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Total ion yield (T1Y) and partial ion yield (P1Y) spectra of fluorocarbonylsulfenyl chloride, FC(O)SCI, are
reported by using tunable synchrotron radiation. These are the first data obtained for this ty@©j%—
)-containing compound. Multicoincidence techniques, which include photoelegdtuotoion coincidence
(PEPICO) and photoelectretphotoion-photoion-coincidence (PEPIPICO) time-of-flight mass spectrometry,

are applied to the study of the fragmentation dynamics around the S 2p, ClI 2p, C 1s, O 1s, and F 1s ionization
edges. Fragmentation patterns deduced from PEPICO spectra at the various excitation energies are essentially
identical. The penta-atomic FC(O)SCI molecule with five different atoms is especially suitable for the analysis
of decay mechanisms. Dissociation dynamic processes obtained from PEPIPICO spectra demonstrate the
importance of both two- and three-body decay mechanisms, namely, deferred charge separation (DCS) and
secondary decay (SD). Furthermore, to explain the behavior of two pairs of iol@(lend S/CO") appearing

in coincidence, a decay mechanism consisting of a molecular ion rearrangement followed by a secondary
decay (SD-IR) is proposed. To our knowledge, such a mechanism has not been reported.

Introduction Experimental Section

Simple thioester compounds of the type XC(O)SY, related
to important biological macromolecules, especially to coenzyme

1 . ! .
A," have been the subject of many theoretical and exlOe”mentalThereby, linearly polarized light monochromatized either by a

investigations. The planar geometry around th€(O)S— . - -
skeleton gives rise to syn and anti conformational structures. tpr0|dal grating monochromator (avallable at the TGM beam

Thus, a comprehensive series of these molecules was analyzelfn® in the 12-310 eV rangé€) or by a spherical grating
by our group in La Plaf® and others to establish their monochromator (available at the SGM beam line in the-200

conformational properties systematically. As a closely related 1000 eV rangé)intersected the effusive gaseous sample inside
antecedent of the present work, the study on the He(l) a high-vacuum chamber with a base pressure in thé Torr
photoelectron spectroscopy (PES) of FC(O)SCI has recently range. During the experiments, the pressure was maintained
been reported.A wide electronic delocalization in the whole ~ below 10 Torr. The gas needle was kept at the ground
planar FC(0)SCI molecule, which leads to a strong energetic potential. The emergent beam was recorded by a light-sensitive

Synchrotron radiation at the Labortatm Nacional de Luz
Sincrotron (LNLS), Campinas, “®aPaulo, Brazil, was used.

stabilization of the HOMO orbital (fs sulfur lone pairz diode. The ions produced by the interaction of the gaseous
nonbonded orbital), was deduced from these experimental andsample with the light beam were detected using a time-of-flight
theoretical investigations. (TOF) mass spectrometer of the Wiley-Mac Laren type for both

However, no studies concerning inner shell spectroscopy havePEPICO and PEPIPICO measurements. This instrument was
been reported for sulfenylcarbonyl compounds. With the begin- constructed at the Institute of Physics, Brasilia University,
ning of the multicoincidence techniques, such as photoeleetron  Brasilia, Brazill® The axis of the TOF spectrometer was
photoion coincidence (PEPICO) and photoelectrphotoion- perpendicular to the photon beam and parallel to the plane of
photoion coincidence (PEPIPICO)much more insight into  the storage ring. Electrons were accelerated to a multichannel
dissociation dynamics and mechanisms of ion dissociation piate (MCP) and recorded without energy analysis. The mass

following excitations was feasable. , ) spectra (70 eV, electron-impact mode) were obtained with an
In the present work, the first study dealing with XC(O)SY AMD 604 instrument

molecules in the VUV and in the soft X-ray photon energy .
regions, which includes both spectroscopic and dynamical 'he sample of fluorocarbonylsulfenyl chloride, FC(O)SCI,

analysis of FC(O)SCl around the S 2p, CI 2p, C 1s, O 1s, and WWas prepared by the reaction between CIC(O)SCI (Aldrich, 95%)
F 1s ionization edges, is reported by using multicoincidence and Sbk in the presence of SbEhs a catalyst: The liquid
techniques and tunable synchrotron radiation. product was isolated by fractional distillation and subsequently
purified several times by fractional condensation at reduced
*To whom correspondence should be addressed. E-mail: carlosdv@ pressure in order to eliminate volatile impurities. The purity of
quimica.unip.edu.ar. the compound was checked by IR (vapor), Raman (liquid), and

