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When a high-frequency discharged 83%:Ar sample was condensed at 4 K, new absorptions at 1003.1 and
567.7 cm! were produced. Isotopic substitutioffGS,/0,, C**S,/0,, CS/80,, and mixtures) shows that

these new absorptions are due to6@ and S-S stretching vibrations, which involve two inequivalent S
atoms and one O atom. The photosensitive behavior and the agreement with frequencies and isotopic frequency
ratios from quantum chemical calculations substantiate assignment of these absorptions to tlais80

which was predicted to have a bent structure with elongatef 8nd S-O bond lengths relative to those of

S,0.

Introduction Experimental and Computational Methods

Sulfur oxides are potential important species in combustion,  The experimental setup for the high-frequency discharge and
atmospheric, and planetary chemistry. Disulfur monoxid®,S  matrix isolation FTIR spectroscopic investigation has been
one of the simplest molecules incorporating both sulfur and described in detail previousf#:2® Briefly, the gas stream
oxygen elements, has been identified as the sulfur- and oxygen-containing C&O,/Ar was subjected to high-frequency discharge
containing species that resulted from volcanic activities on the from a Tesla coil and was deposited onto a Csl window cooled
surface of Jupiter's moon b3 Numerous experimental and normally © 4 K by means of a closed-cycle helium refrigerator.
theoretical studies have been performed on the properties ofThe matrix gas deposition rate was typically ef£ mmol per
S,04713 Earlier mass and microwave spectroscopic studies hour. In general, matrix samples were deposited fe2 h. The
showed that $0 has a'A’ ground state with unsymmetrical CS/OJ/Ar mixture was prepared in a stainless steel vacuum
and bent equilibrium geometry (designated S$®Jhe struc-  line using a standard manometric technique, ®8s cooled to
tural parameters and vibrational fundamentals were experimen-77 K using liquid N and evacuated to remove volatile
tally determined on subsequent microwave and infrared impurities. Isotopic labeledO, (Cambridge Isotope Labora-
measurements.® Theoretical calculations indicated that the tories, 99%)1*CS,, and G*S; (Isotec, 99%) were used without
unsymmetrical SSO molecule is the most stable structure onfurther purification. Infrared spectra were recorded on a Bruker
the potential energy surface o6& Two other SO isomers Equinox 55 spectrometer at 0.5 chresolution using a DTGS
having C,, symmetry were predicted to be stable, but they lie detector. Matrix samples were annealed at different tempera-
higher in energy than SSB.Recently, the cyclic £ isomer tures, and selected samples were subjected to broadband
with Cp, symmetry was produced by 308 nm excimer laser irradiation using a high-pressure mercury arc lamp.
irradiation of matrix isolated SSO in solid argon. Its infrared Quantum chemical theoretical calculations were performed
and ultraviolet absorption spectra were repofted. using the Gaussian 98 progré&iThe Becke three-parameter

Although the SO neutral molecule has been well character- hybrid functional with the Lee Yang—Parr correlation correc-
ized, the SO~ anion has gained much less attention. However, tions (B3LYP) was use&?® Additional comparison ab initio
the SSO anion has been produced by high-pressure dc glow calculations were also done at the CCSD(T) leVellhe
discharge from the @OCS or Q/SO, mixtures, and its 6-311+G* basis set was used for O and S ata#® Geometries
photoelectron spectrum was reporté€d@he electron affinity of were fully optimized and vibrational frequencies were calculated
SSO was measured to be 1.8%70.008 eV. From a Franek with analytical second derivatives, and zero-point vibrational
Condon analysis of the photoelectron spectra, th& $ond energies (ZPVE) were derived.
length of SSO was determined to be 2.0490.020 A. Previous

investigations have shown that the isovalent (6%, and Results and Discussion
S;~ anions all can be trapped in solid matrices for spectroscopic ) ) )
study7-21 which suggests that the;G~ anion might also be Low power microwave or high-frequency discharges have

produced and trapped in solid matrices. In this paper, we reportoftén been used in conjunction with the matrix isolation
a vibrational spectra and quantum chemical calculations of the technique to produce and trap unstable species for spectroscopic

SSO anion produced by condensation of a high-frequency Studies. Numerous species such as free radicals and charged
discharged C80, mixture in excess argon. ions that are difficult to study in the gas phase have been

produced and trapped in solid matri@8sThe SSO anion
* Corresponding author. E-mail: mfzhou@fudan.edu.cn. re.ported h.ere \.Nas produced by condensation of theQs@v
t Fudan University. mixture via hlgh_-frequency discharge. ‘_I'he products from
* National Institute of Advanced Industrial Science and Technology.  condensation of discharged &&r or O./Ar mixtures have been
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Figure 1. Infrared spectra in the 104®80 and 586-560 cnT* regions Figure 2. Infrared spectra in the 103®50 cnT! region from
from deposition of a high-frequency dischargedC&/Ar (0.2:0.1: deposition of a high-frequency discharged&%/Ar mixture at 4 K.

