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Compton profile measurements on@&, (n=3 and 4, CsRbCq, RbCs, and G, powders have been
carried out using inelastically scattered photons. We compare the experimental Compton profile difference
(CPD) of K,Cgo (n=3,4) and that of g, with the corresponding calculated results, obtained fedninitio
self-consistent field calculations of the energy band structure. This permits us to isolate the contribution of the
distortion of the G orbitals for each compound and to compare them, as a function of alkali intercalation. For
all the samples we have obtained an overall agreement between theory and experiment. Nevertheless, in the
case of KCgo, the comparison between the calculated and measured CPD’s widths is not satisfactory. The
calculated width is larger than the experimental results. Furthermore, similar measurements performed on
heavy ions intercalated compoun@,Cg, and RRCsG,) show clearly that CPD depends on the number of
ions and not on their nature. We put forward two possible hypotheses in order to explain the mismatch between
theoretical and experimental CPD’s 0j®B,: (1) The orientations of g molecules in these compounds vary
with n and they are not taken in account by calculatid@s.Jahn-Teller effect for the negatively chargeghC
molecule in the solid[S0163-18209)12447-0

I. INTRODUCTION nature of the x-rays inelastic scattering makes this approach
ideally suited in cases where high-quality samples are not
The family of compoundsA,Cso (A=K, Rb, and Csn  available.
=1, 3, 4, and B exhibit a diversity of structural and elec-  Since the information provided by Compton scattering
tronic properties which has made them subject of a great de&bout the ground-state electron distribution can be directly
of interest. They exhibit conductivities ranging from super-related to the Fourier expansion of the wave function, this
conducting to metallic to insulating as a function of alkali @PProach can be used as a direct probe of the quality of the
ion concentration. The orientations of@@nolecules in these Calculated wave functions.

compounds also vary with. They are completely, ordered in h Sectt_lonls Il and ul grest_ent I(\:/ompton tsc?rt]termg a’.’d thtel
KeCso, - randomly occupy sites with two inequivalent orien- eoretical approach. -Section presents the experimenta

) . 3 . procedures, including sample preparation and characteriza-
:f:]t:ir';'i :2 Egﬁo gRef' 2 and K,Co, “ and polymerize to form tion. Results and discussions are presented in Sec. V and
60"

. L conclusions given in Sec. VI.
We have already reported on our investigation of momen-

tum density in Gy (Ref. 5 and K;Cq (Ref. 6 and in this
work we extend our experimental and theoretical studies to
K3Cs0r K4Cso» RB,CSsGe, and RCgo. The wave functions
obtained fromab initio energy band calculation of these =~ When photons are inelastically scattered by electrons, the
compounds are used to calculate directional Compton prowvavelength shift of the photons can be related to scattering
files, which are the projections of electron momentum denangle and the initial momentum of electrons through conser-
sity along specific directions. Experimentally, inelastic scat-vation of energy and momentum. The resulting shift is given
tering of x-rays from powder samples is used to measure ahy

averaged Compton profile. Experimental and theoretical

studies of electronic structure in momentum space are par-

ticularly suited for investigation of valence electrons in sol- A= ﬂsinz(f) n ﬁsin( f>q 1)

ids due to their extended nature. Furthermore, the incoherent mc 2 mc 2/

Il. COMPTON SCATTERING METHOD
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whereg is the scattering angl@,; the incoming beam wave- of each compound, using a tetrahedral interpolation
length, andy is the value of the initial electron momentum in method* The volume of this irreducible sector of the BZ is
the scattering direction. divided into tetrahedra by choosing a grid lofpoints. The

The first term, i.e., the Compton shift, is simply the resultactual wave functions are calculated at each grid point and a
of photons scattered by electrons at rest. The informatiotinear interpolation is carried out fchn,k(G)l2 within each
about the ground state momentum density is contained in thietrahedron. Due to the small volume of the BZ for these
second term, which is a broadening of the Compton peak dueompounds, a relatively coarse mesh is sufficient for the BZ
to the motion of the electrons. integration, 11k-points for KsCgq and 13 for KCgo The

