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Abstract High-level quantum chemical techniques have
been utilized to accurately describe the geometrical param-
eters, vibrational frequencies and dissociation pathways of
the X 2A″, 1 2A′, 2 2A′, 2 2A″ states of S2Cl; X

1A′, 1 3A″, 1
1A″, 1 3A′ states of S2Cl

+; X 1A′, 1 3A′, 1A″ states of S2Cl
–,

and the corresponding excitation energies have been
obtained from the energies extrapolated to their complete
basis set limits. It has been established that the 2 2A′ and 2
2A″ terms of S2Cl exhibit a strong multi-reference character,
while all the remaining excited states are dominated by the
single replacements from the reference determinants. The
enthalpies of the decomposition reactions have been
obtained to aid in the investigations into the photolysis of
S2Cl2 and related systems. The value of the ionization
potential of S2Cl has been found within the error bars of
the experiment, and a reliable estimate of its electron affin-
ity, EA00−2.352 eV, has been proposed.
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Introduction

Chlorodisulfane, S2Cl, is the primary fragment of the pho-
todissociation of dichlorodisulfane, S2Cl2, which is a com-
pound featuring numerous applications (see refs [1, 2] for
recent examples). While the ground state of S2Cl has been
precisely characterized in the microwave study [3], much
less is known about its electronically-excited states. Thus,
some of the low-lying species have been detected by various
experimental techniques, including time- and state-resolved
studies of the photolysis of S2Cl2 [4, 5], resonance Raman
spectroscopy [6], and fluorescence measurements [7], but a
consistent picture of the electronic excitations has not been
obtained. However, an inclusion of their characteristics
would be beneficial in the analysis of the dissociation chan-
nels observed in the laser absorption studies (see refs [8, 9]
for details). As for the S2Cl cation, only its ionization energy
has been estimated by the mass spectrometry technique [10],
and no experiments on S2Cl anion have been reported. Also
strongly limited are high-level ab initio calculations on the
ground and excited electronic states of S2Cl and its mono-
valent ions. They include the dated MP2 (the second-order
Møller–Plesset perturbation theory) calculations on the X
2A″ and 1 2A′ states of the neutral S2Cl performed with
several mid-sized basis sets [11], and the MP2/6-31G* study
of the X 1A′ and 1 3A″ states of S2Cl

+ [10]. Consequently, a
comprehensive study of the low-lying electronic states of
these systems could be of interest, for example, for an
elucidation of their photolysis, mainly in connection with
S2Cl2 decomposition [9]. In this work, those states have
been explored by means of the multiconfigurational-
reference internally-contracted configuration interaction
(MRCI) calculations [12]. Thus, the valence electronic
states have been searched for by the MRCI procedure de-
tailed in Methods section, and the characteristics of the
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bound states thus found are presented. In particular, the
proposed assignment of the Ã state of S2Cl [6] is ques-
tioned. Additionally, the dissociation of the investigated
states has been theoretically described using the CCSD(T)
(coupled-cluster singles and doubles with a perturbative
inclusion of connected triple excitations [13]) energies ex-
trapolated to their complete basis set (CBS) limit, and the
results have been compared to the available experimental
data.

Methods

Because of the paucity of preliminary information, either
experimental or theoretical, about electronic states of S2Cl
and its monovalent ions, a careful approach has been adop-
ted in looking for the minima of the respective potential
energy surfaces. Due to its well-known advantages [14], the
MRCI method has been utilized in the seeking procedure,
which can be briefly described as follows. The MRCI ener-
gies of the respective species (see below) have been initially
calculated, without any spatial symmetry constraints, at a
number of points spanning feasible regions of bond lengths
and angles, and the energy landscapes have been inspected.
Based on this, the grids have been narrowed in several
cases, until a minimum has been approximately located.
Subsequently the tight grid has been constructed (i.e., the
bond length(s), r, and the bond angle, θ, have been varied
with the step of 1 pm and 1°, respectively, in the vicinity of
expected coordinates of the minimum), from which the
equilibrium geometry and the values of vibrational frequen-
cies, ω, have been extracted using SURVIBTM [15] (the
output files can be obtained from the corresponding author
upon request). In this way, the following species have been
characterized: X 2A″, 1 2A′, 2 2A′, 2 2A″ states of S2Cl; X
1A′, 1 3A″, 1 1A″, 1 3A′ states of S2Cl

