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X-ray atomic absorption of iodine in the energy region of the K edge is determined from the absorption of
iodine vapor at temperatures up to 1000 °C with appreciable dissociation of the molecular species. Kinetics of
dissociation, relevant for isolation of the absorption of the atomic species, is discussed. The atomic signal is
obtained as a linear combination of the highest-temperature absorption spectra at two vapor densities; the
coefficients of the combination are determined from extended x-ray absorption fine structure �EXAFS� analysis
of the molecular signal. Photoexcitation channels are identified in the K-edge profile and in the spectral
features originating from multielectron excitations. The applicability of the atomic absorption as the true
absorption background for EXAFS analysis is demonstrated.
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I. INTRODUCTION

Excited states of an atomic system can be prepared in a
number of ways. Photoelectric excitation is probably the
cleanest among them since the reaction channels are effec-
tively pruned off by selection rules. Hence the apparent sim-
plicity of an atomic absorption spectrum, with a smooth
monotonic decrease in the absorption coefficient over long
stretches of photon energy and sudden sharp absorption
edges, due to the strong prevalence of photoionization chan-
nels leading into just a few singly ionized states, well sepa-
rated in energy. The simple picture, however, shows a wealth
of detail when examined in a high-resolution, high-
sensitivity measurement, whereby also the weak reaction
channels can be studied. In addition to the complex shape of
the absorption edges due to the contribution of the narrow
resonant excitations, the smooth region of the spectrum
above the edge is populated by tiny sharp features due to the
multielectron photoexcitation �MPE� processes. The ampli-
tude of an MPE channel depends sensitively on the electron
correlation in the atomic system, and thus provides a fine test
of theoretical models.

The MPE spectral features can be reliably studied only in
atomic x-ray absorption, i.e., in absorption measured on a
pure monatomic sample of an element. The above-edge spec-
tral region measured on dense elemental or compound
samples is pervaded by oscillations of the strong x-ray ab-
sorption fine structure �XAFS� originated from scattering of
the photoelectron on the atoms in close vicinity. The atomic
absorption was studied on noble gases �1–4� and on pre-
dominantly monatomic vapors of some volatile metals
�5–10�. The strong interest in MPE data has led to proce-
dures whereby an approximate atomic absorption is extracted
from the spectra of much more easily prepared dense
samples by elimination of XAFS signal �11,12�. Although
the results are useful for some purposes, only the absorption
spectra of monatomic gases yield the atomic absorption in

the full and exact sense, comprising only the intra-atomic
effects in photoabsorption.

Monatomic samples of nonmetallic elements are more
difficult to prepare, the vapors–with exception of noble
gases–consist of strongly bound covalent molecules. How-
ever, iodine vapor can be thermally dissociated to an appre-
ciable extent already at 1000 °C. X-ray absorption in el-
emental iodine has been thoroughly studied, mainly in solid
and liquid phases, in large ranges of temperature and pres-
sure. Along these studies and the studies of iodine ion in
several solvents, Buontempo et al. �13� also measured the
low-temperature vapor and extracted the basic structural data
of the molecule. In addition, several groups of MPE were
identified in the absorption spectrum beneath the molecular
extended x-ray-absorption fine-structure �EXAFS� signal.
The MPE outside the wider x-ray absorption near-edge struc-
ture region �XANES� have also been recognized in absorp-
tion spectra of dense iodine compounds, where the structural
signal persisted only in a short spectral range above the K
edge, due to a strong disorder or extremely large distance to
the first neighbors with non-negligible photoelectron scatter-
ing power �14,15�.

In the present study, we have exploited thermal dissocia-
tion of iodine vapor to determine the atomic absorption of
the element. The feasibility of the procedure had been tested
in an earlier measurement �16�: from a series of absorption
spectra of the vapor between 250 and 1000 °C, the EXAFS
signal of the iodine molecule was removed, and a clear, al-
beit rather noisy, atomic absorption spectrum of iodine has
been extracted. The result has led to the present optimized
experiment in which a direct way of separation of the mo-
lecular and atomic absorption has been devised. An indepen-
dent part of the study, the absolute determination of the x-ray
absorption coefficient in a wider region of the K edge, has
already been published �17� �henceforth referred to as Sec.
I-A�.
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II. CHEMICAL KINETICS