T Universidad Nacional de La Plata.
* Laboratorio de Servicios a la Industria y al Sistema Cfieat 19 and!3C NMR spectroscopy?
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S 2p Cl2p electrons in the low-energy region. {flE= 10.7 eV corresponds
\ \ to the HOMO 1's out-of-plane lone-pair sulfur orbital.)
Furthermore, the planar structure of the molecule allows an
effective interaction between the out-of-plamg-o molecular
orbital and the lone pair belonging to the fluorine atom. Their
combination leads to both'rco ands~rco molecular orbitals
with vertical ionization values of 14.9 and 18.1 eV, respectively.
Such an interaction was previously proposed for the assignment
of the experimentally observed PES of fluorocarbonyl-contain-
ing compoundd®

Below the threshold, the C 1s region shows a transition at
287.4 eV and a second intense signal at 293.4 eV. (See Figure
2.) These features may correspond to excitations to vacant
7 Yrcoanda” ~rco orbitals, respectively. The continuum region

5,0x10" - T . ; . starts approximately at 303.6 eV.

150 175 200 225 The O 1s region (Figure 3) is dominated by an intense
Photon Energy (eV) resonance at around 528.5 eV and by a second signal with lower
Figure 1. Total ion yield spectrum of FC(O)SCl in the S and Cl 2p intensity at 531.9 eV. Again, these signals could be related to
regions. the electronic excitation from the fundamental state to vacant
m*Trco and 7" "rco molecular orbitals, respectively. The
experimental energy difference for these orbitals in the PES

Total and Partial lon Yield Spectra. A “simple” small amounts to 3.2 eV. This is in agreement with the observed
covalent penta-atomic compound with five different atoms has difference of about 3.5 eV in the O 1s region. The ionization
been selected for this study. Inner shell spectra of thioestersenergy (IE) is estimated to be 535.7 eV.
have not been reported so far. Theoretical calculations concern- Finally, Figure 4 depicts the F 1s region, which exhibits two
ing the deeper electronic structure are also not available. Thissignals at 684.0 and 687.4 eV corresponding to similar transi-
work is part of a more general project dealing with the thioester tions as observed in the O 1s region and being dominated by
family including, for instance, CIC(O)SCI, G&(O)SH, and the 7*Trco and 7" ~rco excitations. The ionization edge is
CH30C(0)SClt3 located at 690.5 eV.

The total ion yield (TIY) spectrum of FC(O)SCI for the S The proposed assignments, especially those transitions that
and CI 2p edge regions is shown in Figure 1. Below the S 2p correspond to the carbonyl group, are consistent with those
threshold, at 176.1 eV, the spectrum is dominated by a group reported for esters and carboxylic acids’
of four signals centered at 164.0, 165.3, 166.6, and 167.6 eV. The partial ion yield spectra (PIY) for selected ions formed
The most intense features located at 165.3 and 166.6 eV shouldafter the excitation of the O 1s inner shell of FC(O)SCI are
correspond to transitions involving the spiarbit splitting of shown in Figure 5. It can be deduced from the Figure 5 that
the 2p term of sulfur into 2y and 2p,, levels. In the case of  whereas total ion production is enlarged in the first resonance
the SH molecule, this splitting was reported to be 1.201%8V. at 528.5 eV, only signals of ions related to the carbonyl group
The CI 2p region of FC(O)SCI exhibits a simple feature without (i.e., Mz = 12, 16 and 28) increase their intensities at 531.9
any fine structure, dominated by the ionization edge at 206 eV. eV. This behavior agrees with a transition associated with the

