
PHYSICAL REVIEW A 85, 043405 (2012)

Auger decay of Ar 2 p satellite states studied with a multielectron coincidence method
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The Auger decay channels of the Ar 2p satellite states have been investigated using a multielectron coincidence
technique, using a magnetic bottle time-of-flight electron spectrometer. For the Ar+(2p−13p−1np) satellite states
the 2p hole is filled first, while for the Ar+(2p−13s−14s) satellite states the 3s hole is filled first with leading to
Ar2+(2p−13p−1) states, which subsequently undergo an Auger decay leading to the filling of the 2p hole.
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I. INTRODUCTION

Absorption of an x-ray photon by an atom or a molecule
leads to the formation of a singly charged ion with a core hole.
The formation of such ions is characterized by intense peaks
in the photoelectron spectrum. Associated with these peaks,
weaker satellite structures can be observed at lower kinetic
energies, corresponding to states where the removal of the core
electron has been accompanied by the simultaneous excitation
of a valence electron to a vacant orbital. These satellite states
as well as the main core-hole states usually undergo Auger
decay in which an upper-shell electron fills the core-hole
accompanied by the emission of an Auger electron. It is
interesting to understand how the valence holes and the excited
electrons involved in the description of the satellite states
affect the Auger decay processes. However, the investigation
of the Auger decay of the satellite states is rather limited
in conventional Auger electron spectroscopy [1,2], because
the cross sections for the formations of satellite states are
very small. Moreover, Auger electrons associated with the
decay of satellite states can be masked by the Auger electrons
originating from the main core-hole states.

Significant progress took place with the introduction by
Eland et al. [3] of a new magnetic bottle time of flight spec-
trometer [4], which made it possible to perform photoelectron-
Auger electron(s) coincidences with very high efficiency. In
this way the Auger decay of satellite states can be clearly
isolated [5–8].

In this work we have investigated the Auger decay of
Ar 2p satellite states using such a spectrometer. The Ar 2p

satellite states were previously observed by photoelectron
spectroscopy [9–12] and threshold photoelectron spectroscopy
[13,14], but their Auger decay has not been hitherto reported.
Our coincidence method allows us to retrieve the spectra of
Auger electrons associated with the satellite states, and to
deduce the decay mechanisms of these states. This method has
been used previously by us to investigate the Auger decay of
Ar 2p [15] and 2s [16] holes.

II. EXPERIMENTAL DETAILS

Experiments were performed using the undulator beamline
BL-16A [17] of the Photon Factory. Single-bunch operation
of the storage ring in top-up mode provides a 624 ns repetition

period for the 200-ps-width light pulses. Synchrotron radiation
is monochromatized by a grazing-incidence monochromator
using a varied-line-spacing plane grating. A mechanical
chopper consisting in a rotating cylinder (48 000 rpm) with
100 slits was employed to reduce the light repetition rate by
admitting one light pulse in every 12.5 μs period into the
interaction region of a magnetic bottle electron spectrometer,
thus allowing absolute time of flight determination for all
electrons [18]. Multiple coincidences were recorded between
electrons analyzed in energy by their times of flight in the
spectrometer. The detailed description of the spectrometer
and of the data acquisition scheme has been given elsewhere
[18]. The energy resolving power of the spectrometer E/�E

is nearly constant at ∼60. The time to energy calibration
was performed by measuring Ar 2p photoelectron lines at
different photon energies, and taking into account correction
of the post-collision interaction shift of the photoelectron
lines [19,20].

III. THEORETICAL DETAILS

Theoretical intensities of the Auger transitions from
Ar+(2p−13s−14s) satellite states to Ar2+(2p−13p−1) states
were calculated within the multiconfigurational Dirac-Fock
(MCDF) formalism. The GRASP92 code [21] and the RELCI

program from the RATIP package [22] were applied. The
MCDF method is described in detail elsewhere (see, e.g.,
Ref. [21] and references therein), so only the main principles
are reviewed here. In the MCDF method, the atomic state
functions (ASFs) characterized by the total angular momentum
Jα and parity Pα are represented in the basis of jj -coupled
configuration state functions (CSF) with the same Jα and Pα

as |�α(PαJα)〉 = ∑
k cαk|ψα(PαJα)〉. The mixing coefficients

cαk are obtained by diagonalizing the two-electron interaction
matrix, which allows for electronic correlations to be taken
into account. The wave functions are obtained self-consistently
using the Dirac-Coulomb Hamiltonian.