The data on iodine dissociation on which to plan the ex-
periment are very scarce: some isolated data points can be
found as, e.g., 1% dissociation at 575 °C and 1 atm �18�.
There is no simple formula to predict the degree of dissocia-
tion at a given vapor density and temperature in this appar-
ently simple chemical process. A deeper consideration shows
that indeed there is no simple equilibrium which could be
described by the above three variables. While the dissocia-
tion takes place mainly in the gas by molecular collisions,
the recombination runs efficiently only at a solid surface,
whence the molecules diffuse into the gas. The density and
degree of dissociation thus change with the distance from the
walls, and the quality of the walls has a pronounced effect.
For the case of weak dissociation, the equation governing the
density of molecules � in a stationary state can be linearized
to

D�2� − k� = 0, �1�

where D is the diffusion coefficient in the gas and k is the
rate of collisional dissociation. The recombination is de-
scribed by a boundary condition of a constant influx. For
cylindrical geometry �a long tube� the radial dependence of
the density can be written as

� = �0I0�r� k

D
� , �2�

where I0 denotes the modified Bessel function. The density at
the axis �0 is given by the recombination efficiency of the
wall. A similar equation can be written for the density of the
atomic species. At the axis where the gas is probed by the
x-ray beam, the degree of dissociation � can still be de-
scribed locally by the chemical kinetics,

�2

1 − �
= ��tote

−E/kT, �3�

with E in the Boltzmann factor representing the threshold
energy for the dissociation, � is the constant of the reaction
I2↔2I, and �tot is the total iodine density.

While the effect of the temperature and density can be
estimated from this relation, the degree of dissociation de-
pends also on the unknown �. In the pilot experiment with
absorption cells of �1 cm diameter, 13% dissociation was
achieved at 1000 °C, the maximum accessible temperature
in the present oven design.

III. EXPERIMENT

The measurement was performed at the BM 29 station
�19� of ESRF, Grenoble, using a tunnel oven for tempera-
tures up to 1000 °C, with independent temperature control
of the central and the end segments �19,20�. The station was
equipped with a Si 311 two-crystal monochromator with full
width at half maximum �FWHM� resolution 3.9 eV. The in-
tensity of the monochromatized beam was monitored with
three ionization detectors, filled with krypton to the pressure
of 0.2, 1, and 1 bar, respectively, and with addition of He to

the total pressure of 2 bar. Absorption cells were placed be-
tween the first pair of detectors, and the reference absorption
samples between the posterior pair.

Iodine absorption cells with the length of �30 cm and
the volume of �138 cm3 were made of fused quartz, with
0.25 mm quartz windows. The cells were filled with different
amounts of elemental iodine �Merck, p.A. 99.5%,� to provide
a range of vapor densities within a factor of 3, with the range
of attenuation factors above the K edge between 0.5 and 1.6.

A cell was placed in the oven and aligned in the beam
with the help of a fluorescent screen behind the cell. Initially,
a scan of the energy interval of interest was performed on the
absorption cell at room temperature, with solid iodine out of
the reach of the beam. In this way, the attenuation of the
beam in the cell windows and in the air along the beam path
was determined. Subsequently, the cell was slowly heated to
240 °C, while monitoring the absorption of the beam. The
saturation of the absorption showed that the element was
completely vaporized. Several energy scans of the absorption
in the vapor were performed, to serve as checks of reproduc-
ibility of the experiment and to improve the signal-to-noise
ratio, at the initial temperature and at elevated temperatures
up to 950 °C.

The absorption was measured in the interval from �300
to 1400 eV relative to the iodine K edge in steps of 0.5 eV in
the region up to 200 eV above the edge and in steps of 3 eV
further on. The energy scale of the monochromator was care-
fully calibrated to the energy of the Xe K edge, relying on
the Heidenhain absolute angle encoder. In full detail, the
energy calibration is described in Sec. I-A.

IV. ABSORPTION SPECTRA OF IODINE VAPOR

The measured absorption spectrum at any temperature is a
combination of the atomic and molecular absorption. The
latter comprises the structural �EXAFS� signal and, strictly
speaking, also a particular molecular background, not en-
tirely identical to the atomic absorption of the monatomic
species. The differences arise mainly in double electron ex-
citations involving transitions into unoccupied molecular va-
lence orbitals �21–23�. The effects of nuclear motion, such as
hot bands, conspicuous in optical spectra, remain unresolved
within the lifetime width of the iodine 1s level.