In the case of FC(O)SCI, the presence of various atoms 7" "rco empty orbital, as has been proposed from the TIY
nominally containing electron lone pairs leads to a PES spectrumspectrum. Another feature observed in the O 1s PIY spectrum
dominated by in-plane (pand out-of-plane (§ nonbonded of FC(O)SCl is the presence of a weak signal at 530 eV, with

1,0x10""

Relative Intensity

Results and Discussions

12

10 H

Relative Intensity (a. u.)

T T T T T T T
285 290 295 300 305 310 315 320 325 330 335 340
Photon Energy (eV)

Figure 2. Total ion yield spectrum of FC(O)SCI in the C 1s region.
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Figure 3. Total ion yield spectrum of FC(O)SCI in the O 1s region.
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Figure 4. Total ion yield spectrum of FC(O)SCI in the F 1s region.

a major contribution of CO (m/z= 32 amu) ions. This feature  description. Questions arising beyond these phenomena are
appears as a shoulder of the nonsymmetrical signal at 528.5whether the memory effect induced on the short timescale is
eV in the TIY spectra, and that transition may originate in the conserved at longer times and what the spacial extension of
sum of 1s O tor* and in Rydberg transitions. the fragmentation i8! Both the theoretical framework and
PEPICO Spectra. Core- and shallow-shell excitations are experimental data regarding these phenomena are still scarce.
highly localized on a specific atom of a molecule, and for this Therefore, we have recorded several PEPICO spectra that
reason, nonstatistical fragmentations (i.e., site-specific or state-include the most important shallow-core and core transitions
dependent fragmentations) can be anticipated. Evidence forof FC(O)SCI.
atom-selective soft X-ray chemistry was formerly reported for ~ PEPICO spectra are generated when an ion arrives at the
acetone using a quadruple mass spectrometer. A strong resodetector when the time window is open. It occurs when a
nance was observed in theé@nd O ion yield spectra for the photoelectron starts the process by reaching the electron detector
excitation of C 1s to ther* molecular orbital (MO) of the switching on the time window. Conventional mass spectra
C=0 group in aceton& Differences in the relative yields of  containing mainly contributions of single ionization are thus
fragment ions were observed in simple molecules by exciting provided. However, they may also include some contributions
K-shell electrong? Linked to the present work, the state-specific of multiple ionizations where only the lighter ion can been
formation of the triply charged3s and OCS" ions has been  detected.
reported in a study of the core-excited OCS moleétil€he The PEPICO spectra of FC(O)SCI are shown in Figure 6 for
theoretical connotation concerning these site-specific fragmenta-the S and Cl 2p edges and in Figure 7 for the C, O, and F 1s
tions is related to the timescale of such a process. In the caseexcitations. Spectra have been recorded at the corresponding
of a decay process of a core-excited species in the soft X-rayresonance transitions and at around 10 and 50 eV below and
range, the short lifetime of the vacancy, occurring on a above of each transition, respectively. In this way, the main
femtosecond time scale, is comparable either to the vibrational transition at this resonance energy can be determined.
time or to the direct dissociation time along a repulsive surface.  Naturally occurring isotopomer fragments, mainly due to the
This process might not obey the classical FranClondon presence of°Cl and®’Cl, have been clearly observed because
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Figure 5. Partial ion yield spectrum of FC(O)SCI in the O 1s region.
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Figure 6. PEPICO-TOF mass spectra of FC(O)SCI recorded at selected photon energies around S and Cl 2p edges.

of the suitable mass resolution of the experiments. As an sociated with singly charged ions COCS", FCO", SCQO",
example of a typical mass spectrum, we will describe the one and SCt, respectively. Doubly charged fragments, namely,
obtained at 166.5 eV (bottom of Figure 6), which corresponds SCCG*", FCG*", and CG™, were also found and identified by

to the S 2p transition region for FC(O)SCI. The most important their amu/q values as well as by characteristic narrow features.
peaks pertain tavz ratios of 12, 14, 16, 19, 28, 32, 35, 44, 47, The pair of fragments 43 and O™ possess similam/z ratios,

