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In this contribution, we present a further experiment
from our program devoted to impact parameter sensitive
studies of inner shell atomic processes for heavy atomic
systems [1, 2] at the experimental storage ring (ESR). As
compared to the previous measurement [3] whose conclu-
sions were somewhat limited by the relatively poor statis-
tics, in the current experiment we were able to clearly
demonstrate the possibility of picking out the characteristic
x-rays stemming from the close collisions only.

The experiment was performed with bare and He-like
xenon ions (Xe54+, Xe52+) colliding with neutral xenon
gas atoms, resulting in a symmetric collision system. This
choice of the projectile charge states was made in order
to compare the effect of a filled K-shell with the empty
one. The final beam energy (for both charge states) was
50 MeV/u. This value of the beam energy was chosen as
a compromise between the adiabaticity of the collision and
the reasonable beam lifetime/intensity in the ESR after de-
celeration. Although the energy is not very low, one can
still expect significant non-perturbative effects due to the
heavy target. In order to obtain information concerning the
impact parameter and, in particular to pick out close colli-
sions which are especially important for observing quasi-
molecular effects, the scattered projectile ions which had
undergone close collisions with the target atoms were de-
tected by a particle detector (plastic scintillator) mounted in
a specially constructed movable pocket at∼3.5 m down-
stream from the target. In the measurement position, the
particle detector was covering the projectile scattering an-
gles from∼0.5 - 1.0◦ which, for the present collision sys-
tem, corresponds to an impact parameter range of∼35 - 70
fm. In addition to the detector for the scattered projectiles,
the x-rays emitted from the interaction zone were observed
by an array of detectors mounted at different angles with
respect to the ion beam direction. Figure 1 (top part) shows
a raw x-ray spectrum for the bare xenon ions recorded by
a Ge(i) detector mounted at an observation angle of 35◦.
Transitions into the K-shell of H-like xenon due to the elec-
tron transfer from the target are clearly seen, together with
the K-shell radiation of the target atom due to ionization of
the corresponding shell. The inset displays the coincidence
time spectrum between the x-rays (detected by the detector
mounted at 35◦ observation angle) and the scattered pro-
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jectiles. In addition, in the bottom part, we display the cor-
responding coincident x-ray spectrum containing only the
x-rays detected in prompt coincidence with the scattered
projectiles, i.e. stemming from the close collisions. One
can clearly see a dramatic reduction of the projectile Kα
radiation in the coincident spectrum. The data analysis is
still in progress.
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Figure 1: Preliminary results: (top) a singles x-ray spec-
trum for Xe54+ → Xe collisions at 50 MeV/u, recorded by
the Ge(i) detector at 35◦ observation angle. (bottom) coin-
cident x-ray spectrum containing only the x-rays detected
in prompt coincidence with the scattered projectiles.
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