Although the absorption spectra measured at different
temperatures represent different linear combinations of the
atomic and molecular component, the separation of the two
is not entirely straightforward since the parameters of the
structural signal, most notably the interatomic distance and
the amplitude of the vibration, also change with temperature.
The separation, as demonstrated in the pilot experiment �16�,
although cumbersome, is still feasible, but the result, ob-
tained from the change in the absorption coefficient with
temperature, tends to be burdened with excessive noise.

In the present study, however, a direct procedure is intro-
duced exploiting the kinetics of the dissociation. The struc-
tural parameters of the EXAFS signal depend on the tem-
perature, but not on the density of the gas. The absorption
spectra measured on absorption cells with different vapor
density at the same temperature are independent linear com-
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binations of exactly the same components. The coefficients
of the combinations are given by the most straightforward
parameters of the spectra: the amplitude of the structural sig-
nal is proportional to the density of the molecular compo-
nent, while the total density of iodine is given by the mag-
nitude of the absorption edge. Thus, the accuracy of the
separation of the atomic absorption depends on the precise
determination of the ratio of these two numbers for the spec-
tra of the vapor at different temperatures and densities. In
principle, it would be enough to measure and analyze two
spectra at different vapor densities and the highest accessible
temperature. Additional temperature points can be used to
check the premises of the experiment: the low-temperature
spectra, e.g., should exhibit pure molecular absorption.

The structural signal of the diatomic iodine molecule is
sufficiently simple to allow a full theoretical recon-
struction—at least in the harmonic approximation �Fig. 1�.
There is a single-scattering path of the photoelectron to be
taken into account, with its four-leg echo just below the sen-
sitivity threshold. The parameters of the path are related to
the basic data on the I2 molecule. The summation over vi-
brational modes gives the exact expression for the Debye-
Waller factor e−2�2k2

�24�:

�2 =
�2

MkBTE
coth

TE

2T
, �4�

where � denotes the mean-square relative displacement, M
the mass of iodine atom, kB is the Boltzmann’s constant, TE

is the Einstein temperature, and T is the temperature of the
vapor. Cubic terms in the expansion of the interatomic po-
tential give rise to a linear change in the interatomic distance
r0 with temperature, ��1�=a ·r0 ·T and to a modification of
the structural signal through the third cumulant ��3� of the
radial distribution function. However, these structural param-
eters are interrelated �25�:

��1��2

��3� =
1

2 − �4/3���0
2/�2�2 , �5�

where �0
2 denotes zero-point contribution to �2. In the tem-

perature range of the experiment, the right side of the rela-
tion approaches the high-temperature limit of 1/2. The com-
mon EXAFS model thus constrains the set of parameters to
�2 from Eq. �4� with a single parameter TE, ��3� from Eq. �5�,
and constants a and r0. Along with these, the model uses also
intrinsic EXAFS parameters of E0, the adjustment to the pre-
cise zero energy of the photoelectron, and the photoelectron
coherence yield S0

2, in the present case exploited to renormal-
ize the molecular fraction in the vapor, setting it to 1 in the
240 °C spectrum.

With this EXAFS model, the low-density spectrum at
950 °C together with high-density spectra at four tempera-
ture points 240, 650, 800, and 950 °C is analyzed in a single
variational procedure, employing the above physical con-
straints on the model parameters. The high-density spectra
with a better signal-to-noise ratio serve to improve the over-
all accuracy of results. The quality of the low-density spec-
trum limits the common k-space fitting range to 4–12 Å−1.
With the R range of 2–3 Å the fit uses 24 independent data
points for the evaluation of 9 parameters. Variation with par-
allel k weighting values 1, 2, and 3, known to reduce the
correlation between the model parameters is used.

The best-fit values of the parameters are listed in Table I,
together with the derived physical parameters of the vapor.
The low value of quality-of-the-fit measure rfit indicates an
extremely good agreement of the model and data. The value
of TE=299�4� K stands in a very good agreement with the
value 306 K from uv measurements �26� �kTE=���. Buon-

(b)

(a)

FIG. 1. The structural signal of the high-density and low-density
molecular iodine vapor in �a� k and �b� R space. The decay of the
signal with the temperature, caused by the increase of the Debye-
Waller factor and the dissociation of the gas, is shown.

