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Synopsis Non-sequential and sequential fragmentation dynamics of OCS3+ investigated by electron collision at
impact energy of 500 eV is reported in this abstract. By using Dalitz plot together with momentum correlation
spectrum various dissociative channels are distinguished.

The studies on fragmentation dynamics of
simple molecules have been attracting continu-
ous interests with the help of rapid developing
momentum imaging techniques [1, 2]. In this
work, the three-body fragmentation of triply ion-
ized OCS molecule is reported. The triple ion-
ized OCS molecular ion is created by electron
collision,

e− +OCS → OCS3+ + 4e−, (1)

where, the molecular ion, OCS3+, will dissociate
into three ions, O+, C+ and S+ for which are
detected in coincidence in experiment [3].

The fragmentation dynamics of OCS3+ is an-
alyzed using Dalitz plot method, as shown in Fig-
ure 1 (a). The most intense areas represent direct
and molecular bending fragmentation, where the
two molecular bonds, O-C and C-S, break simul-
taneously in the fragmentation process. Besides
the above two mechanisms, it is clear that there
is ”X” structure in the Dalitz plot indicating
that there is some probability for OCS3+ dissoci-
ate through sequential fragmentation mechanis-
m, for which the two molecular bond dissociate
stepwisely. In this work, two different sequential
fragmentation channels are distinguished,

OCS3+ → O+ +CS2+ → O+ +C+ + S+, (2)

OCS3+ → OC2+ + S+ → O+ +C+ + S+, (3)

where channel (2)/(3) corresponding to the
right/left part of the ”X” structure in the Dalitz
plot. To separate the overlap of the sequential
and molecular bending fragmentation, the mo-
mentum correlation of O+ and S+ are further an-
alyzed. As shown in Figure 1 (b), the structures
parallel to x or y axis originate from sequential
fragmentation.

The momentum correlation of sequential
fragmentation processes of channel (2) and (3)
are shown in the Newton diagrams in Figure 1 (c)
and (d), respectively. Both of the two channels
exhibit similar circular structures in the Newton
plot. Some differences, however, have also been
clearly presented indicating that there maybe dif-
ferent mechanisms controlling the two sequential
fragmentation channels.
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Figure 1. (a) Dalitz plot of OCS3+ dissociation.

(b) Momentum correlation spectrum of O+ and

S+. (c) Newton diagram of sequential fragmenta-

tion channel where the C-O bond breaks first. (d)

Newton diagram of sequential fragmentation chan-

nel where the C-S bond breaks first.
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