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An effective iterative decomposition procedure for separating the L,3 NEXAFS line shape into the L, and Ly
components for the alkali halides has been developed. This decomposition allows a direct comparison of one
of the components with UV spectral data, density of states (DOS), or with results from theoretical curved-wave
multiple scattering cluster calculations (FEFF6 results). The derived Cl L3 (or L,) experimental component
agrees reasonably well with the calculated DOS and with the FEFF6 results except in the excitonic region.
Comparison with the UV spectra reveals a strong similarity between the C1 L3 (or L,) component and the UV
(Cl1 M ,3) spectrum. Through this similarity, we account for peaks in the UV with a one-electron theory, which
were previously attributed to two-electron excitations. The excitonic peaks in the UV spectra at the alkali metal
edge are similarly analyzed, resulting in assignments different from those previously given in the literature.

I. INTRODUCTION

The x-ray and optical absorption spectra of the alkali ha-
lides have been studied extensively utilizing both experimen-
tal and theoretical techniques.!™® As a result of these and
other studies, the electronic and atomic structural (i.e., crys-
tal structures, lattice constants, and Debye temperatures)
properties of these materials are rather well understood. De-
spite this effort, several aspects of the interpretation of near-
edge x-ray absorption spectra (NEXAFS) and UV absorption
data for the alkali halides are still unclear or controversial.
On the other hand, recent theoretical advances, such as the
curved-wave multiple scattering cluster theories incorporated
in the FEFF6 code,” have provided a more quantitative under-
standing of NEXAFS data and should improve our under-
standing of the alkali halide spectra. Further, detailed com-
parisons of the NEXAFS and optical UV absorption data are
expected to allow for improved understanding of the UV
absorption data.

The Cl1 L,;-edge NEXAFS data for the alkali halides have
been reported in several studies.'™* Early work compared the
experimental data to density-of-states (DOS) results from
band structure calculations.>™ In general, the comparison
with DOS obtained from band structure calculations is not
successful due to the uncertainty of the edge position and the
exclusion of the core-hole effect. Even when the edge posi-
tions are determined with the help of x-ray photoelectron
spectroscopy (XPS) and band-gap values, agreement be-
tween the calculated DOS and NEXAFS is not good due to
the core-exciton peaks,* which are not present in the DOS
because of exclusion of the core-hole effect. The first 15 eV
above the edge in M Cl (M =Li—Cs) NEXAFS exhibit exci-
tonic transitions. More recent cluster calculations utilizing
multiple scattering theory have been much more successful,
particularly when including the effects of the core hole,>”’
although in some cases still not accounting completely for
the excitonic transitions. In addition, a recent model based on
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the 1/R? correlation suggests that the post-edge features (i.e.,
10-50 eV above the edge) may be correlated with inter-
atomic distances and lattice spacings.

In this work, we will be examining the L,;-edge NEXAFS
data for alkali metal (Na, K, and Rb) chlorides utilizing the
recently developed FEFF6 code by Rehr and co-workers.’
This code incorporates multiple scattering along with the ef-
fects of the core hole on a cluster approximating the solid.
The experimental CI L,; spectrum is composed of both the
L, and L5 components which are separated in energy by only
1.6 eV. On the other hand, theoretical calculations utilizing
the FEFF6 code give identical results for both the L, and Lj
line shapes. Therefore, in order to compare the theoretical
calculations with experimental data, we either have to de-
compose the experimental L,; spectrum into the separated L,
and L; components or reconstruct the L,; spectrum from the
theoretical L, and L; components. The former procedure
proves to be the more effective method. We present a simple
iterative method for accomplishing this task. The isolated L,
component allows detailed comparison with density-of-states
calculations as well as with UV absorption data. Conclusions
are reached particularly on the UV data.

II. SEPARATION OF L,; COMPONENTS

In order to separate the L; component from the L, com-
ponent, it is essential to know the branching ratio R,3
= pr,(E) py,(E—Ey3), where u is the absorption coeffi-
cient, E is the photon energy, and E,; is the spin-orbit split-
ting between the L; and L, edges. Note that this definition of
the branching ratio differs from the usual one, namely,
,u,L3/(,uL3+ ,u,L2). The branching ratio R,; for the excitonic