+; X 1A′, 1 3A′, 1A″
states of S2Cl

–.
In all the above-mentioned calculations, the MRCI ap-

proach described in references [16] and [17] has been com-
bined with the standard aug-cc-pVQZ basis set [18]. After a
Hartree–Fock (HF) calculation, the multiconfigurational self-
consistent field (MCSCF) [19, 20] step has been performed
with averaging over three states from the A′ and A″ irreducible
representations of the Cs point group. This extent of state-
averaging has been expected to be suitable for a reliable
description of the lowest-lying valence states [21, 22]. The
natural orbitals have been generated and the full-valence (12
active orbitals) configuration interaction subsequently per-
formed for the electronic state of interest. For the MRCI/aug-
cc-pVQZ geometries of the minima found by the searching
procedure, the energies in the complete basis set limit, ECBS,
have been estimated. Thus, the single-point energy calculations
have been carried out using an analogous MRCI protocol

adopted without the state-averaging, but with the inclusion of
the multi-reference generalization of the Davidson correction
[23, 24]. The family of the augmented correlation-consistent
polarized-valence X-tuple basis sets with high-exponent
d-functions [25], aug-cc-pV(X+d)Z, where X is the cardinal
number associated with each basis set: X03 (triple-ζ, TZ), 4
(QZ), 5 (5Z), has been adopted, and ECBS obtained using the
mixed Gaussian/exponential form [26] (see ref. [27] for the
most recent discussion of alternative extrapolation schemes)

EðX Þ ¼ ECBS þ b exp � X � 1ð Þ½ � þ c exp � X � 1ð Þ2
h i

ð1Þ

The ECBS data have been employed to calculate the adia-
batic relative energies, Te, by subtracting relevant values of
ECBS. In some cases, the scalar relativistic effects can be
important for the energetics of compounds comprising the
second-row elements (see refs [28, 29]). Hence, relativistic
contributions to the Te values have been approximated by
combining the standard second-order Douglas–Kroll–Hess
Hamiltonian [30] with the MRCI wavefunction and the aug-
cc-pV5Z Douglas–Kroll contracted basis set [31], and added
to the Te data. The adiabatic relative energies corrected for the
zero-point vibrational contribution to the energy (ZPE), T0,
have been computed as the sum of the Te and the ΔZPE
obtained using the MRCI/aug-cc-pVQZ vibrational frequen-
cies. In addition, the dissociation behavior along both the S–
Cl and S–S coordinates has been qualitatively established for
all the electronic states. Thus, it has been verified that the sum
of the MCSCF/aug-cc-pVQZ energies of the lowest-energy
products matches the respective MCSCF/aug-cc-pVQZ ener-
gies computed at large separations between the investigated
fragments.

For the two lowest electronic states of S2Cl, S2Cl
+, and

S2Cl
–, the CCSD(T)/aug-cc-pVQZ gradient optimizations

of the geometries have been carried out, which started from
the coordinates of the corresponding MRCI/aug-cc-pVQZ
minima, and was followed by the calculations of harmonic
vibrational frequencies. The open-shell species, i.e., X 2A″
and 1 2A′ states of S2Cl, have been subjected to the coupled-
cluster calculations with both the high-spin restricted-HF
(RHF) and the unrestricted-HF (UHF) reference wavefunc-
tions, described in references [32] and [33] accordingly, for
comparison purposes.

In order to establish the enthalpy of the bond dissociation
processes, ΔH°, of the ground states of S2Cl, S2Cl

+, and
S2Cl

–, their CCSD(T)/aug-cc-pVQZ geometries have been
employed to estimate the CCSD(T) ECBS values of all the
involved species (including pertinent diatomic molecules
and atoms in their ground states) using basis sets of the
same type and identical extrapolation scheme as adopted
for the MRCI/CBS calculations. The ZPE values have been
approximated using the CCSD(T)/aug-cc-pVQZ harmonic
vibrational frequencies, while the corrections for the spin–
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orbit effects (if applicable) have been taken from the literature
[34, 35], and these data have been combined with the ECBS to
arrive at the ΔH° describing the respective bond dissociation
process. The CCSD(T) estimates of the ionization potential,
IP0, and electron affinity, EA0, of S2Cl have been established
in an analogous way. All the relevant absolute energies, ZPE
values and spin–orbit splittings are included in the supple-
mentary Tables S1, S2 and S3. Except for the UHF-CCSD(T)
calculations specified above, which have been carried out
using the default settings of Gaussian 03 [36], the Molpro
2006.1 [37] software package has been used.

