qA
qB
qC
U (r) = −
−
−
|r − RA | |r − RB | |r − RC |
are effectively taken as

qA = q − (QB + QC )(1 − s)
qB = QB + 1,
qC = (1 − s)QC
for the active electron at site B, and
qA = q − (QB + QC )(1 − s)
qB = (1 − s)QB ,
qC = QC + 1
for the active electron at site C.
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figure 1).
In the present work, we further consider the screenin
a consistent
framework.
The three
charges
in the three c
Much attention has been called to the Coulomb explosion
of molecules
in collisions
with
slow (velocities
of v  1 atomic unit) highly charged ions. Recent progress of multiple coincidence techniques permits
qA us to qB
U
(r)
=
−
−
measure the dissociating ion pair distribution produced in the collisions. Such findings are of |r
great
− Rinterest
|r − R
A|
from the viewpoint of multi-center multi-electron dynamics. In contrast with covalent molecules, however,
are eﬀectively taken as
little effort has been devoted to rare gas dimers.
About ten years ago, we proposed a three-center Coulombic over-barrier model to describe sequential
qA = qthe
− (Q
)(1to−incorporate
s),
qB = Q
B+Q
multiple ionization of rare gas dimers [1]. In a recent work [2] we modified
model
soCas
the
effect of partial screening for non-active target atomic for
sitethe
(B active
or C) electron
in respective
steps
of electron removal
at site
B, and
during a collision. The measured result [3] of ion pair distribution up to four electron removal in Ar9+ + Ar2
collisions was best reproduced with the model by taking a screeningqAparameter
=C0.4
= q − (QBof+s Q
)(1 (see
− s),figure 1). qB = (1
q+
In the present work, we further consider the screening effect for the projectile ion A so as to make a
for theCoulomb
active electron
at site C.
consistent framework. The three charges in the three center
potential
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Q0 ) formation
cross sections
on the parameter
s for the colliformation
cross sections
on the parameter
s for
9+
9+
sions
of
A
+
Ar
,
where
the
screening
effect
is
in2
the collisions of A + Ar2 , where the screening
troduced only in the target.
′

eﬀect is introduced only in the target.
It was found that the projectile screening effect is noticeable in the population of highly charge-asymmetric
pairs such as (Q, Q0 ) = (2, 0) and (3, 1). We have also analyzed the collisions of Xe20+ + Ar2 and found that
the measured ion-pair distribution [4] could be reasonably reproduced with s ' 0.6. The physical meaning
of this result is discussed.
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