60, 67, and 114 amu/q. The parent ion can be observed at 114being that the peaks are coincident at the present TOF mass
amu/g and shows the characteristic chlorine isotopic distribution. resolution. To compare with the PEPICO spectra, we also
Intense peaks at 12, 16, 19, 32, and 35 amu/q are assigned toecorded the electron impact (ionization energy of 70 eV) mass
the singly charged main isotopes of C, O, F, S, and Cl atoms, spectra. Thus, in the FC(O)SCI mass spectrum, the main
respectively. Thus, FC(O)SCI exhibits important atomization fragment corresponds to am/z ratio of 60 amu/q. Other
even at a relatively low photon energy of 154 eV. Peaks at 28, fragments, such as FC(Q)SCI*, and the molecular ion FC-
44, 47, 60, and 67 amu/q correspond to plausible fragments(O)SCI", show important contributions of 13, 7, and 16% with
formed by logical single-molecular-bond rupture and are as- reference to the main peak, respectively. As expected, differ-
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Figure 7. PEPICO-TOF mass spectra of FC(O)SCI recorded at selected photon energies around C, O, and F 1s edges.

TABLE 1: Branching Ratios at Different Energies for Fragment lons Extracted from PEPICO Spectra for FC(O)SCI

2pS 2p Cl 1sC 1sO 1sF
m'z 154 164 166.5 190 206 284.2 287.4 310.4 360.4 519 529 532 533 582 674 684 690 740
(amu/q) ion (eV) (eV) (eV) (eV) (eV) (eV) (eV) (eV) (eV) (eV) (eV) (eV) (eV) (eV) (eV) (eV) (eV) (eV)
12 cr 94 110 118 129 121 113 109 109 113 126 119 140 131 13.0 139 138 135 140
16 Of/ s+ 10.7 115 83 20.1 176 133 131 134 132 180 16.0 205 19.1 198 20.3 19.2 193 20.0
19 Ft 149 168 9.1 98 86 86 8.0 7.7 84 102 93 90 96 100 9.8 106 111 114

235 FCG* 22 23 12 14 10 12 1.3 11 112 11 13 12 13 14 13 13 14 14
28 cof 90 98 90 119 119 838 8.9 8.7 86 75 82 90 82 77 77 79 81 178
30 SCG* 10 12 10 51 37 11 0.5 0.6 06 07 06 06 07 06 06 05 05 05
32 s 11.0 120 132 181 201 203 199 198 198 169 17.7 151 16.1 159 159 157 155 154
35 CcH 73 64 70 101 136 180 164 173 17.6 159 157 13.7 145 145 144 142 141 14.0
47 FCO 78 65 75 78 95 81 7.1 7.9 69 57 57 52 54 51 48 46 45 43
60 SCO 12 10 08 05 05 05 1.0 0.9 69 oO0v 09 08 08 08 07 08 08 06
67 SCIF 19 13 18 13 14 09 1.9 1.6 16 11 16 12 12 12 11 13 12 11