Results and discussion

The neutral chlorodisulfane, S2Cl

The characteristics of the four doublet states of S2Cl,
which have been located by the searching procedure, are
summarized in Table 1 (no bound quartet states have been
found). The MRCI results compare well with the available
experimental data for the ground electronic state, X 2A″.
The biggest discrepancies have occurred for the S–Cl bond
length and ω3 vibrational frequency (an underestimation
with respect to the experimental value by about two pm
and by more than 20 cm–1, respectively). An application of
the CCSD(T) method, both with the RHF and UHF refer-
ence wavefunction, has led to the reduction of those

deviations (see Table 1), bringing the theoretical results
to an almost perfect agreement with experiment. Accord-
ing to the MRCI calculations, the first excited electronic
state, 1 2A′, lies 1.34 eV above the ground state. Its CCSD
(T) characteristics are closely similar to their MRCI coun-
terparts. This is likely because the electronic configuration
of the 1 2A′ term is dominated by the one-electron transi-
tion from the highest occupied to the lowest unoccupied
molecular orbital of the ground state, as specified below.
From the experimental study of the photodissociation of
S2Cl2 [6], the values of vibrational frequencies of the low-
lying electronic state (denoted as Ã) have been deduced.
Clearly, these data do not correspond to the calculated
harmonic vibrational frequencies of the 1 2A′ state. An
effect of the anharmonic character of these vibrations has
been tested at the MP2/aug-cc-pVQZ level (using the
Freq0Anharmonic keyword as implemented [38] in Gauss-
ian 03), and found to be negligible. Thus, while the har-
monic frequencies are 157.4, 518.2 and 545.5 cm–1 (and
are only slightly underestimated with respect to their
CCSD(T) counterparts from Table 1), the corrections for
anharmonicity amount to −1.4, –4.2, –9.8 cm–1 according-
ly. Consequently, it does not seem probable that the Ã state
from ref [6] corresponds to the 1 2A′ species. Also incom-
patible with the frequencies of the Ã state are the MRCI
values predicted for the remaining two states, i.e., 2 2A′
and 2 2A″ with the adiabatic excitation energies of 2.46 and
2.91 eV, respectively (cf. Table 1).

Table 1 The characteristics of the electronic states of S2Cl

Electronic state T0 [eV] r(SS) [pm] r(SCl) [pm] θ [°] ω1 [cm
–1] ω2 [cm

–1] ω3 [cm
–1] Dissociation products

X 2A″ 0 191.87a 209.00a 110.4a 214.5a 455.3a 640.7a Cl (2Pu)+S2 (
3Σg

–)
191.25b 208.29b 110.0b 211.6b 442.7b 660.3b

191.25c 208.24c 109.6c 216.5c 446.3c 663.5c

(190.6±0.7)d (207.1±0.5)d (110.3±0.4)d 196e 450e 664e

1 2A′ 1.3126g 209.83a 205.07a 95.6a 160.7a 484.8a 516.0a S (3Pg) + SCl (2Π)
1.3747h 209.22b 204.21b 94.5b 152.4b 494.0b 518.9b

209.27c 204.18c 94.6c 152.9c 494.9c 520.8c

249f 554f 630f

2 2A′ 2.4222g 195.82a 223.42a 126.6a 141.0a 295.3a 672.9a S (3Pg)+SCl (
2Π)

2 2A″ 2.8251g 208.37a 222.92a 106.8a 121.4a 222.0a 487.1a Cl 2Pu+S2 (
3Σg

–)

a The MRCI/aug-cc-pVQZ value
b The RHF-CCSD(T)/aug-cc-pVQZ value
c The UHF-CCSD(T)/aug-cc-pVQZ value
d The experimental value from ref [3]
e The experimental value from ref [6]
f The experimental value from ref [6] for the Ã state; see the text for details.
g The MRCI/CBS // MRCI/aug-cc-pVQZ value combined with the MRCI/aug-cc-pVQZ correction for the ZPE and with the MRCI/aug-cc-pV5Z
Douglas–Kroll estimate of scalar relativistic effects; see the text for details.
h The RHF-CCSD(T)/CBS // RHF-CCSD(T)/aug-cc-pVQZ value
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The MCSCF/aug-cc-pVQZ natural orbitals have been
employed to describe the electronic configuration of the X
2A″ electronic state of S2Cl, which can be specified as follows:

core½ � 13� 18ð Þa0 4� 5ð Þa0019a0 6a00ð Þ1 20a0ð Þ0 21a0ð Þ0

(where [core] is (1–7)a′ 1a″ (8–9)a′ 2a″ (10–11)a′ 3a″ 12a′).
Based on the MRCI/aug-cc-pVQZ calculations, the refer-
ence coefficient of this configuration is 0.8988, and the
occupational numbers of the orbitals relevant for the elec-
tronic transitions amount to 1.9470, 1.9288, 1.0163,
1.0163 and 0.0785 for (17a′)2, (19a′)2, (6a″)1, (20a′)0 and
(21a′)0 molecular orbitals, respectively. Table 2 shows the
configurations of the excited states in terms of these data.
Thus, while the 1 2A′ electronic state can be approximated
by a single electronic configuration, with the reference
coefficient of 0.9063, the next two states are of a more
complex nature. The 2 2A′ state exhibits a multireference
character because of the three reference configurations in
the MRCI expansion contributing more than 0.15. In the

case of the 2 2A″ term, its strongly multireference char-
acter includes significant admixture of two biexcitations
(see Table 2 for details).

It could be of interest to describe the respective dissociation
channels of the electronic states of S2Cl. As expected [39], the
ground state of S2Cl prefers the S2 + Cl decomposition reaction
(the value of ΔH°0181.9 kJ mol-1 has been predicted by the
CCSD(T) calculations described in Methods) over the SCl + S
process (ΔH°0326.2 kJ mol-1). The authors of the JANAF
Tables [40] have estimated, on the basis of several assump-
tions, the standard enthalpy of formation,Δf H°(0 K), of S2Cl
to be 79.5±8.4 kJ mol-1. In reasonable agreement with this
value is the result obtained by combining the computed CCSD
(T) data with the tabulatedΔf H°(0 K) for S2 [35], i.e., Δf H°
(0)065.6 kJ mol-1. As for the excited electronic states of S2Cl,
it has been revealed by theMCSCF/aug-cc-pVQZmethod that
they preferentially decompose into the products listed in Ta-
ble 1, all of them being the ground states of the corresponding
species.

The chlorodisulfane cation, S2Cl
+

Table 3 summarizes the computational results, which de-
scribe the only four stable valence states of S2Cl

+ found by
the MRCI procedure. All the excited electronic states have
been predicted to lie within two eV from the ground state
(see Table 3). Eberhard et al. have obtained the value of the
ionization potential of S2Cl

+, IP009.04±0.03 eV, from the
photoionization-efficiency spectra, and reported its G2 [41]
counterpart to be 8.93 eV [10]. The CCSD(T)/CBS estimate
of 9.069 eVagrees with experiment within its error bars. It is
expected that the CCSD(T) values of the enthalpies of
possible decomposition reactions are also reliable:

S2Cl
þ ! S2

þ þ Cl ΔH� ¼ 211:1 kJmol�1
� � ð2Þ

S2Cl
þ ! SClþ þ S ΔH� ¼ 381:8 kJmol�1

� � ð3Þ

Table 2 The MRCI/aug-cc-pVQZ orbital characteristics of the elec-
tronic states of S2Cl. The transitions are presented relative to the
configuration of the ground state specified in the text

Electronic
state

Configuration Coefficients of the natural
orbitals

1 2A′ 0.9063 (19a′ → 6a″) 1.0026 (19a′), 1.9983 (6a″)

2 2A′ 0.8101 (6a″ → 20a′) 1.9369 (4a″), 1.8395 (5a″),
0.1895 (6a″), 1.0191 (20a′)+ 0.1893 (4a″ → 20a′)

– 0.1848 (5a″ → 6a″ 20a′)

2 2A″ 0.7330 (5a″ → 6a″) 1.9245 (17a′), 1.7420 (19a′),
0.2901 (20a′), 1.9406 (4a″),
1.8111 (5a″), 1.1682 (6a″)

+ 0.2805 (17a′ → 20a′)

– 0.2222 (4a″ → 6a″)

+ 0.1921 (17a′ 5a″ →
20a′ 6a″)

– 0.1555 (19a′ 4a″ →
20a′ 6a″)

Table 3 The characteristics of the electronic states of S2Cl
+

Electronic state T0 [eV] r(SS) [pm] r(SCl) [pm] θ [°] ω1 [cm
–1] ω2 [cm

–1] ω3 [cm
–1] Dissociation products

X 1A′ 0 186.36a 199.00a 113.7a 248.2a 531.3a 704.1a Cl (2Pu)+S2
+ (2Πg)