In the impulse approximatiofiA), one assumes that the summatiom is over the occupied states. The functi@outs
scattering is fast enough so that the interaction potential caoff this summation at the Fermi energy in the case where the
be regarded as unchanged during the process. Within thimaterial is a metal or a semimetal. Since the measurements
approximation, the Compton profile is defined as are performed on powder samples, the comparison is made

with the average theoretical profile obtained by calculating

J(q,e)=f n(p)é(p-e—q)dp=f () x(D)d(p-e four directional profiles.

—q)dp, 2

wheree is the unit vector along the scattering veckom(p) . . .
is the electron momentum density andp) is the wave Ceo powder from the Hoechst company is used in this
function of the electron in momentum space, i.e., the Fourieptudy- Before its intercalation, the powder that contains some
transform of the wave function in real spacd Throughout impurities, in particular sulfur, is meticulously purified. This

the remainder of this paper we shall use atomic ugita), purification consists of a very slow outgassing under high
for which%=m=1. vacuum, from room temperature to 400 °C. The temperature

is progressively increased, so that the pressure remains lower
than 10°mmHg. The process takes four to six weeks.
XANES (x-ray absorption near edge structyresudy was
The electronic structure of g% KsCgo, ™t and K,Cq,  Used to show that this treatment has removed all impurities,
(Ref. 12 were calculated within the local density approxi- €ven oxygen, completefyy. After outgassing, the powder is
mation using the Ceperly-Adler exchange-correlation funciransferred under a pure argon atmosphere to avoid any oxy-
tional. The Kohn-Sham equations were solved usingaihe gen contamination.
initio linear combination of atomic orbitals method. The lo-  The saturated kCgo compound is prepared by reaction of
calized orbitals were expanded on a set of Gaussian-orbit&n excess amount of alkali metal and by a weighed quantity
basis functions. The basis set for carbon includegtype  of Cs powder (200 mg. The reaction is carried out in a
and J-type Gaussian functions while for potassium it con-vacuum-sealed Pyrex glass tube at 200 °C for 3 weeks. A
tained fives-type and fourp-type functions. The calculations gradient of a few degrees is maintained along the tube to
were self consistent, with no restrictions on the form ofprevent metal from condensing ontg,CThe x-ray powder
charge density or potential. Due to the large size of the unidiffraction pattern collected with Mo &; radiation shows
cell, a singlek point (') was sufficient to achieve conver- clearly that all reflections can be indexed on a body centered
gence in the Brillouin ZonéBZ) integration. The details of cubic lattice with a parameter af=11.39 A.

IV. EXPERIMENTAL PROCEDURE

A. Sample preparation and characterization

Ill. THEORETICAL APPROACH

the formalism are given in Ref. 13. KnCso (n=3 and 4 were produced by a solid state reac-
The calculated ground-state wave functions are repretion between weighted quantities oggand K;Cgo. The re-
sented by their plane-wave expansion, action is carried out in a vacuum-sealed Pyrex glass tube for

2-3 months. The evolution of the reaction is controlled by

. x-ray diffraction until complete reaction of and hence
= Cou@exlik+G) ], @) e SO P #Ceo

whereG’s are reciprocal lattice vectors. The large sizes of B. Experimental set up
the primitive unit cells for these compounds result in very

short lengths of the reciprocal lattice vectors. Therefore the The experiments on #Ceo (n=4 and 6.and pristine Go
were carried out using the high-resolution spectrometer of

number ofG's necessary to obtain convergence in this sun'g_‘e high-energy synchrotron at Laboratoire d’'Utilisation du

is large. This number was 32 000 in this case as compared ayonnement Electromagiige in Orsay, Franc¥ The
2000 in graphit€. Using this expansion in Eq2) results in positron storage ring operates at 1.85 GeV and a 3-pole su-

the following form for the directional Compton profile . . : . o
perconducting magnet wiggler provides a beam with a criti-
cal energy of about 8 keV. The synchrotron radiation beam is