In view of the light mass of Ar, the orbital and spin
angular momenta of the outer electrons do not strongly interact.
Therefore the coupling conditions are close to LSJ coupling.
Thus the inherently jj -coupled ASFs were transformed into
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FIG. 1. Photoelectron spectrum of Ar measured at a photon
energy of 304.8 eV in the energy range showing the photoelectron
peaks for the formation of the 2p hole states and the satellite states.
The five energy ranges, indicated as a to e, define different groups
of Ar+(2p−13p−1np) satellite states that will be used to obtain the
spectra in Figs. 3, 4, and 5. The core-valence double ionization
threshold [16] is shown by the vertical bar with hatches.

the LSJ basis by the unitary transform between the two bases
applying the program LSJ [23].

The Auger decay intensity is given by

nfβ =
2π

∑
lAjA

∣∣∣
∑

μν cf μcβνM
μν

fβ (Jf Jβ )
∣∣∣
2

Pβ(Jβ)
Qβ(Jβ),

where M
μν

fβ (Jf Jβ) is the Coulomb matrix element

〈ψμ(Jf )εAlAjA; Jβ

∥∥∥∥∥

N−1∑

mn

1

rmn

∥∥∥∥∥ψν(Jβ)〉,

Pβ(Jβ) is the total decay rate and Qβ(Jβ) is the |�(Ji)〉 →
|�(Jβ)〉 ionization cross section. The Auger decay intensities
were calculated using the AUGER component from the RATIP

package. For more details about the AUGER program see
Refs. [22,24] and references therein. Channel mixing was
omitted in our calculation. When we calculate the Auger transi-
tion probabilities, the relative population of Ar+(2p−13s−14s)
satellite states is expected to be statistical.

IV. RESULTS AND DISCUSSION

A multi coincidence data set has been accumulated at
a photon energy of 304.8 eV. This energy is sufficient to
create the 2p satellite states with binding energy between 270
and 290 eV [9–14] but is lower than the Ar 2s ionization
threshold 326.25 eV [25]. Figure 1 shows the photoelectron
spectrum of Ar, in the energy range of the 2p hole states and
the 2p satellite states. The two high-intensity peaks around
kinetic energy of 55 eV (Ar+ binding energy of 250 eV)
correspond to the 2p1/2,3/2 hole states with binding energies
of 248.628 eV (2p3/2) and 250.776 eV (2p1/2) [26]. The

FIG. 2. (Color online) (a) Two-dimensional maps of all coin-
cidence pairs represented as a function of the kinetic energies of
two electrons. On the maps, while a process emitting two electrons
appears as a single structure, three structures arise from a single
process emitting three electrons. For example, formation of the
Ar+(2p−13s−14s) satellite states (photoelectron energy of around
20 eV) and the cascade double Auger decay via Ar2+(2p−13p−1)
into Ar3+(3p−3) (Auger electron energies of 190 and 200 eV) yield
two structures which are visible in the range of Fig. 2(a) at (20 eV,
∼5 eV) and (20 eV, ∼195 eV). Coincidence counts on the maps are
plotted on individual logarithm scales. A weak vertical structure seen
around (15 eV, 210–270 eV) is associated with the C 1s Auger decay
of impurities. (b) The same photoelectron spectrum as in Fig. 1.

associated satellite structures can be observed at higher binding
energies. These 2p satellite states should have 2P symmetry—
the same symmetry as the 2p hole states. The peaks around a
binding energy of 275 eV were assigned to the satellite states
with the 2p−13p−1np configuration [10,12]. According to the
calculation of Dyall et al. [10], these peak structures result
from the overlap of many Ar+(2p−13p−1np) states with n =
4–6: the Ar+(2p−13p−14p) states lie in the binding energy
range from 269.9 to 276.6 eV, the Ar+(2p−13p−15p) states
from 274.1 to 280.6 eV, and the Ar+(2p−13p−16p) states from
275.8 to 282.2 eV. The five energy ranges, indicated as a to e in
Fig. 1, define different groups of Ar+ satellite states that will
be used in Figs. 3, 4, and 5. The Ar+(2p−13p−1np) states
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FIG. 3. (Color online) (a) Binding energy of the Ar2+ states
populated by Auger decay of the Ar+(2p−1) states. They are obtained
from coincidence events between the photoelectron and Auger
electron. The Ar2+ binding energy EB2+ is deduced from the relation
EB2+ = hν − (Eph + EA), where Eph is the photoelectron energy
and EA is the Auger electron energy. The L3MM Auger spectrum
associated with the 2p3/2 decay is shown in red and the L2MM Auger
spectrum associated with the 2p1/2 decay is in black. The vertical
bars indicate the binding energies of Ar2+(3p−2: 3P , 1D, and 1S)
and Ar2+(3s−13p−1: 3P and 1P ) states [28]. (b) Binding energy of
the Ar2+ states populated by Auger decay of the Ar+(2p−13p−1np)
states. To see easily, each baseline is shifted by 400. The photoelectron
energy range set to reduce these Auger spectra are indicated in Fig. 1.
The triple ionization threshold (84.124 eV [28]) is shown by the
vertical bar with hatches.