ences in the photon and electron impact processes can beonization event are recorded coincidently. The arrival at the
observed? The effect of the single ionization of a series of electron detector of an energy-unselected photoelectron gives
XC(O)SY molecules has been studied using conventional rise to a starting signal from which the times of arrival of two
electron impact mass spect#aA diminution of both the subsequent ions can be measured absolutely. Thus, PEPIPICO
enthalpy difference and the interconvertion barrier between the spectra mainly reflect pairs of singly charged fragment ions
syn and anti forms was found when the single ion is fordfed. originating from the fragmentation of the doubly charged parent
Table 1 collects the branching ratios extracted from each molecule.
PEPICO mass spectrum for the 2p and 1s transition regions. Two-dimensional PEPIPICO spectra for the correlation
When the spectra for each transition are compared, smallbetween one electron and two positive ions were recorded at
changes are observed, and no significant differences in theseveral photon energies corresponding to transitions involving
branching ratios become evident. Moreover, no drastic changeshboth L (S and Cl 2p) and K (C, O, and F 1s) levels of FC(O)-
are obvious when the branching ratios for different ionization SCI. These multicoincidence measurements enable the identi-
edges are compared. The fragmentation patterns at the S andication of the various ions produced in the same photoionization
Cl 2p edges are dominated by the 12, 16, 19, antdh@2atios. event. The correlation between ion signals is represented by
The main change related to the increasing photon energy from2D maps that plot the coincidence signal as a function of the
the S 2p to the Cl 2p excitation is that the 32 andiratios time of flight of both the first and second ions (T1 and T2,
are increased. The fragmentation patterns at the C, O, and F Krespectively).
edges seem to be basically identical. That is, the yields (obtained Furthermore, projections of PEPIPICO spectra on the T1 and
by the peak areas) of dominant 0", and Ci" ions were 12.5 T2 axes were obtained by integrating the signal intensity over
+ 1.5,9.5+ 1.5, and 16+ 2% in the C, O, and F K excitations, times T2 and T1, respectively, for some selected photon
respectively. The intensity of the/z= 16 signal is incremented  energies. These spectra are nearly identical regardless of the
by going from C to the O 1s region. It may be due to the specifically selected photon energy. In Figure 8, PEPIPICO T1
production of not only O but also $" ions. Assisted by the  and T2 projection spectra of FC(O)SCI, recorded at the O 1s
normal Auger decay process, the value of the double-ionization resonance transition, are depicted. The heaviest fragmentis SCI
cross section increases with higher energies. Other main productsvhereas the main fragments in the T1 and T2 domains are those
were CO", FCO", and SCt with yields of 7.5+ 1.5, 84+ 1.0, related tom/z values of 12, 16, and 19 amu/q for the T1
and 1.5+ 0.5%, respectively, over the whole range of the photon projections and 32, 35, and 47 amu/q for the T2 projections.
energy. The ionm/z = 28 (basically CQ) gives rise to a medium-
PEPIPICO Spectra. In the PEPIPICO spectra, the times of intensity signal in both projections. The ion CQan be
flight (T1 and T2) of two ions arising from a dissociative double- produced by different dissociation channels where it is both
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Figure 8. T1 and T2 projections of the PEPIPICO spectrum of FC(O)SCI recorded at 310.4 eV on the C 1s resonance.