TABLE I. Results of a simultaneous EXAFS modeling of the
five spectra, r=2.0–3.0 Å, k=4–12 Å−1, k weights 1, 2, and 3,
Hanning window, r0=2.66 Å. Uncertainties of the last digit are
given in parentheses unless the parameter is fixed or derived.

Vapor density High Low

T �°C� 240 650 800 950 950

N=1−� 1 0.97 �3� 0.93 �3� 0.84 �4� 0.54 �3�
r �Å� 2.668 2.670 2.671 2.672 2.672

�2 �Å2� 0.0046 0.0079 0.0092 0.0105 0.0105

��3� �10−5 Å3� 6.2 19 26 33 33

S0
2 1.06 �3�

E0 �eV� 1.2 �3�
a �10−6 K−1� 5 �1�
TE �K� 299 �4�
rfit 0.0028
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tempo et al. �13� report the same value. A check on the
hypothesized chemical kinetics is shown in a graph of Eq.
�3�, conveniently transformed into a linear relationship �Fig.
2�.

Evidently, the degree of dissociation reaches �16% and
�46% in the high-density and the low-density vapor, respec-
tively, sufficiently different to ensure a reliable separation of
the atomic absorption.

At the end, a minor point needs to be clarified. In the
initial step of the EXAFS analysis, the EXAFS signal needs
to be extracted from the measured data. In the IFEFFIT pack-
age used in the analysis �27,28� this is routinely performed
by removal of an approximative background, built as a spline
from the nonstructural low-k Fourier components of the data.
While the difference between the true and the spline back-
ground may be unimportant for the strong EXAFS signal of
high-density spectra, it becomes critical in the low-density
spectrum where the amplitudes of EXAFS and the back-
ground are comparable. However, the exact atomic back-
ground of iodine is precisely the goal of this study, so that
the entire procedure described above is performed in two
iterations, first with the spline approximation and then with
the background derived from the data. Is there any possibil-
ity that the procedure would lead to a false end result? No,
since the exact background is a component of the data, and
the entire procedure is devised to determine only the coeffi-
cients of the linear combination of the measured spectra
which yields the background. In any case, the background
could be exactly removed from the data by performing the
EXAFS analysis on subtracted pairs of spectra. As an inde-
pendent check, the pair of 950 °C spectra has been analyzed
in this way. A practically identical set of parameters has been
obtained but with wider error bars due to the lower ampli-
tude of the signal and weaker constraints.

V. ATOMIC ABSORPTION

The spectra of low-density and high-density vapor, when
renormalized to a unit molecular signal by division with re-
spective values of N in Table I, will subtract to a pure �un-
normalized� atomic absorption. The normalized result, to-
gether with its complementary molecular component, is
shown in Fig. 3.

As evident from the atomic edge profile, the large lifetime
width of the K vacancy in iodine smears out a large part of
the detail. One way to regain some of the resolution is the
deconvolution after Filipponi �29�. The margins of the useful
interval of the deconvolution, though, are rather close to-
gether. The emerging features are washed out if the width of
the smoothing Gaussian is above 2.3 eV, and drowned in
noise if it is below 1.9 eV. Within the sharpened edge a shelf
is formed in the middle, showing the position of the pre-edge
resonance �Fig. 4�.

The feasibility of the deconvolution procedure also means
that the hidden detail can be resolved by analytical modeling
of the spectrum. Several models of the edge are built with a
Lorentzian edge function arctan�2�E−EK� /��, and one or
two Lorentzian resonances, all convoluted with a Gaussian,
modeling the instrumental width.

The simplest model is built of an edge and a resonance. In
the fit, they are resolved 6 eV apart, significantly less than in
self-consistent field calculations. The explanation is given by
the principle introduced by Teodorescu �30�: the apparent
position of the edge is given by the energy of the lowermost
unresolved line in the Rydberg series. Our model resolves the
first Rydberg line �1s�5p, and places the edge position at the
energy of the �1s�6p line. However, the resolved energy dif-
ference in the model is still far below the value of �9 eV
calculated in one-configuration Hartree-Fock �HF� �31� or
Dirac-Fock �DF� �32� model. Conceivably, the configuration

FIG. 2. The degree of dissociation of iodine, derived from mea-
sured absorption spectra, as a function of temperature in a conve-
niently linearized plot. FIG. 3. The atomic and the molecular component in the iodine

absorption �inset–edge profile�.