in the energy ranges a–c contain only Ar+(2p−13p−14p)
configuration, that in the d range includes Ar+(2p−13p−14p)
and Ar+(2p−13p−15p) configurations, and that in the e range
includes Ar+(2p−13p−1np) configurations (with n � 5). On
the other hand, the two peaks around binding energy 285 eV are
assigned to Ar+(2p−13s−14s) satellite states, the lower bind-
ing energy peak having the 2p−1(2P3/2)3s−14s configuration
and the higher one the 2p−1(2P1/2)3s−14s one [11,12]. The
Ar+(2p−13s−1ns) states with n � 5 cannot be distinguished
from the background in our spectrum. The conjugate shake-up
states, such as Ar+(2p−13p−1ns) and Ar+(2p−13p−1nd)
states, are not discernible in our spectrum, although they
appear in threshold photoelectron spectra [13,14].

Figure 2(a) shows the two-dimensional (2D) maps of all
coincidence pairs represented as a function of the kinetic
energies of two electrons. Here the horizontal axis is common
with the photoelectron spectrum of Fig. 1. Two vertical

lines at ∼55 eV associated with Ar+(2p−1) photoelectrons
indicate the distributions of the Auger electrons emitted in the
decay of the 2p hole states. The strong islands at (x, y) =
(∼55 eV, 170–210 eV) correspond to the dominant single
Auger decay of the 2p holes. Intensity along the vertical
lines is due to the double Auger decay of the holes, and
comes from the coincidence of the slower Auger electrons
with the 2p photoelectrons. In a similar way the Auger
decay of the 2p satellite states appear in the vertical lines
linked to the corresponding photoelectron peaks. Diagonal
lines are also seen in Fig. 2(a), and are associated with
double photoionization paths: Ar + hν → Ar2+ + eph1

+ eph2. In these processes, the available energy, namely
the excess of the photon energy compared to the binding
energy, is shared by the two photoelectrons. Three diagonal
structures with the sum energies of 260, 245, and 235 eV
correspond to valence double photoionization processes form-
ing the Ar2+(3p−2), Ar2+(3s−13p−1) and Ar2+(3s−2) states.
The weak and continuous intensity all along these lines shows
the direct paths, while the strong island structures on these lines
indicate that indirect paths, mediating via Auger decay of the
2p hole and 2p satellite states, are dominant. The diagonal
structures with an energy sum of about 24 eV are associated
with core-valence double photoionization processes forming
Ar2+(2p−13p−1) states.

A. Auger decay of the Ar+(2 p−13 p−1np) states

First, we discuss the single Auger decay from the
Ar+(2p−13p−1np) states. Figures 3(a) and 3(b) show the
binding energies of the Ar2+ states formed by Auger decay of
the Ar+(2p−1) and (2p−13p−1np) states, respectively. They
correspond to the intensity distributions along the vertical
stripes seen in Fig. 2(a). The 2p Auger electron spectra
in Fig. 3(a) show the four main peaks originated from
the dominant single Auger processes forming Ar2+(3p−2),
Ar2+(3s−13p−1) and Ar2+(3s−2) states [2,15]. In contrast, the
Auger spectra of the Ar+(2p−13p−1np) states, displayed in
Fig. 3(b), exhibit weak populations of these Ar2+ states, but
reveal formation of highly excited Ar2+ states with binding
energies between 60 and 80 eV. We attribute their formation to
spectator decays of the satellite states, and thus the Ar2+ final
states have the 3p−3np configuration. The shapes of these
spectator peaks differ from each other, even when comparing
the three spectra for the region a–c associated only with the
2p−13p−14p configuration. This observation implies that
the individual initial states arising from different couplings
of the electrons in this (2p−13p−14p) configuration behave
differently in the spectator Auger decay mostly to 3p−34p