100) mixture at 4 K. (a) Aftel h of sample deposition, (b) after 25 K (3) 0.206 CS+ 0.1% G, (b) 0.2% CS + 0.1%180,, (c) 0.2% CS +
annealing, (c) after 15 min @f > 400 nm irradiation, (d) after 15min  ,05%10, + 0.05%180,, (d) 0.2% G*S, + 0.1% G, and (€) 0.1%
of 2 > 300 nm irradiation, (e) after 15 min @f> 250 nm irradiation, C22S, + 0.1% S, + 0.1% O.
and (f) after 30 K annealing.

0.09
TABLE 1: Infrared Absorptions (cm ~1) of Various SSO" | T |

Isotopomers in Solid Argon w\/\_‘/\._./\_/v‘/\/\’——\/\w—&

S—O stretching S S stretching Mg¥g ey

325325160 1003.0 567.7 @
3US2G160) - 1002.9 560.3 0.06
325345160 993.0 559.0
AUSHGI60- 993.0 551.4
25325180 966.4 566.8

(c)
ss”®o

Absorbance

investigated previousl§:-32 Condensation of the G&\r prod- - (b)
ucts d 4 K after discharge resulted in strong CS absorptions at S50
1275.0 and 1270.0 cm and weak absorptions due to £S
(1200.5 cml), (CS), (1281.2 cmY), C,S; (1180.5 cntl), CS,™ @
(1160.5 cm?), and GS, (2078.2 and 1024.3 cm).3233 0.00 : . ,
Similarly, Os (1039.4 cml), Os~ (803.9 cntY),}” O~ (953.6 580 560 540
cm1),%4 and QT (1118.4 cn?)1835 were produced after Wavenumber (cm™)
discharge of @Ar and condensation. All of the charged species Figure 3. Infrared spectra in the 58640 cnT region from deposition
were eliminated on broadband irradiation. of a high-frequency discharged €S,/Ar mixture at 4 K. (a) 0.2%
When a C§O,/Ar mixture was subjected to discharge and ?Sz + 0-1‘%; (11 (b) O-Z%OCS:F 0.1% 1?)02' (c) 0.2% C30+ 0.05%
condensed, the CS,38, and C$* absorptions were  still Os(zg/jcg;gff (;'01%'/0(‘3 0.2% C'S; + 0.1% O, and (€) 0.1% &S, +
presented, but the absorptions due ta C®5~, O3, O,~, and ' ' ’
O4" were not observed. Strong absorptions due to CO (2138.3950 and 586-540 cnt regions using different isotopic samples
cm™), SG; (1350.8, 1147.0, and 517.2 cA), OCS (2049.5  are shown in Figures 2 and 3, respectively.

and 858.7 cm?), and SSO (1157.1 and 672.6 TH) together The 1003.0 and 567.7 cthbands can be grouped together
with two new absorptions at 1003.0 and 567.7 ¢émwere by their consistent behavior upon annealing and broadband
produced. The spectra in the 165860 and 606-560 cnt! irradiation, which suggests different vibrational modes of the