1
J(q,e)= NE E 2 |Cn,k(G)|26[(k+G) -e—q]Y monochromatized by Bragg reflection from a double30)
no ok G monochromator to produce a beam of energies up to 19 900
X (E,—E). (4) eV.Y The beam is sagittally focused on the powder sample

of K,Cgo by the monochromator's second crystal. The
The summatior is over all the reciprocal lattice vectors for sample is a cylinder of 5 mm height and of 6 mm diameter.
which the C, (G)’s are non-negligible. Summatiok is  The powder was kept under dry argon atmosphere at all
over the symmetry-reduced sector of the Brillouin Z¢B&)  times.
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A high-resolution focusing spectrometer is used to energyary to move beyond the impulse approximation and to use
analyze the photons scattered by the sample at an angle tife quasi-self-consistent-field meth6@SCH to obtain the
135°. The Cauchois analyzing crystal is made of curved silicore profiles for the C 4 and K 1s (Raman departure after
con, asymmetrically cut to employ tt§620) reflection. Pho- 14 a.u), 2s,2p,3s electrons?
tons of the same energy are focused at a single point on the The potassium @B core electrons will be treated as a
Rowland circle and detected by a position sensitive detectot;pseudocore” as described in the next section. After remov-
filled with xenon at 4 atmospheres. The whole spectrum isng the core and pseudocore contributions, the remaining
collected at the same time. The entire-path of this scattereprofile is normalized to the number of valence electrons per

beam is maintained under vacuum. carbon atom, i.e., 4 in £, 4.05 in K;Cq, and 4.067 in
The resolution function is deduced from the full width at K ,Cy,.
half maximum (FWHM) of the thermal diffuse scattering In the 55.8- and 57-keV experiments, impulse approxima-

(TDS) peak, which was 0.17 atomic units of momentumtion Hartree-Fock Compton profiles for rubidium and cesium
(a.u). The separation between the experimental data points isore electrons were subtracted from the total measured
equivalent to 0.03 atomic units when expressed in terms ofrofiles®
the momentum scale. $0counts were collected at the

Compton peak. For the purpose of comparison, the Compton

profile of Gso powder was also measured exactly under the

same experimental conditions, with®€ounts at the Comp- Band-structure calculations, in general and those fgr C
ton peak. compounds in particular, are usually performed in order to
The experiments on 4Cqp, CsRBCgo and RRCqo Were  gptain quantitative information about the charge distribution
carried out using the Compton spectrometer of the highand Fermi surfacegvhere applicable*®~*?Our interest here
energy beamlindInsertion Device 15B° at the European s in the momentum space representation of the wave func-
Synchrotron Radiation Facility in Grenoble, France. Thetjon, x(p), leading to the electron momentum density and
synchrotron radiation beam was monochromatized to seleghe related Compton profiles. While the calculated momen-
55.8 (K3Cqo and RRCqp) Or 57.9 keV (CsRiCq) photons  tum density is obviously less intuitive than the real-space
and then focused on a powder sample. The powder was ke@harge density, it has the advantage(bf providing an in-
in a 1-mm diameter Lindemann capillary under Argon atmo-tegrated view of the characteristics of the electrd@$,is
sphere. The collected Compton spectra were energy analyzednsitive to the contributions of the more delocalized elec-
using the Ge 551 and Ge 440 Bragg reflections for incomingrgns (valence and conductinand (3) can be directly re-
photons of energy respectively equal to 57.9 and 55.8 keMated to the results of Compton scattering experiments,
Each spectrum achieved ®L6ounts at the Compton peak.  thereby providing an excellent test for the calculated wave
The energy-dependent resolution function is deducegunctions. The utility of this approach has already been dem-

from the full width at half maleUmFWHM) of the thermal onstrated in intercalation Compounds of grap%ﬁfé and,
diffuse scatteringTDS) peak, which was 0.25 atomic units more recently, for g, (Ref. 5 and K;Cgo.°

of momentum(a.u) for Rb,Cqy and CsRECgy and 0.2 a.u.
for K5Cep.