final states.
The peak at 78 eV, specially enhanced in the spectrum for

the d region, which is related to both Ar+(2p−13p−14p) and
Ar+(2p−13p−15p) configurations, suggests that 3p−35p final
states are also populated. Below the Ar3+(3p−3) thresholds
and above the 78 eV peak, we observe formation of Ar2+
states which may be associated with spectator decays of the
Ar+(2p−13p−1np) states to 3p−3np (n � 6). Furthermore,
the peaks above 80 eV may involve spectator decays of the
Ar+(2p−13p−1np) states to Ar2+(3s−13p−2np) states.
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FIG. 4. (Color online) Two-dimensional Auger spectra associated with the double Auger decay of Ar+(2p−1
1/2) and Ar+(2p−13p−1np)

satellite states. They are obtained by coincidences between the photoelectron and the two Auger electrons, and represented as a function of the
binding energy of the Ar3+(3p−3) final state (x axis) and the slower Auger electron energy (y axis). The Ar3+ binding energy EB3+ is deduced
from the relation EB3+ = hν − (Eph + EA1 + EA2), where Eph is the photoelectron energy and EA1 and EA2 are the Auger electron energies.
The dotted vertical lines indicate the binding energies of the Ar3+(3p−3) states (4S: 84.124 eV, 2D: 86.7 eV, 2P : 88.4 eV [28]). Since E/�E =
60, the resolution of the horizontal axis (faster Auger electron) is less than that of the vertical axis (slower Auger electrons).

The peaks originating from the participator decay to the
Ar2+(3p−2) or Ar2+(3s−13p−1) states also appear in Fig. 3(b),
although their intensities are much lower than those of the
spectator decay process. The intensity of the participator
decay in the e zone is much weaker than for the a–d ones,
suggesting that the Ar+(2p−13p−1np) states experience less
frequently participator decay when n increases. A small
contribution due to the valence double photoionization process
is included in Fig. 3, as the weak diagonal lines are seen
in Fig. 2(a).

Next, we discuss the double Auger decay from the
Ar+(2p−13p−1np) satellite states. In a double Auger decay
process, two Auger electrons are emitted simultaneously
or sequentially. In the former two Auger electrons share
continuously the available energy, while in the latter an
intermediate Ar2+∗ state is populated in the first Auger decay
and followed by emission of another electron in the second
one.

Figure 4 shows the two-dimensional Auger spectra as-
sociated with the double Auger decay of Ar+(2p−1

1/2) and
Ar+(2p−13p−1np) satellite states. They are obtained from
coincidence between the photoelectrons and two Auger elec-
trons, and display the energy correlation between the two
Auger electrons. More strictly, the horizontal axis represents
the binding energy of Ar3+ final states, converted from the
sum of the three electrons’ energies, and the vertical axis the
energy of the slower Auger electron. The energy resolution
for the Ar3+ final states is sufficient to distinguish the fine
structures of the ground Ar3+(3p−3) states, the locations of
which are indicated by vertical dotted lines.

Many narrow horizontal structures appear on these maps.
They originate from the sequential (cascade) double Auger
processes, and the energies of the slower Auger electrons
correspond to the second step Auger decay (autoionization)
from the intermediate Ar2+∗ states to the Ar3+(3p−3) levels.
The structures observed in the decay for a–e differ from
each other, which suggests that intermediate Ar2+∗ states
populated by the spectator Auger decay are dependent on
the initial Ar+(2p−13p−1np) states. The population of these
intermediate Ar2+∗ states is seen in Fig. 3 as the structures
lying above the Ar3+ threshold. Most intermediate Ar2+∗
states occurring in the corresponding range can be assigned
to Ar2+(3s−13p−2np). Contribution from the Ar2+(3p−3np)
states is also seen specially in the decay of the e range, and from
Fig. 4 we can deduce that they autoionize into the Ar3+(3p−3,
4S) ground state.

The indirect double Auger decay via the Ar2+(3p−43d2)
state to the Ar3+(3p−3, 4S) state (with release of a 2.19 eV
electron) was the strongest decay path in the decay of the
Ar+(2p−1) states [15], and is confirmed here in Fig. 4, but this
process does not appear in the decay of the Ar+(2p−13p−1np)
satellite states.