levels can be very different from that of the continuum ex-
citations. Thole and van der Laan'® have shown that two
conditions are necessary and sufficient for obtaining the nor-
mal statistical ratio [i.e., R,3=0.5, since the L, (P ;) and L
(P5,) states have multiplicities of 2 and 4, respectively]. The
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first condition is that the spin-orbit coupling in the initial
state must be negligible, and the second that the electrostatic
interactions between the core hole and excited electron must
be negligible in the final state. All alkali halides have closed-
shell electronic structure, and so there is no spin-orbit cou-
pling in the initial state. The electrostatic interaction between
the core hole and excited electron is expressed in terms of
the Slater integrals F' and G, the Coulomb and exchange
integrals. Thole and van der Laan'® found that R,; monotoni-
cally increases with an increase of these Slater integrals for
d° compounds (which include alkali halides). For excitations
to the continuum, these Slater integrals are small, so that the
branching ratio is statistical as demonstrated by XPS data.!!
For excitons, on the other hand, the Slater integrals vary
depending on the localization; i.e., R,3 is large for the local-
ized excitons and small (i.e., around 0.5) for the diffuse ex-
citons, such as Wannier or charge-transfer excitons.

From the opposite perspective, it is possible to determine
the localization of the exciton from knowledge of its branch-
ing ratio. By a method to be described below, we found R,;
to be equal to 0.5 for the excitonic peaks in the Cl L,
NEXAFS spectrum of KCI. This indicates that these excitons
are diffuse. It is well established that these anionic excitons
are of the charge transfer type, i.e., localized on the neigh-
boring alkali ions with small electron density around the Cl
atom itself.!? On the other hand, the R,; for the excitons at
the L,; edge on the alkali metal are found to be 1.2 for the
excitons. This is consistent with the well-known localized
character of these cationic excitons.

The following equation expresses the iterative method we
developed to separate the experimental L,; spectrum feyy
into the L, and L; components u,; L, and w;, Ly

Miv1,L,(E)={pi 1,(E) + o pexpe (E)

“Rypir (E—Exp) ] (1+a). (1)

Here i is the number of iteration, « is a convergence control
parameter usually chosen to be unity, and as mentioned ear-
lier, E,3 is the spin-orbit splitting between the L, and L,
edges, which can be obtained from XPS or x-ray fluores-
cence data. In the case of Cl in MC], E,; is 1.6 eV.13 This
iterative method assumes that ,uLZ(E)=R23,uL3(E—E23). If
the procedure converges, the total absorption ,u,LZ(E)
+ wr(E) should be very close to the experimental pe,,(E)
with a unique u, (E).

As discussed above, R,3(E) can be different for the exci-
tonic and continuum energy regions. This requires that the
excitonic and continuum energy contributions be isolated so
that the iterative procedure can be performed on these iso-
lated contributions with the appropriate R,; for each case.
Fortunately, we have found for the Cl1 L,; edge that R,3 is 0.5
for both the excitonic and continuum energy regions, and so
we can proceed to use Eq. (1) over the entire spectrum. The
results for KCI shown in Fig. 1 were obtained after five
iterations, the usual number required for convergence.

Previously Sagawa er al.! used a somewhat different tech-
nique to separate the L; and L, components. They also as-
sumed R,3=0.5 and E,;=1.6 eV. Since the experimental
spectrum less than 1.6 eV above the L; edge (i.e., below the
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FIG. 1. Comparison of the theoretical total absorption L3+ L,
with the experimental L,3 CI NEXAFS data for KCI (Ref. 3) and
the separated components where uy,(E)=Ra3pur,(E—Ej3).

L, edge) is due wholly to the L5 component, they subtracted
half of it from the next 1.6-eV interval, i.e., between 1.6 and
3.2 eV. This interval after subtraction is then equal to the L,
component in the same interval range. This process contin-
ues until the entire spectrum is separated into the L, and L,
components. This method relies greatly on the accuracy of
the first 1.6-eV energy interval. Any error in this region will
be carried along the entire energy range. This method also
fundamentally requires that R,; be the same for the excitonic
and continuum energy regions, which generally is not the
case as discussed above, although it is true for the Cl Lo,
NEXAFS discussed here. The experimental spectrum Sa-
gawa et al.' used for KCI had much lower resolution than the
one we use (0.3 eV) here.?

Our iterative method fundamentally assumes that the L,
and L; contributions have identical shapes, i.e., mp,(E)

=Rj3pmp,(E— Ej3). This is not always the case, particularly

in the excitonic region. For example, the K* (L,;) NEXAFS
spectrum for KCI in Fig. 7 (to be discussed later) reveals a
slightly different width for the L, and L; contributions. The
different widths arise because of the different lifetimes of the
core hole. Thus some care must be exercised for general use
of this method.