regions with 0.2% CS+ 0.1% G in Ar, which are of  same species. Both bands showed no shifts wh&i€&/0;
particularly interest here, are shown in Figure 1. The new 1003.0 sample was used, which suggests that no carbon atom is
and 567.7 cm! absorptions that were observed after sample involved in the product absorptions. The 1003.0-érband
deposition were reduced 20% upon sample annealing to 25 Kshifted to 966.4 cm! with CS,/180,, and to 993.0 cmt with
(trace b). Filtered irradiationi(> 400 nm) using the high-  C345)0,, giving thel6O/*0 isotopic frequency ratio of 1.0379
pressure mercury lamp has little effect on these absorptionsand32SA4S ratio of 1.0101. These ratios are very close to the
(trace c), but continued irradiation with> 300 nm reduced  harmonic isotopic frequency ratios of the diatomic SO molecule
the absorptions about 80% (trace d). Additional broadband (1.0392 and 1.0100), indicating that the 1003.0-&tband is
irradiation without filter ¢ > 250 nm) virtually destroyed the  due to a SO stretching vibration. In the mixed G40, +
absorptions (t(ace e). Both absorptions were not reproduced ont8o, experiment (Figure 2, trace c), only the pure isotopic
further annealing to 30 K (trace f). counterparts were observed, indicating that only one O atom is
Similar experiments were performed with tH€$,:0,, CS: involved in this vibrational mode. In the mixe®%S, + C34S,/
180,, C34S,:0,, CS:180, + 180, and G5, + C34S,:0, samples. O, experiment (Figure 2, trace e), a doublet also was observed;
The isotopic shifts and splittings of the product absorptions will however, the band center of the two absorptions is 0.1'cm
be discussed below. Table 1 lists the vibrational frequencies of lower and 0.05 cm! higher, respectively, than that of the pure
various SSO isotopomers. The infrared spectra in the 1830  isotopic counterparts, which suggests that one S atom is involved
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TABLE 3: Comparison of the Observed and Calculated
Isotopic Frequency Ratios of the SSO and SSOSpecies

/ q a’;
/(11‘]7770) 160150 25pIg
mode calcd obsd calcd obsd

SO ('A") SSO SO str. 1.0382 1.0372 1.0103 1.0106
SS str. 1.0023 1.0025 1.0297 1.0291
SSO SO str. 1.0389 1.0379 1.0100 1.0101

)
/\ ’% SSst. 10017 10016  1.0297  1.0296
115.1
(114.7) the bond angle is very close to the experimental value of
SSO" (A") 118.7.579 Calculations at the CCSD(T) level gave slightly

Figure 4. Optimized structures (bond lengths in angstroms, bond angles longer bondlleng.ths. Due malnly to the neglect of a'nharmonlcny,
in degrees) of the SSO neutral and SSanion at the B3LYP and ~ computed vibrational frequencies are generally higher than the

CCSD(T) (values in parentheses) levels. experimental values. However, the vibrational frequencies of
o ) SSO were underestimated at both levels of theory. Th® S
TABLE 2: Calculated Vibrational Frequencies (cm~?) and and S-S stretching frequencies of SSO were computed at
Intensities (in Parentheses, km/mol) for SSO and SSO 1140.2 and 650.9 cm (B3LYP), which are 16.9 and 22.2 cth
S—O stretching S S stretching  bending lower than the frequencies observed in solid argon (1157.1 and