FIG. 4. Deconvoluted K-edge profiles of the atomic and molecu-
lar iodine at 950 °C.
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mixing shifts the excited states with the promoted electron.
Introduction of another Lorentzian to model the �1s�6p

resonance weakens the robustness of the fit. A stable solution
is obtained only with some constraints imposed on the pa-
rameters, of which a common value for the resonance widths
seems the most reasonable. The edge energy is shifted to a
higher energy. The amplitude of the newly introduced line is
0.96 of that of the first Lorentzian—a specific circumstance
of iodine, where there is just one free orbital in the 5p sub-
shell, against six in the completely empty 6p shell. The cal-
culation of the oscillator strengths of the two resonances in
HF and DF models yields the values 1.5 and 1.3, respec-
tively, confirming the large amplitude of the second member
of the Rydberg series. The reliability of the model is empha-
sized by the fact that the common width parameter stabilizes
in the vicinity of the tabulated value of 10.6 eV �33� �Fig. 5�.

Applying the same model to the edge profiles of the vapor
spectra in the temperature series, the amplitude of the first
resonance is seen to change appreciably, and there is a small
shift of its position. The changes are proportional to the rela-
tive amount of the molecular species. In the pure molecular
background, the amplitude of the 1s5p resonance is in-
creased by 40%, and its energy by 1 eV, apparently due to
the energy shift of the antibonding 3	u orbital. The absolute
position of the edge EK is discussed in detail in Sec. I-A.

VI. MULTIELECTRON EXCITATIONS

The results on the collective excitations in the atomic ab-
sorption spectrum, extracted either by deconvolution or by
modeling, have little comparison either in theory or in earlier
experimental data. The main way to judge their reliability is
the comparison to the data on the neighbors. The comprehen-
sive analysis of MPE in the K edge photoabsorption of Xe
and Cs �7� includes a discussion of the theoretical aspects,
namely, the specific mixing of configurations, indicated by
the experimental data. Most of the conclusions, with excep-
tion of those involving Cs valence coexcitation 1s6s are also
valid for iodine, due to the similarity of the internal structure
of the atoms. For that reason, the present results will be
given in relation to the Xe and Cs data. MPE in another

closely related system, the iodine ion I−, are discussed in a
recent paper by D’Angelo et al. �15� where a table of corre-
sponding excitation energies in Xe, I, and I− is given.

The valence excitation 1s5p and 1s5s are, in view of the
large lifetime width, incorporated into the profile of the ab-
sorption edge. The deconvolution reveals small humps on the
high-energy side of the sharpened edge profile, the most pro-
nounced of them at �17 eV above the K threshold attributed
to the �1s5s�6s shake up and the subsequent shake off, while
the stronger contribution of �1s5p� group remains mainly
hidden in the steeper stretch just before. The progression of
the analogous excitation through the series I-Xe-Cs is clearly
visible �Fig. 6�. Parameters of individual excitation channels
cannot be resolved for the lack of information on the spectral
baseline formed by the main photoabsorption channel.

The subvalence excitations 1s4�d , p ,s� are more ame-
nable to analysis since an heuristic model �6� of the
asymptotic regime of the postcollision interaction �PCI�,
modifying the photoabsorption immediately above the edge,
can be applied. This is the exponential model of the PCI,
with the exponential range constant adjusted to produce a
strictly increasing residual of shake contributions of consecu-
tive inner shells, as shown in Fig. 7. The range in iodine is
estimated to 240 eV, close to Xe and Cs values of 260 and
280 eV, respectively.

With this exponential model, and exploiting the ansatz for
the 4dps coexcitations, constructed for cases of Xe and Cs,
three groups of coexcitations are resolved in iodine: in addi-
tion to the double excitations 1s4d and 1s4p, the triple or
even quadruple excitations of the 1s4d5p and 1s4d5p2 type.
Separate ansatz elements are shown in Fig. 8�b�: in addition
to the Lorentzian resonances and edges, the exponential satu-
ration 1−exp�−
�E−Eth�� as a model for the shake-off chan-
nel, with Eth the energy of the channel threshold. The char-
acteristic span of the saturation 1 /
 is adjusted to 40% of the
coexcitation energy Eth−EK as in �34�. The summed ampli-
tude of all 1s4d shake channels is �5.5�1.0�% of the K-edge
jump. The distribution into channel components is consider-
ably less accurate. It is, however, supported by the quality
and robustness of the fit and by the comparison with the Xe

FIG. 5. The decomposition of the atomic iodine K-edge profile
into contributions of single photoabsorption channels. FIG. 6. Valence multielectron excitations in iodine and in the

subsequent elements Xe and Cs, resolved in the deconvoluted data.
The thresholds of 1s5p and 1s5s excitation groups are indicated by
arrows.