Equation (1) could in principle be used to obtain R,3. To
illustrate this, we show results in Fig. 2 for three different
chosen values of R,3. The 0.5 value more cleanly divides the
individual peaks in the excitonic region into the L, and L;
contributions, revealing that this is the preferred value for
R,3, but this division is not definite since the variation with
R, is not that dramatic. A much better method for determin-
ing R,3, and the one utilized in this work is to isolate the
excitonic part of the spectrum and individually fit Gaussian
or Lorentzian line shapes to the peaks to obtain their relative
intensities. This procedure takes into account the different
widths and thereby accurately gives R,3. Thus Eq. (1) is best
utilized to separate only the continuum part of the spectrum
into the L, and Lj; contributions using the statistical
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FIG. 2. Comparison of the experimental Cl L,; NEXAFS line
shape (‘“‘excitonic region’”) with the L; component obtained from
Eq. (1) assuming different branching ratios (R,3).

R,3=0.5; separation of the excitonic region into the L, and
L5 contributions is generally best accomplished by peak fit-
ting as described immediately above.

III. COMPARISON OF EXPERIMENTAL AND
THEORETICAL Cl L,; EDGE RESULTS

We used the FEFF6 code recently developed by Rehr and
co-workers® to calculate the near-edge structure of the Cl L,
or L4 edges for NaCl, KCIl, and RbCl. Curved-wave multiple
scattering calculations are performed on large clusters ap-
proximating the solid. The clusters we use have fcc struc-
tures and contain 10 shells with a total of 154 atoms. The
input parameters to the code were varied to give optimal
agreement with experimental data. The longest path lengths
“Rumax Were set at around 11 A (we found that increasing
R ..« beyond this value reduced some of the multiple scatter-
ing paths). The path filter parameter CRITERIA was set to the
minimum so that we could maximize the number of paths
possible with the code. The ground-state exchange potential
was utilized with a constant imaginary part E;=0.3 eV,
which was chosen such that the instrumental broadening [0.3
eV (Ref. 4)] can be accounted for. Since the Debye-Waller
factor does not have a significant effect on the amplitudes at
the sample temperature of 77 K,> vibrational effects were
ignored. Figure 3 compares theoretical L; results with the
“experimental” L; component obtained using Eq. (1).

Figure 4 shows a more detailed comparison of the sepa-
rated L, component for KCI with FEFF6 results and the Cl
d-projected density of states (PDOS) for KCl. The PDOS
was calculated by Gegusin er al.'* using the augmented-
plane-wave (APW) method. Both calculations fail to repro-
duce the excitonic peaks E| and E,, as expected. However,
both theoretical results agree somewhat with the experimen-
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FIG. 3. Comparison of the “experimental” L; component ob-
tained from Eq. (1) with FEFF6 results. Experimental data from Wa-
tanabe (Ref. 3) were used to obtain the L; component. The theo-
retical results have been optimally aligned with the experimental
data.

tal data at higher energies, at least in reproducing all resonant
features R;—Rjg (except R, by the FEFF6 calculations). Note
that the DOS result, unlike the FEFF6 result, does not include
the dipole matrix elements. Therefore, the relative peak
heights could be different between the two results because of
the energy variation in the matrix elements. Based on the fact
that multiple-electron excitations generally produce identifi-
able features in the spectrum and the one-electron results
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FIG. 4. Comparison of the L3 component for KCl from Fig. 1
with Cl d PDOS (Ref. 14) and FEFF6 theoretical results. The theo-
retical results have been optimally aligned with the experimental
data.



15118

reproduce all of the visible features, we conclude that
multiple-electron contributions are small here. However, we
cannot rule out the presence of much smaller multiple-
electron features, such as those which become visible in the
very-high-resolution data available for the rare gas solids.'

To weigh possible reasons for the disagreement found be-
tween FEFF6 results and experiment for energies above the
excitonic region, it is helpful to.compare the quality of the
agreement found here for the L; level with the agreement
found elsewhere for the K-level NEXAFS data. Both the
alkali halides and the solid rare gases, assuming total charge
transfer, have rare-gas closed-shell electronic configurations.
Agreement for the rare-gas solids is nearly quantitative, with
only the excitonic features and the very small sharp multiple-
electron peaks not reproduced by the FEFF6 results.!” The
agreement for the K-level alkali halide data!” is also good, at
least much better than for the L level shown in Figs. 3 and
4, although not as good as for the rare-gas solids. Recently,
K-level FEFF5 (Ref. 7) results have been reported for the
alkali halides, which show significantly worse agreement
with experiment than does the FEFF6 results.!’