B3LYP 325325160 1140.2(176) 650.9(48)  372.3(12) 672.7 cm?). As listed in Table 3, the calculated isotopic
325325160~ 955.0(212) 519.7(75) 312.2(5) frequency ratios are in excellent agreement with the experi-
2‘2‘522128: 955.0(212) 513.2(72)  309.4(4)  mental values. Present DFT/B3LYP calculations predicted that
342345160- gig'ggggg géi?ggg gég'gg the unsymmetric SSOanion is the most stable structure on
22580~ 919.2(196) 518.8(73)  302.8(4) the doublet potential energy surface @05. Two other isomers
CCSD(T) SSO 1107.2 628.9 369.6 having bentC,, symmetry were predicted to lie much higher
SSO 983.1 537.2 3185 in energy than the SSOisomer (with BSLYP, &B; stateC,,
structure with SO, 1.701 A andJSOS, 124.6is 34.1 kcal/
in this vibrational mode but is very weakly coupled by another mol above SSO; another?B, stateC,, structure with S-O,
S atom. The 567.7 cm absorption showed a very small shift 1.751 A andJSOS, 97.4 is 45.9 kcal/mol above SSQ. The
(0.9 cnTh) with CS/180,, but shifted to 551.4 crit with C34S,/ bent SSO anion was predicted to haveA” ground state.
0,. The®2Sf4S isotopic frequency ratio of 1.0296 indicates that The bond lengths calculated at the B3LYP level-& 2.047
the 567.7 crm! band is mainly due to a-SS stretching vibration. A and S-0, 1.546 A) are 0.125 and 0.064 A longer than those
The very small oxygen isotopic shift suggests that thisSS of neutral SSO calculated at the same level of theory. The
stretching vibration is also slightly coupled by another O atom. calculated bond angle (115)ds only slightly smaller than that
In the mixed G2S, + C34S,/O, experiment (Figure 3, trace d), of SSO. The calculated-SS bond length is slightly longer than
a quartet at 567.7, 560.3, 559.0, and 551.4 tmwith ap- that estimated from a FranelCondon analysis of the photo-
proximately 1:1:1:1 relative intensities was observed. This electron spectra (2.01& 0.020 A)16 The S-O and S-S
guartet isotopic structure confirms that two slightly inequivalent stretching vibrational frequencies of SS@ere calculated at
S atoms are involved in this vibrational mode. 955.0 and 519.7 cmt (B3LYP), respectively, which are both
On the basis of above-mentioned isotopic substitution, we 48.0 cnT! lower than the observed values. Calculations at the
can conclude that the 1003.0 and 567.7 ¢mbsorptions are ~ CCSD(T) level gave slightly higher vibrational frequencies than
due to the SO and S-S stretching vibrations of a,® species those of B3LYP, but still lower than the experimental values.
with two inequivalent S atoms. This species is photosensitive; Obviously the SO and S-S stretching frequencies of SSO
both the 1003.0 and the 567.7 chabsorptions were destroyed anion were also underestimated, similar to those of the neutral
on full-arc irradiation and never came back on further sample SSO moleculé® Although the calculated vibrational frequencies
annealing. The band positions are about 154.1 and 105:6 cm were systematically underestimated, the calculated IR intensities
lower than those of the neutral SSO molecule, which was and isotopic frequency ratios are in excellent agreement with
observed at 1157.1 and 672.7 tmin solid argon. These the observed values, which add strong support for the anion
observations strongly suggest the assignment of the 1003.0 andissignment. Taking the B3LYP calculation results, for example,
567.7 cnT! bands to the SSOanion in solid argon. The SSO the calculated intensity ratio of these two observed modes is
anion has been produced by high-pressure dc glow discharge212:75, while the experimental band intensities gave a ratio of
from the Q/OCS or Q/SO, mixtures in the gas phase. The 0.130:0.042. As listed in Table 3, the calculated isotopic
S-S stretching frequency has been determined to be 620 frequency ratios for these two modes (upper mode/!€0,
150 cnt? from the photoelectron spectroscopic stuély. 1.0389,325p4S, 1.0100; low model®O/80, 1.0017,32SP4S,
Quantum chemical computations were performed to support 1.0297) are in excellent agreement with the experimental values
the experimental assignment and to provide insight into the (upper model®0/*€0, 1.0379325,4S, 1.0101; low modéeito/
geometry and electronic structure in the SSfion. Compari- 180, 1.0016,32SP4S, 1.0296). The bending vibration of SSO
son calculations were also done on the neutral SSO moleculewas predicted at 312.2 criy which is out of the range of our
as well. The optimized geometric parameters are shown in spectrometer. This mode was predicted to have much lower IR
Figure 4, and the calculated vibrational frequencies and intensi-intensity (5 km/mol) than the other two modes.
ties are listed in Table 2. As can be seen, excellent agreement The observed SO and S-S stretching vibrational frequen-
was found between the B3LYP and CCSD(T) calculations. The cies of SSO in solid argon are 154.1 and 105.0 chiower
geometric parameters calculated for ##¢ ground-state SSO  than those of neutral SSO molecule. SSO has been found to be
molecule with B3LYP are: SS, 1.922 A; S-0, 1.482 A; and a closed-shell molecule with an electronic configuration of (core)
0SSO, 117.7. The bond lengths are slightly longer than the (15d)2 (164)2 (5d')°. As shown in Figure 5, the 3. UMO of
experimental values: -SS, 1.885 A: and SO, 1.459 A, while SSO is an antibonding orbital, which mainly consists of the
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LUMO of SSO that is SO and S-S antibonding in character,

S both the S-S and the SO bond lengths are elongated, which
(s} results in a reduction of the-80 and S-S stretching vibrational
o frequencies relative to those of SSO.
Figure 5. Depiction of the lowest unoccupied molecular orbital(ba Acknowledgment. This work was supported by the NSFC
of SSO. (Grant 20125311), the NKBRSF of China, and the NEDO of

. . . Japan.
S 3p and O 2p atomic orbitals perpendicular to the molecular P

plane. Addition of an electron to the '5arbital results in a
2A'" ground-state SSOanion. As the 54 MO is both S-S

and S-O antibonding in character, an electron adding in this (1) Na, C. Y.; Esposito, L. Wicarus 1997 125 364. _
bital el both th d th bond | h d (2) Spencer, J. R.; McEwen, A. S.; McGrath, M. A.; Sartoretti, P.;
orbital elongates both the- and the SO bond lengths an Nash, D. B.; Noll, K. S.; Gilmore, Dlcarus 1997, 127, 221.

results in a reduction of the-8D and S-S stretching vibrational (3) Zolotov, M. Y.; Fegley, B., Jicarus 1998 133 293. Moses, J. |.;
frequencies. Zolotov, M. Y. Icarus 2002 156, 76.