V. RESULTS AND DISCUSSION

A. Compton profile analysis

_ In the following, we will consider the experimental and
C. Data processing theoretical Compton profiles of JCqo (N=3,4) minus that

After subtracting the background, the raw data were corof Cgo (normalized to 6 electronsThe difference profile is
rected for wavelength-dependent terms such as absorptidhe result of three contribution:
(in the sample and analy2erdetector efficiency, and ana- (1) The K 3p electron contribution. The area of this con-
lyzer reflectivity predicted by kinematical theoty.The tribution to the CP, is normalized to the number of K 3
wavelength scale was then converted into a momenturglectrons per carbon atom, i.e., 0.15, 0.2, and 0.3 in the low-
scale. The spectra were normalized to the number of elegnergy side of CPq>0), forn=3, 4, and 6, respectively.
trons per carbon atom. The contribution due to multiply scat{2) The conduction profile. This contribution is due to the
tered photons was subtracted from the measured profile, idlectrons in the upper complex of three bands originating
order to obtain the total Compton profile. These multiple-from the lowest unoccupieth, molecular orbitals in &,
scattering contributions were calculated using a Monte-Carld his complex forms the conduction band in®s,, which
simulation and taking into account beam polarization,becomes completely filled fon=6. It is normalized to
sample geometry and densffy. 0.025, 0.0333 and 0.05 for=3, 4 and 6, in the low energy

In order to obtain the valence electrons Compton profileside of CP ¢>0).
the core electron profile was subtracted from the total meat3) The distortion profile. This contribution is related to the
sured profile. Under the impulse approximation, the coreistortion of the pristine g electronic density due to the
contribution is obtained from atomic wave functions. This presence of the K ions. The net area under this profile is
approximation is valid only if the energhE transferred zero.
from the photon to the ejected electron is large compared The comparison of experimental and theoretical
with the binding energy of the electréh. KnCsa-Ceo (N=3 and 4 Compton profiles(with their own

In the 19.9-keV experiments, the Compton shift is 1200correct normalizationis shown in Fig. 1. The overall agree-
eV, while the binding energies of potassium &d carbon ment between theory and experiment is good fgClg and
1s range between 200 and 300 eV. Therefore, it was neced<,Cg.
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FIG. 1. Comparison between the experimental and theoretical FIG. 2. Theoretical and experimental differences between
valence-Compton profiles of JCgo minus G, for n=3 and 4. The  valence-Compton profiles of I, and Gy (CPD). The potassium
theoretical profilegsolid and dashed lingsire convoluted with the  3p contribution to the CP has been subtracted. The dashed line is
experimental resolution. The experimental results are representdtie calculated conduction profile.
by solid circles and open squares.

C. Comparison of Compton profile differences

For K3Ceg-Coo and KsCeo-Ceo (Fig. 2 of Ref. 6, the ex- In Figs. 2 and 3, we compare the experimental and theo-
perimental width is well rep_roduced by calculations. O”_theretical CPD’s(n=3 and 4 with the calculated conduction
other hand, we notice that, in the,&sg-Ceo Case, the experi-  profile, which is positive for the two compounds and reaches
mental Compton profile is narrower in the 0.5-1.5 a.u. re-gq neam=3 a.u.. We note that:
gion and larger for the 1.5 a€iqg<<3.5a.u. region compared (1) in both cases, the experimental CPD is closer to the
to the theory. _ theoretical CPD than to the calculated conduction profile.
_In order to be able to compare,&g and G in @ mean- (2) the response of JCq to the alkali intercalation pre-
ingful manner, it is necessary to subtract out thepk®n-  sents a marked negative structure at 1 a.u., which is not
tribution from both the calculated and measured profiles irhpserved in the KCso-Co CPD.