Although direct double Auger process should appear as a
continuous structure, it is almost invisible in our observations.
Thus, the indirect double Auger process is the dominant
process in the double Auger decay of Ar+∗ satellite states,
which can be compared to the decay process of the Ne 1s hole
and the satellite states [5].

Figures 5(a) and 5(b) show the Ar3+ states created by
double Auger decay of Ar+(2p−1) and Ar+(2p−13p−1np)
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FIG. 5. (Color online) (a) Binding energy of the Ar3+ states
created by double Auger decay of the Ar+(2p−1) states. They are
obtained by coincidence between the corresponding photoelectron
and two Auger electrons. The vertical bars indicate the binding
energies of Ar3+(3p−3: 4S, 2D, and 2P ) and Ar3+(3s−13p−2: 4P , 2D,
2S, and 2P ) states [28]. (b) Binding energy of the Ar3+ states created
by double Auger decay of Ar+(2p−13p−1np) states. The legends are
the same as Fig. 3. To see easily, each base line is shifted by 200.

satellite states, respectively. The peaks in the 80–90 eV range
correspond to Ar3+(3p−3) final states, and the peaks around
100–120 eV to Ar3+(3s−13p−2) states. This figure shows
that the Ar+(2p−13p−1np) states as well as Ar+(2p−1) states
populate preferentially Ar3+(3p−3) final states in the double
Auger decay. This is in contrast to the distributions of the
Ar2+ states in single Auger decay that differ greatly between
Ar+(2p−1) and Ar+(2p−13p−1np) states as shown in Fig. 3.
The relative populations of the final Ar3+ states by double
Auger decay from Ar+(2p−1) and Ar+(2p−13p−1np) states
look rather similar although the decay paths are different as
discussed above.

There is no clear evidence above 120 eV for the decay of
Ar+(2p−13p−1np) states to Ar3+(3p−4np) states, where the
np electron would remain as spectator. It appears hence that
the excited np electron that remains as spectator in the first
step of the Auger decay is finally ejected in the second step
by an autoionization process involving reorganization of the
Ar3+ core.

The probability for a 2p core hole or a 2p satellite state
to experience a double Auger decay can be estimated from
the ratio of the coincidences involving one or two Auger
electrons from Figs. 3 and 5, respectively. Taking into account
the electron detection efficiency we obtain probabilities of

15% and 21% for the 2p core hole or the 2p satellite states,
respectively. The former is essentially in agreement with the
previous measurements [15,27].

B. Auger decay of the Ar+(2 p−13s−14s) states

The main difference between the Ar+(2p−13s−14s) and
Ar+(2p−13p−1np) satellite states arises from the fact that the
Ar2+(2p−13p−1) states are energetically accessible to Auger
decay from Ar+(2p−13s−14s) satellite state (see Fig. 1). Our
results demonstrate that the Ar+(2p−13s−14s) satellite states
decay first to the Ar2+(2p−13p−1) states. Figure 6(b) shows
a two-dimensional map of the electron energy correlations.
It is a zoom on the lower part of Fig. 2(a), where the
energy range is selected to show the core-valence double
ionization process to Ar2+(2p−13p−1) states. Figure 6(a)
shows the photoelectron spectrum, in which the two peaks
are assigned to Ar+(2p−13s−14s) states. On the diagonal
structures corresponding to the double ionization to the
Ar2+(2p−13p−1) states, there are enhanced structures when
the faster electron energy is equal to the photoelectron energies
of the Ar+(2p−13s−14s) satellite states. This indicates that
the Ar+(2p−13s−14s) states decay to the Ar2+(2p−13p−1)
states, where the 3s hole is filled first. On the other hand,
in the case of the 2p hole being filled first, the participator
decays from the Ar+(2p−13s−14s) states should populate
the Ar2+(3s−13p−1) or Ar2+(3s−2) states, and the spectator
decays the Ar2+(3s−13p−24s) or Ar2+(3s−23p−14s) states.
However, these are minor processes, as shown in Fig. 2(a),
where the relevant structures are hardly discernible on the
diagonal lines corresponding to the formation of these Ar2+
states. Actually, the experimental data show that the probability
of the decay of a 2p hole being formed prior to the 3s hole
is around 17%. Theoretical calculations also indicate that the
Ar+(2p−13s−14s) states do not undergo decay of the 2p hole,
but decay with a strong selectivity to the Ar2+(2p−13p−1)
states. Note that this observation is in contrast with the decay
of the Ar+(2p−13p−1np) states where it is the 2p hole which
is filled first.