The SSO anion must be formed by electron capture of the ggg mgzﬁﬂ: B' j Wﬁﬁi E' ﬁ' m' gggg;;ﬁ‘ggg 3? 8;18’5220'
neutral SSO molecule during condensation. Strong SSO absorp- () Cook, R. L.J. Mol. Spectroscl973 46, 276. Tiemann, E.; Hoeft,
tions were observed after sample deposition in the presentJ.; Lovas, F. J.; Johnson, D. BR. Chem. Phys1974 60, 5000.

experiments. The electron affinity of SSO was determined to gg Egjkli(?r'\su-;AMée'rs'IL;. JJS- P\V(‘YSBrC()r\;fn”ﬂgf’ang#l%hem e
be 1.877+ 0.008 eV from previous photoelectron spectroscopic 197395 35’86. Hopkins, A. g". Daly, F. P.; Brown, C. W. Phys. Chem

study?!® Present calculations predicted the electron affinity of 1975 79, 1849.
SSO to be 2.37 eV (B3LYP) or 1.65 eV (CCSD(T)). The (9) Lindenmayer, J.; Jones, H. Mol. Spectrosc1985 112 71.

B3LYP value is 0.5 eV higher than the experimental value, 'éiende”mayer' J.; Rudolph, H. D.; Jones, HMol. Spectroscl98g 119

Whergas the CCSD(T) Va|Ue. is 0.23 ev lower than the = (10) Lakshminarayana, G. Mol. Spectroscl975 55, 141. Tsukiyama,
experimental value. The SS@nion absorptions decreased on K.; Kobayashi, D.; Obi, K.; Tanaka, Chem. Phys1984 84, 337. Clouthier,

A > 300 nm irradiation, during which the SSO absorptions D- J.; Rutherford, M. LChem. Phys1988§ 127, 189.
slightly increased. This observation provides further support for Ph(yﬁligéga{‘gé%;.D”p‘e' P.i Grzybowsld, B.; Vaccaro, P.JiChem.

the experimental assignment of the SSidion. It is interesting (12) Muller, T.; Vaccaro, P. H.; Perez-Bernal, F.; lachello) FChem.
to note that the CS, Os~, and Q™ anion absorptions were Phys 1999 111, 5038. lachello, F.; Perez-Bernal, F.; Muller, T.; Vaccaro,
observed in the pure G&\r and OJ/Ar discharge experiments, " [-J- Chem. Phys2000 112 6507.
. . . ! (13) Jones, R. GChem. Phys. Letl986 125 221. Fueno, T.; Buenker,
but were not presented in the mixed L3/Ar discharge R. J.Theor. Chim. Acta1988 73, 123.
experiments. Although strong $@nd OCS absorptions were (14) Lo, W. J.; Wu, Y. J.; Lee, Y. Rl. Chem. Phys2002 117, 6655.

i i i ; (15) Lo, W.J.; Wu, Y. J.; Lee, Y. Rl. Phys. Chem. 2003 107, 6944.
produced ('jr.‘ thesm'xed dQE)O CZ/SAr d'.SChaLge efpe”ments’ th? (16) Nimlos, M. R; Ellison, G. BJ. Phys. Cheml986 90, 2574
corresponding S& an anion absorptions were no (17) Andrews, L.; Ault, B. S.; Grzybowski, J. M.; Allen, R. @. Chem.
observed?®2037The absence of  and Q™ anion absorptions Phys 1975 62, 2461. Wight, C. A.; Ault, B. S.; Andrews, LJ. Chem.
can be rationalized by the low,@oncentration in the mixed Phys 1976 65, 1244. .
experiments, because a large number pfécted with C$to Luét? ghﬁmgi%%g\sfbfwag{xj Qf':bf"ﬁhénéhzrﬁqyﬁ@il%%’;}fég'
form CO, OCS, S@ and SSO during discharge. The only 9153 T T 7
observation of the SSOanion absorptions in the mixed (19) Bencivenni, L.; Ramondo, F.; Teghil, R.; Polino, Morg. Chim.
experiments suggests that the SSO neutral has a larger electroficta 1986 121, 207. _ _
affinity than those of the GS OCS, and S@neutrals. The ph(yzso)zo%?{”flya’%‘éf(e""gg'C' B.; Thompson, W. E.; Jacox, MJEChem.
electron affinity of SQ has been determined to be 1.161.008 (21) Brabson, G. D.; Mielke, Z.; Andrews, 1. Phys. Cheml991, 95,
eV 16 [ower than that of 0. There are no experimental data 79. . . . L
on the electron affinites of OCS and €SDFT/B3LYP ph(yizig(ége%"g'f” Wang, X. F.; Zhang, L. N.; Yu, M.; Qin, Q. Zhem.
calculations predicted the electron affinities of OCS,CG#Hid (23) Kong, Q. Y.; Zeng, A. H.; Chen, M. H.; Zhou, M. F.; Xu, Q.
SO, to be 0.23, 0.59, and 1.67 eV, respectively, significantly Chem. Phys2003 118 7267. Kong, Q. Y.; Zeng, A. H.; Chen, M. H.; Xu,