KnCeo- We define the Compton profile differen¢€PD) as These facts lead to the conclusion that a nonzero distor-

the sum of the conduction profile and the distortion profile,tjon contribution to K,CeyCso (=3 and 4 CPD must be
i.e., representing the effect of the additional electrons in the

solid after the potassium intercalation, as well as the modi-
fications in the pristine g electronic distribution brought
about by intercalation. While we can separate these two con-
tributions in our calculations, in the experiment it is obvi-
ously not possible.

K4C6 0 C6 0

0.05 e

s the@TEtICA] K4C60-CO0

0.04 f

--------- conduction profile 7

B. The hybridization of carbon bands with K3p me==e==== experimental K4C60-C60

i
0.03 f&
We have shown that in the case aofG,° it was possible B
to separate the contribution of K3(pseudocorefrom the
calculated Compton profile in order to focus our attention on
the bands resulting from &2 C2p, and K4s. However, in -
the case of KCgp and K,Cqq this procedure is not possible 0.01 -
due to the mixing of carbon bands with K3orbitals. The A
same situation was encountered in all electron Korringa-
Kohn-Rostoker band calculations in K& We stress that in
pseudopotential calculations, K3s included in the core and
therefore their corresponding bands do not appear as a part of
the valence complex.
In the following analysis, we will remove the contribution q(a.u.)

of K3p from the Compton profiles of §Cgo and K,Cep Using FIG. 3. Theoretical and experimental differences between
the pseudocore obtained for&so.%?” Then we will obtain  valence-Compton profiles of g, and Gy (CPD). The potassium
CPD’s by taking the difference between the profiles of eactsp contribution to the CP has been subtracted. The dashed line is
of the two compounds and that of£ the calculated conduction profile.

0.02 |-
L 1% J(q=0)

-0.01
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taken into account. These profiles can be compared to the 0.02 g AR R R
K¢Ceso-Cso CPD (Fig. 4 of Ref. 6 for which we concluded viik
that the presence of Kions leads to a small but clearly 0.015 - %4
observable distortion of the charge density gf @olecules

in KgCgo. The following points are worthy of special notice:

(1) For all the measured spectra the magnitude of this 0.005 T
distortion contribution is well predicted by calculations even E
if it is small compared to the total Compton Profile. 0F

(2) The calculations do not reproduce completely the ex- F
perimental KCgsrCeso CPD: the latter is narrower for -0.005 ¢
0.5a.u<q<l.3a.u..

(3) compared to the kCqo-Cqo CPD, the KCqq results .,
present a better agreement between theory and experiment: s |1 R
the marked structure around 1 a.u. is absent in tf@&case r H 1
and the profile is always positive. This fact leads to the con- 002 Do bl b s bnan b Lo nn e
clusion that, in this material, a smaller distortion contribution
to CPD is present.

(4) Compton scattering can, in principle, detect the insu-
lating character of KCqo and KsCgg and the metallic charac- FIG. 4. Calculated distortion profiles for,Kgo for n=3, 4, and
ter of A;Cgo. Chou, Cohen, and Lowieand Rabii, Chomilier 6. These profiles are not convoluted with the experimental resolu-
and Loupia$ have shown that for Ligand LiC,, there is an  tion function.
oscillation in thec-axis profile because of the maxima and
minima in the cross section of the Fermi surface and thejion of g=1 a.u. On the other hane; orbitals that are per-
resulting periodic variation of this cross section in the peri-pendicular to the scattering vector, lead to a Compton profile
odic zone scheme. The periods of these oscillations are 0\8hose maximum is aq:O, and have no structure in the
and 0.5 a.u. for Lig and LiCy,, respectively. In §Cq,, We  region ofq=1 a.u.. Since §, molecules are almost spheri-
should have no oscillation since there is no Fermi surface(;aL some of ther orbitals will be parallel, some perpendicu-
The calculations give metallic behavior for®s, and K,.Cso  lar, and some at intermediate angles with respect to the scat-
so there should be some oscillation of a period equal to theering vector. The delocalization of these orbitals in real
reciprocal vector in the direction of the scattering vector.  space leads to the shift of their contribution to CP towards