It is well known that in the alkali halides MX, a large
charge transfer occurs between the metal and halide; i.e.,
ions exist with the nominal charge M* and X~. However,
only positive ions can be assigned in the code; negative
charges on the halide atoms cannot be assigned. We assumed
neutral atoms instead of ions for the calculations. It has been
asserted that an all-neutral-atom calculation should not pro-
duce a significant error, since any transferred charge to the
anion which may actually occur exists in a diffuse orbital
which will not significantly scatter 10-50 eV electrons
anyway.16 Nevertheless, since the agreement with experi-
ment for the alkali halides is not as good as for the con-
densed rare gases,17 this may result from the charge transfer
not included in the calculations.

The dipole selection rule A/==*1 indicates that the L,3
edge should exhibit contributions from both the s and d
waves. The FEFF6 code, however, allows only one final-state
angular momentum, and this is always the larger one (i.e.,
the d wave in this case). The s wave is believed to contribute
at lower energies. This may account for some of the discrep-
ancy between theory and experiment in this mnge18 and also
may account for the larger disagreement between theory and
experiment for the Ls-level vs the K-level data. In the latter,
only the p wave can contribute. However, the d orbitals re-
flected in the L; edge are expected to have a larger radius
and hence undergo more covalent interaction with its neigh-
bors in the lattice than the p orbitals reflected in the K edge.
Therefore, the decreased quality of the agreement for the L,
NEXAFS may also reflect increased breakdown in the
scattered-wave muffin-tin approximation used in the FFEF6
calculations.

The FEFF6 code gives the exact same u(E) for the L, and
L, components. It is easy to construct the theoretical u for
the L,; edge with the known R,; and AE,53. In fact, we have
constructed the theoretical Mr,, spectra and directly com-

pared it with the experimental data without decomposition.
Differences between the theory and experimental results are
so large that it is difficult to make a correlation. It is essential
therefore to separate the experimental L, and L3 components
for a meaningful comparison between theory and experi-
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FIG. 5. Comparison of the “‘experimental” L; component for
KCI and RbCl (see Fig. 3) with UV experimental data obtained
from Watanabe et al. (Ref. 19). The estimated contributions arising
from the alkali metal excitonic excitations are shaded. The energy
scale is that for the experimental NEXAFS data, and the UV spectra
have been optimally shifted upward by 192.8 eV for KCl and 193.5
eV for RbCl. This is reasonably consistent with the energy separa-
tion between the 2p and 3p atomic shells in C1~ (i.e., AE=201-9
eV) (Refs. 27, 28).

ment. Furthermore, this separation allows direct comparison
with the UV absorption data, as demonstrated below.

IV. COMPARISON OF CI(L3;) NEXAFS COMPONENT
WITH UV SPECTRA

The UV spectra'® in the alkali chlorides mainly arise from
excitations out of the Cl 3p valence band. Since the Cl L,
edge arises from transitions out of the Cl 2p core level (i.e.,
orbitals of the same symmetry), it is natural to compare the
two spectra. Furthermore, since the spin-orbit splitting of the
3p° state is negligible and the width of the Cl 3p valence
band is narrow enough to avoid having to consider the joint
density of states, the UV spectra can be directly compared
with the L; component. However, in the UV spectra, peaks
resulting from transitions out of the metal valence p orbital
can also appear. The shaded peaks D and E in KCI and V,
W, X, and Y in RbCl (Fig. 5) have been previously identified
as such excitonic transitions due to excitation out of the
metal valence orbitals.'>*® We shall discuss these peaks be-
low. If we disregard these peaks, we see almost a one-to-one
correspondence between peak energies in the Cl L; compo-
nent and the UV data (Fig. 5). The relative peak heights are,
however, substantially different especially for the relative in-
tensity below and above 210 eV, because of the different
energy dependence in their matrix elements.

The shoulder A’ in the UV spectrum for KC1 (Fig. 5) has
attracted the attention of several workers. This shoulder has
been attributed to a plasmon or to two-electron excitations.?!
However, the separated Cl L; spectrum shows a correspond-
ing feature R, (see Figs. 4 and 5) and this R, feature is
reproduced by both the FEFF6 and PDOS calculations (Fig.
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FIG. 6. Atomic background contribution to the theoretical FEFF6
results for the Cl L3 of KCI are shown along with the total (i.e.,
atomic background plus scattering contribution) and the ‘‘experi-
mental” L; component (Fig. 1).