lower than that of SSO calculated at the same level of theory. Q- Zhou, M. F.J. Phys. Chem. R004 108 1531. .
R (24) Frisch, M. J.; Trucks, G. W.; Schlegel, H. B.; Scuseria, G. E.; Robb,
Hence, the SSO molecule serves as an electron trap; it will \, A.; Cheeseman. J. R.; Zakrzewski, V. G.. Montgomery, J. A., Jr.;

dominate electron capture reactions and minimize the formation Stratmann, R. E.; Burant, J. C.; Dapprich, S.; Millam, J. M.; Daniels, A.
of other anions such as @S OCS, and SQ~ during the D.; Kudin, K. N.; Strain, M. C.; Farkas, O.; Tomasi, J.; Barone, V.; Cossi,

: :M.; Cammi, R.; Mennucci, B.; Pomelli, C.; Adamo, C.; Clifford, S.;
condensation process. The same effect has been observed Igchterski,\].; Petersson, G. A.; Ayala, P. Y.; Cui, Q.; Morokuma, K.; Malick,

previous pulsed laser ablation experiments when, @@k used D. K.; Rabuck, A. D.; Raghavachari, K.; Foresman, J. B.; Cioslowski, J.;
as an electron traf$:3° Ortiz, J. V.; Baboul, A. G.; Stefanov, B. B.; Liu, G.; Liashenko, A.; Piskorz,
P.; Komaromi, I.; Gomperts, R.; Martin, R. L.; Fox, D. J.; Keith, T.; Al-
Conclusion Laham, M. A.; Peng, C. Y.; Nanayakkara, A.; Gonzalez, C.; Challacombe,
M.; Gill, P. M. W.; Johnson, B.; Chen, W.; Wong, M. W.; Andres, J. L.;

; ; . FR Gonzalez, C.; Head-Gordon, M.; Replogle, E. S.; Pople, JGAussian
The SSO anion has been studied by matrix isolation infrared 98, revision A.7: Gaussian, Inc.: Pittsburgh, PA, 1998,

absorption spectroscopy and quantum chemical calculations. The " (25) Becke, A. D.J. Chem. Phys1993 98, 5648.
SSO anion was produced by condensation of a high-frequency  (26) Lee, C; Yang, E.; Parr, R. ®hys. Re. B 1988 37, 785.
discharged C$0, mixture in excess argon. On the basis of 87(25265013'&3-A-?G0fd0”v M. H.; Raghavachari JXChem. Phys1987,
isotopic substitution experiments, photosensitive absorptions at (28) McLean, A. D.; Chandler, G. S. Chem. Phys198Q 72, 5639.
1003.0 and 567.7 cnt are assigned to the-8D and S-S (29) Krishnan, R.; Binkley, J. S.; Seeger, R.; Pople, 1.AChem. Phys
stretching vibrations of the SSCanion, which was predicted 195(50 )72,565(]{- | o "

" ; ; 30) See for example: Jacox, M. Rev. Chem. Intermedl1978 2, 1.
to have a2 ground state with bent structure. The anion was Langford, V. . McKinley A. J.. Quickenden. T. J. Am. Chem. Soc.
formed via electron capture by the neutral SSO molecule during >00q 122 12859. Zhou, M. F.: Zeng, A. H.; Wang, Y. Wang, Z. X.;

the condensation process. As the captured electron occupies th&chleyer, P. v. RJ. Am. Chem. So@003 125, 11512.
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