combined with the state-of-the-art band-structure
and NiAl have an almost filled sixth band, whereas for FeAlanalysis we have shown that the effect of the Fermi surface
the sixth band Fermi surface additionally has tubular holexzan be clearly seen in the directional difference Compton
alongI'-X (see Fig. 5. Using geometrical arguments one profiles. Because low temperature and high single crystal
sees that the cross section through the occupied part of thguality are not required we suggest that this type of experi-
sixth band in FeAlFig. 5 is largest for theg values labeled ment opens up new possibilities in the Fermiology studies of
(b), leading to distinct bumps in the CR00] of FeAl at even more complex systems. The relatively low statistical
theseq values[again labeledb) in Fig. 8]. The fourth and accuracy, limiting the full potential of the analysis at the
fifth band Fermi surfaces of FeAhot shown in Fig. bsup- moment will not be the problem when the improved version
port the trend given by the sixth band. The bumps in the CPf the ESRF spectrometer will be in the operational stage.
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