4), both of which account only for one-electron excitations.
Therefore, we suggest that the R, feature in the Cl L,
NEXAFS and the A’ shoulder in the UV spectrum for KCI
arise from a one-electron transition.

There is an apparent intensity enhancement of the back-
ground around 210 eV in the Cl L; component for both KC1
and RbCl (see Figs. 1 and 5), which appears to be absent or
at least much diminished in the UV data. Why should the
background suddenly increase almost 8 eV above the L,
edge at 200.9 eV? Vedrinskii ef al.’> concluded that the ap-
parent background enhancement originates from the atomic-
like contribution wuy(E). Watanabe? also attributed the back-
ground to the atomiclike contribution and further suggested
that the delayed onset arises because of the nature of the
p—d transition, where the large angular momentum barrier
pushes the d DOS well above the edge. Comparison of the
“experimental”” L, component with the calculated NEXAFS
line shape (Fig. 6), now showing the atomic contribution
to( E) and total w(E), confirms that the enhancement in the
Ly NEXAFS is indeed due to the atomiclike background
contribution.

The absence of this comparable background enhancement
in the UV data apparently arises from the relative weighting
of the excitonic and continuum contributions. Comparison of
the M,3, Ly, and K absorption spectra suggests that the
intensity of the excitonic contributions increase with respect
to the continuum contributions as the binding energy of the
initial hole state decreases. This may arise from the relative
magnitude of the dipole transition matrix elements. In any
event, the large relative increase of the excitonic contribution
in the UV spectra nearly dwarfs the atomic continuum con-
tribution, so that little enhancement in the background is now
evident.

V. COMPARISON OF METAL-EDGE NEXAFS
WITH UV SPECTRA

Peaks D and E (for KCl) and V, W, X, and Y (for RbCl)
in the UV spectra (Fig. 5) have been identified, respectively,
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FIG. 7. Comparison of the experimental KCl UV and L,; spec-
tra in the K* excitonic region. The energy scale indicated is that for
the UV spectrum: the L, spectrum has been shifted by 275 eV for
best peak alignment, consistent with the energy separation of the 3p
and 2p atomic orbitals in K¥ (AE=296—21 eV) (Refs. 27, 28).
The spectrum labeled K* (M ;) has the Cl (M »3) contribution sub-
tracted (i.e., replots the shaded region).

as the metal K* (M,;) and Rb™ (WV,;) transitions, rather than
the C1™ (M,;) transitions.'®?° These identifications are con-
firmed by a study on solid solutions of KCI and RbCl."
Comparison of the UV and the Cl (L;) spectra (Fig. 5) also
supports these identifications. Further, specific electronic
transitions have been attributed to those peaks: 1i.e., the K*
(3p—4s) and K* (3p—3d) transitions to peaks D and E,
respectively;?? the Rb* (4p—5s) and Rb" (4p—4d) tran-
sitions to the four peaks V, W, X, and Y.? Below we shall
propose alternative electronic transitions by comparing the
UV spectra with the corresponding metal-edge NEXAFS
spectra.

Figure 7 shows the K* (L%Z)-edge NEXAFS spectrum of
KCI measured by Sette et al." The origin of the four peaks
A,B,A’,B’ has been extensively studied recently® and now
can be considered well established. That is, all four peaks
arise from the K™ (2p—3d) transition. [We emphasize that
de Groot et al.®> explained every detail of the spectrum in-
cluding the weak feature at the threshold without invoking
the K* (2p—4s) transitions.] The (A,B) and (A’,B’)
pairs are, respectively, the 2p3,,(L3) and 2p,,(L,) compo-
nents of the spin-orbit-split K¥ (2p°) hole. The spin-orbit
splitting of the K* (2p°) hole is known to be around 2.8 eV
from XPS data.!! The A and B (A’ and B’) peaks arise from
the crystal-field splitting of the 3d orbital into the 7,,(A,A")
and eg(B,B’) orbitals in the octahedral crystal field. Since
the e, orbital is more antibonding than the #,, orbital, the
linewidths of the e (B ,B') lines are wider than those of the
1,4(A,A") peaks as seen in Fig. 7. Our interpretation of the
D and E peaks in the UV spectrum for KCl is based on these
assignments of the A, B, A’, and B’ peaks in the K* (L,3)
NEXAFS spectrum.