the lighter and the weightier ion. Its important to note that in dissociation step, followed by the ejection of a neutral particle
the T2 projection the intensity of the signalratz = 16 amul/q from one of the charged fragments. The expected peak in the
appears to be medium. This fact could be related to the 2D PEPIPICO spectrum for the charged ions formed in the
contribution of the @ ion formed in some multiple-body  dissociation process is also a parallelogram whose orientation
dissociation channel and to some contribution of thed®ubly depends on the energy release and on the mass factor. Finally,
charged ion derived from dissociative triple ionizations. The in the CD mechanism, all bonds break up simultaneously, the
PEPIPICO spectra contain the contribution of dissociative triple momentum distribution is not unique, and the coincidence peak
ionization, where only the two lighter ions can been detected. in the 2D PEPIPICO spectra possesses an ovoidlike shape,
Apart from some small increment in the fragmentation process especially if the momenta of the fragments are not in the same
with increasing photon energy, the projection spectra are similar plane.
over the whole range of photon energy. The four-body decay has been discussed by Simon %t al.
Although the nature of the ion formed after excitation would Two additional mechanisms were proposed: secondary decay
be a matter of a deeper experimental and theoretical study, toafter a deferred charge separation (SDDCS) and secondary decay
a first approximation different possible core excited decays in competition (SDC). The related peak shapes are paral-
(especially normal Auger decays) leading to a doubly charged lelograms with slopes depending on the masses of the ejected
molecular ion, FC(O)SEf, can be supposed. Concerning the fragments.
dynamics of molecular fragmentation, El&hdliscussed the For the penta-atomic molecule FC(O)SCI with five different
possible fragmentation mechanisms for two- and three-body atoms, the interpretation of PEPIPICO spectra is rather complex.
decay. In the case of two-body dissociation, by neglecting the As expected from the PEPICO analyses, the molecule shows
thermal velocity contribution before the dissociation, momenta contributions of atomization processes, making the spectra even
of the positively charged fragments are anticorrelated becausemore complex. As a selected example, in Figure 9 the 2D
of the momentum conservation law. Under space-focusing PEPIPICO spectrum at 528.5 eV is presented.
conditions, in the first-order approximation, the coincidence peak  peaks corresponding to double coincidences involving the
in the 2D PEPIPICO spectra shows a “cigarlike” shape with |ightest masses, especially those relatednto = 12 and 16
slope of—1. The kinetic energy released in the dissociation is amu/q, show a high intensity, owing to the importance of the
reflected by the length of the segment. atomization processes in the dissociation mechanism of
In a three-body fragmentation of a doubly charged molecule, FC(O)SCI. However, there is evidence that their shapes cannot
the possible mechanisms are identified as deferred chargebe described by a parallelogram, indicating that more than one
separation (DCS), secondary decay (SD), and concerted dis-specific dissociation decay gives rise to the coincidence. This
sociation (CD). In the case of large timescales, the dissociationmeans that the shape originates from a superposition of
energies and the kinetic momentum conservation can be definedparallelograms with different slopes. Furthermore, for coinci-
and applied to each dissociation step. dences involving anmyz = 16 value, the discrimination between
Neglecting the kinetic energy release corresponding to the O" and $* ions is not feasible.
neutral ejection step, the slope of the coincidence peak in the To a first approximation, this analysis focuses on five selected
PEPIPICO spectrum can be used to understand the correspondpairs of ions for which only one dissociation mechanism with
ing sequential information of the procesges. a well-defined shape is observed. The selected islands for the
Thus, in a DCS mechanism, a neutral particle is ejected in pairs F/CI™ and CO/S* at 528.5 eV are shown in the
the first step of the fragmentation process. In the second step,PEPIPICO spectrum as contour plots in Figure 10.
it is followed by charge separation that is dominated by  Two-Body Fragmentations. The basic assumption for the
Coulombic repulsion. If the energy release in the second stepfollowing analysis is that the carbonyl bond will remain
is much larger than the energy release in the first step, then theunchanged in a two-body fragmentation; that is, the contribution
expected figure is a parallelogram with a slope—f. In an of the O' ion raising the signal observed afz =16 amul/q
SD mechanism, charge separation takes place in the firstcan arise only from a three-body (or higher-number body)
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Figure 9. General overview of the PEPIPICO spectrum of FC(O)SCI obtained at 528.5-eV photon energy.

processes. This chemically intuitive assumption is corroborated Obviously, it is not possible to fit the observed slope of
by both the PEPICO and the PEPIPICO spectra because nacoincidences (3) and (4) with the usual mechani$nkowever,
signal atmyz = 98 amu/q (FCSCI) has been detected. From it is known that rearrangements (processes in which at least
the different channels that may be expected for the FC(GJSCI one bond is broken and another is formed) are possible,
dissociation following a two-body fragmentation, process 1 with especially in the case of large molecules, which possess several
a slope of —1 was obtained using a least-squares fitting degrees of freedom. For example;Fecently was reported as

procedure. a rearrangement product in the photoinoization of the, SiF
molecule?’” The following three-body mechanisms can explain
FC(o)sctt — Fco" + scI* (1) the observed slopes:
Three- and Four-Body Fragmentations. + +2
(1) Coincidence ofrz = 28 with mw/z = 67 amu/q: FCOSCH" —0Cs+ CIF U (6)
The observed slope of1.05 can be explained by the CIF2—=cIt +F" u, )

following DCS mechanism:

+ + Thus, in the first step, the doubly charged molecular ion suffers

FC(O)SCf F+ocsct ! @ a rearrangement to yield a neutral COS molecule whereas the
ocscht — co' + scif U 3 doubly charged FCP ion Wi!l dissqciate to give Cl an_d F

2 3) (step 7). This last process is dominated by Coulombic forces;

(2) Coincidence ofiz = 35 with m/z = 60 amu/q; the U; term can be neglected, and the expected figure in the

PEPIPICO spectra is a parallelogram of slopé.
Similarly, for dissociation channel 4, we may explain the
coincidence of S and CO ions by the following processes:

The experimental slope 6f0.78 for this coincidence can be
explained by a simple secondary decay (SD) process with initial
charge separation:

FC(O)scf" —Fc(O)s +cI* U, () FC(O)scf"—ocsS*+CIF U, (8)
FC(O)S —F+0CS" U, (5) ocg —s"+co" U, 9)
whereU is the energy released. Assuming tbiat> U,, a value Whereas the rearrangement is the same as before, the OCS

of —0.76 can be deduced for the expected slope in the fragment remains charged. The dominant energy release is
PEPIPICO spectra, in very good agreement with the experi- evidently U,, and if U; tends to approach zero, then this

mental value. mechanism is experimentally identical to the simple scheme of
Two coincidences are of special interest: (3) coincidentze two-body fragmentation, except, of course, for the different

= 19 with m/z = 35 amu/q and (4) coincidenece/’z = 28 with nature of the fragments involved in these processes.

m/z = 32 amu/q. Taking into account the preferred syn conformation for the

The experimentally measured slopes for these ions coinci- FC(O)SCI molecule, it might be unlikely that such an arrange-
dences are-1.04 and—1.02 for (3) and (4), respectively. (See ment to form CIF (or CIF2) and OCS* (or OCS) takes place
Figure 10.) because the F and Cl atoms are oriented in opposite directions.
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400 i The main characteristic of the spectra is the presence of well-
Counts300 3 § defined signals below the C 1s, O 1s, and F 1s ionization edges,
100 4—F } ; ; i which could be related to electronic transitions from the
1170 — i fundamental state tor"rco and 7 rco vacant orbitals, in
agreement with the reported PES speetra.
The branching ratios of the ion production obtained from the
1160 — PEPICO spectra exhibit only small changes with the incident
photon energy. Similar behavior was observed by Ibuki et al.
in CH;OC(O)CN upon O 1s and N 1s ionizatiotfdn a similar
BHEs 8D o] way, the valence electrons in FC(O)SCI are ionized via Auger
decays after inner-shell electron excitations. Because of the
planarity of the molecule, the nonbonding no, and even the
b S RS 7c=0 HOMO orbitals are strongly delocalized over the entire
molecule® Thus, when these delocalized valence electrons are
ionized via the Auger decay, the positively charged species
. would lose the memory of the atomic site excited initially.
1130 T T T T TTT T

The analysis of the PEPIPICO spectra is useful in identifying

AR el A B o 89 280 several molecular dissociation mechanisms followed by Auger
e decays. Thus, two-body mechanism dissociation channels, which
— lead to FCO and SCt fragments, were found. Three-body
Counts!50 mechanisms have been also detected. They include a DCS
50 scheme (coincidence between €@nd SCf) and an SD
mechanism (double coincidence of'Cand OCS). Further-
ol more, the existence of processes leading to atomization can be
identified by the appearance of species such as carbon, oxygen,
and fluorine. Multibody dissociation dynamics should be
1210~ T involved in these processes. It is worthy of mentioning that a
: new three-body dissociation mechanism, defined as secondary
ions2 decay after an ion rearrangement (SD;liRproposed to explain
Loy T the process involving two double coincidences, namety, F
CIt and CO/S'.
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