Since the reciprocal lattice vectors in,&s, are much |ower q values(momentum spagde So, theq=0 maximum
shorter than in LiG and LiC,,, the period of these oscilla- reflects the shift, to loweg, of the contribution ofr orbitals
tions will be smaller. Now, if KCg is really an insulator, the which are perpendicular to the scattering vector andche
measured difference profile (Ks-Cq0) Should have no os- =0.8 structure reflects the shift, to lowey of 1 a.u. maxi-
cillations in the lowq region while for KCgy we should  mum CP, derived from ther orbitals parallel to the scatter-
observe oscillations. ing vector.

Unfortunately these oscillations cannot be measured in In order to explain the less marked behavior of the distor-
our experiments for two reasons tion contribution to CPD, in KCgo case, we remark that the

(@) The period is smaller than the experimental resolutiomotassium environment around gy@olecule in KCq,, can
(0.17-0.20 a.y. be viewed as that in §Cqs, but with some vacancies. On the

(b) The Compton profile of powder samples is the averagether hand, in KCq, it presents a very different structure:
of many directional profiles: this fact leads to more than onegyotassium ions fill the tetrahedral and octahedral sites of a
set of oscillations. fcc structure. As a consequence, the free volume for the po-

In order to measure the metallic-insulator state of intercatassium ion is larger in ¥Cgo than in the other compounds:
lated fullerenes, very high resolution measurements on singlez7g A® compared to 143 A(K,Cqo) and 91.6 & (KeCso).
crystals should be performed. We can assume that in these intercalated molecular materi-
als, this parameter reflects the molecular charge density dis-
tortion.

Furthermore, we have noted that the calculated distortion

In order to analyze the distortion contribution to the mea-(compared to pristine &) is more important in KCgo than in
sured Compton profiles, in Fig. 4, we compare the calculate®(,C,,: the tetragonal symmetry of the former material, in
distortion profiles for the three compoundbe difference contrast to the cubic structure of&g, and pristine G, can
profiles are not convoluted by the experimental resolytion pe invoked as an explanation.

We note that the overall behavior of the distortion ipdg,
is similar to K;Cgo. The distortion profile is positive at logy
(denoting electron delocalizatipnshows a structure around
g=0.8a.u and approaches zero tplarger than 3 a.u. Such compounds

general behavior is typical of a delocalizationmbrbitals in In order to make a meaningful comparison of the results
real space. It is well known that orbitals that are parallel to for CsRCgy and RRCg, with those of K,Csg (n=3 and 4,

the scattering vector lead to a Compton profile that is zero alve obtain CPD for these compounds by subtracting the
=0 and have a non zero momentum maximum in the reCompton profile of G, and of the core electroffSof Rb and

K3C60-C60

o

0.01 - = =K6C60-C60

--------- K4C60-C60

-
maenanmand
i

-0.01

0 05 1 1.5 2 25 3 35 4

D. Distortion contribution

E. Comparison with rubidium and cesium intercalated
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FIG. 5. The measured difference between valence-Compton
profiles of RRCsGy and Gy (CPD) compared to KCsi-Cgo. The
alkali core contribution to the CP has been subtracted.