X-RAY ABSORPTION IN ATOMIC IODINE IN THE K-… PHYSICAL REVIEW A 79, 032514 �2009�

032514-5



and Cs case where the channels are better discerned.
The residual between the data and the 1s4�p ,d� model in

the inset of Fig. 7, in the form of a saturation profile with the
threshold at �700 eV �652 eV in Ref. �15��, can be attrib-
uted to 1s3d excitation. The extracted profile is, due to the
high noise level, inferior in quality to the profiles in the
earlier reports �13,14� and will not be analyzed in detail.

VII. ATOMIC ABSORPTION BACKGROUND IN XAFS
ANALYSIS

The atomic absorption of an element finds a practical ap-
plication as the atomic absorption background �AAB� in
XAFS analysis. Since MPE and XAFS effects occupy the
same spectral region above an absorption edge, the XAFS
signal need to be disentangled from the atomic absorption.
The most widely used analysis routines such as IFEFFIT
employ spline approximations, obtained from the separation
of components in the k space with the assumption that the
Fourier transform components above some minimal k �typi-
cally 1 Å−1� arise predominantly from the structural signal,
and those below from the long-wave distortions of the
smooth monotonic absorption introduced by intra-atomic ef-
fects. The assumption may not be valid for samples with a
weak XAFS signal, where the amplitude of structural Fourier
components is suppressed to the size comparable to that of
AAB. In such a case, only the removal of the exact atomic
background yields the proper structural signal, and leads to
reliable values of structure parameters in the subsequent
XAFS analysis.

The application of iodine atomic absorption as AAB is
demonstrated with independently measured iodine K-edge
XAFS spectra of MoSI nanotubes �35� and of iodine-doped
polymer of Ref. �14� �Fig. 9�.

VIII. CONCLUSIONS

The atomic x-ray absorption of iodine, the basic data on
an element, is determined in an experiment exploiting the
low binding energy of the iodine molecule. It provides a
direct comparison to the results of theoretical calculations,
when available: in conjunction with the absolute absorption
data presented in Sec. I-A it represents a most stringent test
of the theory. Although some numerical manipulation of the
experimental spectra has been performed, the atomic absorp-
tion is not reconstructed from the data on some molecular
form of the element. The monatomic iodine is present in the
absorption sample as a major constituent, and the numerical

FIG. 7. The demonstration of the exponential model of PCI in
iodine and its strictly increasing residual in the inset. The thresholds
of 1s4d and 1s3d excitation groups are indicated by arrows.

(b)

(a)

FIG. 8. The N-subshell coexcitations 1s4�d , p� in iodine. �a�
comparison with Xe and Cs. Thresholds of resonance, shake-up and
shake-off channels are indicated. �b� decomposition of the 1s4p ,d
spectral feature into contributions of individual channels, exp–the
exponential model from Fig. 7. The spectra in both graphs are dis-
placed along y axis for clarity.

FIG. 9. Iodine atomic absorption as the natural absorption back-
ground for EXAFS spectra of iodine in organic polymer and in
MoSI nanotubes.

GOMILŠEK et al. PHYSICAL REVIEW A 79, 032514 �2009�

032514-6



handling to eliminate the contribution of the molecular spe-
cies is limited to forming a linear combination of two di-
rectly measured spectra. There is no need for a model evalu-
ation of any absorption contribution, not even of minor
effects. The XAFS modeling of the experimental spectra is
used only to determine a single coefficient, the mixing ratio
of the two vapor constituents. Thus, the result is the exact
atomic absorption in the full sense. Its application as the
atomic absorption background in XAFS analysis is also dem-
onstrated.

The information on the intra-atomic processes, the excita-
tion energies and probabilities, to be extracted from the
atomic absorption, is somewhat restricted by the large life-
time width of the iodine 1s vacancy. The results of the de-

composition of the K-edge profile and of the strongest 1s4d
group of excitation channels are entirely comparable to the
results on the neighbor elements Xe and Cs. In the triad of
consecutive elements, the trends in the MPE over a wider
region of atomic number can be estimated.
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