186.00b 198.54b 113.2b 246.2b 534.0b 726.6b

1 3A″ 1.0655c 199.13a 199.66a 100.6a 150.9a 530.5a 554.6a S (3Pg)+SCl
+ (3Σ–)

1.0668d 198.50b 199.46b 99.2b 150.0b 528.7b 575.5b

1 1A″ 1.4927a 200.22a 198.93a 99.8a 153.3a 495.5a 554.9a S (3Pg)+SCl
+ (3Σ–)

1 3A′ 1.9084a 208.04a 197.07a 106.9a 218.1a 616.4a 694.4a S (3Pg)+SCl
+ (3Σ–)

a The MRCI/aug-cc-pVQZ value
b The RHF-CCSD(T)/aug-cc-pVQZ value
c The MRCI/CBS // MRCI/aug-cc-pVQZ value combined with the MRCI/aug-cc-pVQZ correction for the ZPE and with the MRCI/aug-cc-pV5Z
Douglas–Kroll estimate of scalar relativistic effects; see the text for details.
d The RHF-CCSD(T)/CBS // RHF-CCSD(T)/aug-cc-pVQZ value
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S2Cl
þ ! SClþ Sþ ΔH� ¼ 448:6 kJmol�1

� � ð4Þ

S2Cl
þ ! S2 þ Clþ ΔH� ¼ 556:2 kJmol�1

� �
: ð5Þ

Clearly, the dissociation of the ground electronic state of
S2Cl

+ would preferentially proceed according to the reaction
(2). In contrast, the excited states have been found to dissoci-
ate into the ground electronic states of SCl+ and of the sulfur
atom. In analogy with the first excited state of S2Cl, the MRCI
and CCSD(T) treatments of the 1 3A″ term of S2Cl

+ have
yielded almost the same geometries and the ω1 and ω2 vibra-
tional frequencies, and comparable values of ω3 and T0 (see
Table 3). This is not unexpected because of the single-
reference character of these species, which follows from a
comparison of Tables 2 and 4. Thus, in the case of S2Cl

+,
the ground state configuration

core½ � 13� 18ð Þa04a0019a0 5a00ð Þ2 6a00ð Þ0 20a0ð Þ0 21a0ð Þ0

([core] stands for (1–7)a′ 1a″ 8a′ 2a″ (9–10)a′ 3a″ (11–12)a′)
has the MRCI/aug-cc-pVQZ reference coefficient of 0.8828
and the occupational numbers 1.9259, 1.8734 and 0.1337
accordingly for the (19a′)2, (5a″)2 and (6a″)0 molecular orbi-
tals, and the electronic transitions are presented with respect to
it in Table 4. An inspection of this table reveals that all the
excited states of S2Cl

+ are dominated by monoexcitations.

The chlorodisulfane anion, S2Cl
–

The MRCI and CCSD(T) computational protocols have been
also applied to the lowest-lying electronic states of S2Cl

–. In
addition to the data gathered in Table 5, the CCSD(T)/CBS
estimate of the electron affinity of S2Cl, EA00−2.352 eV, has
been obtained. The enthalpies of the S2Cl

– decomposition
reactions, which have been calculated with respect to the
ground electronic states of the products, are as follows:

S2Cl
� ! S2 þ Cl� ΔH� ¼ 60:1 kJmol�1

� � ð6Þ

S2Cl
� ! SClþ S� ΔH� ¼ 107:3 kJmol�1

� � ð7Þ

S2Cl
� ! S2

� þ Cl ΔH� ¼ 245:1 kJmol�1
� � ð8Þ

S2Cl
� ! SCl� þ S ΔH� ¼ 307:1 kJmol�1

� �
: ð9Þ

However, the correct dissociation limit needs to be consid-
ered for the reaction (6), i.e., Cl– (1Sg) + S2 (a

1Δg). Conse-
quently, the ΔH° value should be increased by the excitation
energy of the a 1Δg state of S2 with respect to the

3Σg
– ground

state (T004394.25 cm-1 [42]), leading to the dissociation
energy of 112.7 kJ mol-1. Interestingly, this value then sur-
passes theΔH° of the reaction (7), indicating the possibility of

Table 4 The MRCI/aug-cc-pVQZ orbital characteristics of the elec-
tronic states of S2Cl+. The transitions are presented relative to the
configuration of the ground state specified in the text