FIG. 6. The measured difference between valence-Compton

Cs from the total CsRICs, and RhCg profiles. These re- Profiles of RaCeo and Go (CPD) compared to KCerCeo The
sults are presented in Figs. 5 and 6 where they are compardali core contribution to the CP has been subtracted.

to the CPD'’s of potassium intercalated compounds. We can (1) The orientations of g molecules in these compounds

conclude that the CPD'’s 0},Cqo (n=3 and 4 compounds oy \yith n. Only in the case of KCso, Where the molecules

do not depend on the nature of the intercalated ions bukesrientationally ordered, the calculation was performed for
rather on their number. The trends in the experimental heavyf,, ,-tual orientation. IM;Cso and A,Cqo compounds, the

ions intercalated CPD’s reproduce the figures discussed pregesent calculations are not able to take into account the
viously: i.e.,A,Ce-Ceo CPD's show a marked structure at 1 onqomiy occupied sites with two inequivalent orientations.
a.u., which is absent in th&;Cqq case. We note that the (2) Jahn-Teller effect for the negatively chargegh &0l-
width of the measured RBeq-Ceo CPD is larger than that of - o jje in the solid. In its ground state, the neutrgh Gol-
K4CeoCoo, but still narrower than the theoretical®oCeo  ecule possesses a closed shell electronic structure. The low-
CPD. est unoccupied molecular orbital is threefold degenerate and
a Jahn-Teller interaction will be possible wheg, & excited
VI. CONCLUSIONS to this orbital and for anions suchgg C3y and G,. O.

28 ; ~
We have measured the Compton profiles qfCk, (n Gunnarssoret al=° have compared experimental and theo

~3,4,6), CsRbCs, and RhCs, and obtained CPD between _retical_ photoemission spectra forgg_:and deduced_that_the
these compounds and pristing,CIn the case of potassium mclu_smn of the Jahn-Teller effect in the calculations is es-
intercalated compounds, the simulation of CPD’salyinitio sential. . . .
calculations can describe the main trends of the experimental In order to take into account such a phenomenon in .SOI'd
results; this permits us to isolate the contribution of the dis_mtercalatedAnCGQ_ (n=3 and 4—yvhere the_ mo_IecuIe IS
tortion of the G orbitals for each compound and to comparec.harged by alkali ions—local de_nsny approximation calcula_-
them, as a function of potassium intercalationyOk, pre- t|on§_should be _performed aIIowmg atoms to relax from their
sents a distortion that is less important than in th€4§ and e.q.“"'b“”m position. Our calculat!ons are performed for a
K<Ceo compounds and this is probably linked to the Iower”g'd cqnf|gurat|on_of the atoms in the moIeCl_JIe and this
concentration of intercalated ions. Foy®&;,, as in the case effect, if present, is neglected. We_n_ote_that in theCdg
of Ke¢Cqo, the main structures of the calculated distortion 3¢ thg complex of three ba_nds originating from the lowest
profiles are explained by an overall delocalization of charge}ljgﬁﬁ?.:_"gl'lzgt'e“ﬁer?:?Iiicg)l(azgeb;als of 6o is filled and no
away from the C-C bonds. However, in the case €, P '
the comparison between the widths of the calculated and
measured CPD’s is not satisfactory: the calculated width is
larger than the experimental one. FogQg, and K;Cg( (Ref. We would like to thank Dr. A. Issolah, for providing
6) we have obtained a better agreement between theory am@SCF calculations of the contribution of core electrons to
experiment. the Compton profile, P. Suortti and J. Moscovici for useful
Furthermore, similar measurements performed on heavydiscussions. We are grateful to C.ndkl, J. F. Marehg Ph.
ion intercalation compound&Rb,Cey and RRCsCq) show  Lagrange (LCSM, Univ. Nancy |, BP 239, 54506
clearly that the CPD depends on the number of ions and nofandoeuvre-Cedex, Francand to L. Forro(Physics Dept./
on their nature. IGA Ecole Polytechnique Federale de Lausanne Switzer-
We put forward two possible hypotheses in order to exdand) for providing samples. Two of the authdi@. L. and S.
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