We now compare in Fig. 7 the K* (2p—3d) peaks in the
L,y spectra with the K* (3p—3d) peaks in the UV. The K*
(M ,3) spectrum in Fig. 7 is obtained by removing the Cl™
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(M ,3) contributions from the UV spectrum. In contrast to the
K" (2p—3d) transitions, the K" (3p—3d) transitions give
rise to only two peaks, because the spin-orbit splitting of the
K* (3p°) hole is negligibly small; i.e., the K* (M;) and K*
(M) spectra coincide with each other. The relative intensi-
ties, the relative widths, and the ordering of the ¢, ¢ and e,
peaks for the K¥ (2p—3d) and K* (3p—3d) transitions
are expected to be the same or similar. The absence of the
K" (2p—4s) transitions in the K™ (L,3) indicates that the
K* (3p—4s) transitions should also be absent in the K*
(M 53) spectrum. (The 4s orbital is Rydberg like in nature and
very diffuse; the disappearance of diffuse Rydberg orbitals in
solids has been demonstrated in many cases previously.)
Based on the above, we attribute the 7,, and e, states of the
K" (3p—3d) transitions to the D and E peaks.

We believe that the Rb™ (4p—5s) transitions also do not
contribute significantly to the Rb* (N,;) spectrum, contrary
to a previous assignment.23 We propose that all four features
(V,W,X,Y) in the Rb™ (N,;) spectrum arise from the Rb™
(4p—4d) transitions, which give four peaks due to a sizable
spin-orbit splitting (~0.9 eV) of the Rb* (4p°) valence hole
along with the crystal-field splitting. The irregular intensities
and spacing of the V, W, X, and Y features can be attributed
to the similar magnitudes of the spin-orbit splitting (=0.9
eV) and crystal-field splitting (<1.4 eV). This makes the
second and third states have similar energies and hence have
a strong interaction.

Figure 7 shows that the crystal-field splitting of the d(z,,)
and d(e,) orbitals increases from 0.9 eV for K™ (2p—3d)
to 1.5 eV for K* (3p—3d). This increase arises because the
size of the 3d orbital increases from the K* (2p—3d) final
state to the K* (3p—3d) final state. We can estimate the
size of the 3d orbitals for these cases by calculating ()3,
and (r?);, expectation values with Slater orbitals,
r" Y exp[—(Z—s)r/n], where the shielding parameter s is
determined according to Burns’ rules.”® The resultant (r);,
and (r?);, are 1.01 A and 1.17 A? for K* (2p—3d) and
1.11 A and 1.41 A® for K* (3p—3d). As the size of the 3d
orbital increases, the overlap between the 3d orbitals and the
ligand orbitals increases and therefore the crystal-field split-
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ting increases, as observed in Fig. 7. The overlap integral is
a very sensitive function of the 3d orbital size and can ac-
count for the observed large variation in the crystal-field
splittings.

VL. SUMMARY

We have developed an effective iterative decomposition
procedure for separating the L3 line shape into the L, and L,
components. This allows a direct comparison of one of the
components with UV spectral data, with DOS results, or with
FEFF6 results. Comparison of the L; component with DOS
calculations and with the FEFF6 calculations reveals reason-
able agreement, except in the excitonic region, and poorer
agreement than those found previously for the K-level data
in the alkali halides and solid rare gases. Possible reasons for
this have been given.

Comparison with the UV spectra reveals a strong similar-
ity between the Cl L; (L,) component and UV (Cl M,;)
spectrum. Through this comparison, we account for peaks
with a one-electron theory, some of which were previously
attributed to two-electron excitations. We also assign the ex-
citonic peaks in the UV spectra at the alkali metal edge.
These assignments indicate that all of the peaks arise from
the crystal-field and spin-orbit splitting in the final state of
the p—d excitations in both KCI and RbCl. Evidence indi-
cates that the p—s excitations are negligible in contrast to
that suggested previously.

Finally, for the alkali halides, we found that there is better
agreement between the experimental NEXAFS and UV data
than between the FEFF6 results and the experimental
NEXAFS data. This suggests that the FEFF6 code, which was
initially designed to interpret NEXAFS data, could also be
used to interpret UV data, particularly in those cases where
conditions exist, as in the alkali halides, where the UV data
is dominated by excitation out of a single closed shell. Its
validity for other UV data remains to be tested.
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