The spectroscopy of the Ar2+(2p−13p−1) 2S+1LJ states
is known [16] and Fig. 6(b) demonstrates that the different
2S+1LJ components are partly resolved in the present experi-
ment. Figure 6(c) shows the faster electron spectra emitted by
double photoionization to the Ar2+(2p−13p−1) 2S+1LJ states.
These are obtained by the projection of the corresponding
diagonal line into the horizontal axis. It is seen that the
peak structures of the sequential double photoionization
via the Ar+(2p−13s−14s) satellite states are superimposed
on the flat structure due to the direct core-valence double
photoionization (3p shake-off process in 2p photoionization).
It is clear that the decay pattern of the Ar+(2p−13s−14s)
states is dependent of the fine structure components and
even presents a strong selectivity. Note that the decay of the
Ar+ 2p−1(2P3/2)3s−14s states to the Ar2+(2p−13p−1) 1S0

state is energetically forbidden.
Figure 7 shows the relative intensities of the decays from

the Ar+(2p−13s−14s) states to the Ar2+(2p−13p−1) states
obtained by estimating the area of each peak of Fig. 6(c).
Figure 7(a) shows the decay from the 2p−1(2P3/2)3s−14s
states (the lower binding energy peak) and Fig. 7(b) the
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FIG. 6. (Color online) (a) Photoelectron spec-
trum. (b) Two-dimensional map of all coincidence
pairs represented as a function of the kinetic energies
of two electrons. The diagonal lines correspond to
the core-valence double ionization process popu-
lating Ar2+(2p−13p−1) 2S+1LJ states; these term
values are labeled in the figure. (c) Faster elec-
tron spectra of double photoionization to individual
Ar2+(2p−13p−1) states obtained by the projection of
the corresponding diagonal lines to the horizontal
axis.

decay from the 2p−1(2P1/2)3s−14s states (the higher binding
energy peak). It is seen that the 2p−1(2P3/2)3s−14s states
tend to decay to the 3D3, 3D2, and 3S1 states, and that the
2p−1(2P1/2)3s−14s states tend to decay preferentially to the
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FIG. 7. Branching ratios for the decay from the Ar+(2p−13s−14s)
states to the Ar2+(2p−13p−1) 2S+1LJ states: (a) the decay from the
2p−1(2P3/2)3s−14s states, and (b) that from the 2p−1(2P1/2)3s−14s

states. The white bars show the peak areas of each peaks observed in
Fig. 6(c), the black bars are the calculated intensities.

3D1 and 1D2 states. The calculations, also given in Fig. 7,
support the observed selectivity. In the calculated distributions,
the population of the fine structure components of the initial
2p−13s−14sLJ states is assumed to follow the statistical
weight.

These Ar2+(2p−13p−1) states decay subsequently mainly
into Ar3+(3p−3) states, emitting an Auger electron around a
kinetic energy of 190 eV. The corresponding structure can be
seen on the 2D map in Fig. 2(a). The same Ar2+(2p−13p−1)
states can be formed also in the Auger decay of the Ar+(2s−1)
state, and their decay behavior is discussed in detail in
Ref. [16].

V. CONCLUSION

In this work we have investigated the Auger decay of the Ar
2p hole and 2p satellite states. It is revealed that the main decay
processes of the Ar+(2p−13p−1np) and Ar+(2p−13s−14s)
states are as follows:

Ar+(2p−13p−1np) → Ar2+(3p−3np) + e

and

Ar+(2p−13s−14s) → Ar2+(2p−13p−1) + e,

respectively.
A valence electron fills first the 2p core hole in the

decay of the Ar+(2p−13p−1np) states while the np electron

043405-6



AUGER DECAY OF Ar 2p SATELLITE STATES . . . PHYSICAL REVIEW A 85, 043405 (2012)

remains mainly as spectator. On the other hand, the valence
electron fills the 3s valence hole first in the decay of the
Ar+(2p−13s−14s) state with emission of the 4s electron.
For this state, with the opening of the decay channel to
the Ar2+(2p−13p−1) states, the decay patterns drastically
change.
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