Electronic
state

Configuration Coefficients of the natural orbitals

3A″ 0.9005 (19a′ → 6a″) 0.9977 (19a′), 1.0180 (6a″)
1A″ 0.8977 (19a′ → 6a″) 0.9997 (19a′), 1.0167 (6a″)
3A′ 0.8993 (5a″ → 6a″) 1.0160 (5a″), 0.9921 (6a″)

Table 5 The characteristics of the electronic states of S2Cl
–

Electronic state T0 [eV] r(SS) [pm] r(SCl) [pm] θ [°] ω1 [cm
–1] ω2 [cm

–1] ω3 [cm
–1] Dissociation products

X 1A′ 0 199.33a 226.51a 111.8a 151.1a 294.2a 563.9a Cl– (1Sg)+S2 (a
1Δg)

198.89b 223.42b 110.1b 160.7b 306.5b 579.6b

3A′ 1.6235c 207.74a 276.19a 67.9a 174.3a 217.3a 514.3a Cl (2Pu)+S2
– (2Πg)

1.6097d 207.40b 277.15b 68.0b 166.6b 207.4b 532.4b

1A″ 2.4769c 195.02a 286.77a 102.0a 97.5a 203.7a 588.5a Cl– (1Sg)+S2 (a
1Δg)

a The MRCI/aug-cc-pVQZ value
b The RHF-CCSD(T)/aug-cc-pVQZ value
c The MRCI/CBS // MRCI/aug-cc-pVQZ value combined with the MRCI/aug-cc-pVQZ correction for the ZPE and with the MRCI/aug-cc-pV5Z
Douglas–Kroll estimate of scalar relativistic effects; see the text for details.
d The RHF-CCSD(T)/CBS // RHF-CCSD(T)/aug-cc-pVQZ value

Table 6 The MRCI/aug-cc-pVQZ orbital characteristics of the elec-
tronic states of S2Cl

–. The transitions are presented relative to the
configuration of the ground state specified in the text

Electronic
state

Configuration Coefficients of the natural
orbitals

3A′ 0.9069 (19a′ → 20a′) 1.0046 (19a′), 1.0045 (20a′)
1A″ 0.9058 (6a″ → 20a′) 1.0327 (6a″), 1.0304 (20a′)
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two competing decomposition channels. The 1 1A″ excited
state has been predicted to reach in the dissociation limit the a
1Δg state of S2 and the chlorine anion, while the dissociation
products of the 1 3A′ excited state have been identified as the
ground states of S2

– and the chlorine atom (see Table 5). The
electronic configurations of the 1 1A″ and 1 3A′ terms are
specified in Table 6 relative to the configuration of the X 1A′
state of S2Cl

–:

core½ � 13� 17ð Þa04a0018a05a0019a06a00 20a0ð Þ0 21a0ð Þ0

where [core] denotes (1–8)a′ 1a″ 9a′ 2a″ (10–12)a′ 3a″, the
MRCI/aug-cc-pVQZ reference coefficient is 0.8989, and the
occupational numbers are 1.9227, 0.0886 and 1.9592 for the
(19a′)2, (20a′)0 and (6a″)2 molecular orbitals, respectively.

Conclusions

The MRCI and CCSD(T) methods have been combined with
large correlation-consistent basis sets to reliably describe the
structure and energetics of the low-lying electronic states of
S2Cl and its monovalent ions. As for S2Cl, the characteristics
of its ground state have been obtained in excellent agreement
with experiment, however, it has not been possible to assign
the measured vibrational frequencies of the Ã state [6] to any
of the electronic states. According to the MRCI calculations,
the 2 2A′ and 2 2A″ terms of S2Cl feature a strongly multi-
reference character, while all the excited states of S2Cl

+ and
S2Cl

– are dominated by the single replacements from the
reference determinants. Considering the level of accuracy of
the adopted approach to the thermochemical calculations,
which is less demanding than the strategies most recently
discussed in ref. [43], and taking into account the assumptions
made in estimating the dissociation energies in ref. [40], a good
agreement between the computed and tabulated enthalpy of
formation of S2Cl has been obtained. Significantly, the value of
the ionization potential of S2Cl has been found within the error
bars of the measurements [10], and its electron affinity,
EA00−2.352 eV, has been predicted for the first time. This
value is comparatively large, despite that the S2Cl

– system can
be considered as rather weakly bound. The dissociation path-
ways of all the electronic states have been established.
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