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I. INTRODUCTION

In the last years we have reported on the development of
a room-temperature electron beam ion trap �Dresden EBIT�
which is able to produce a wide spectrum of highly charged
ions of different elements. As demonstrated in different
publications1–5 these sources can produce highly charged
ions such as bare nuclei up to nickel, heliumlike ions such as
Ge30+ and Kr34+, and neonlike ions such as Ce48+ and Ir67+.

In contrast to cryogenic EBIT devices �for review see
Refs. 6–8� the Dresden EBIT9 is a compact table-top device
which can be easily integrated in various experimental set-
ups, diagnostics tools, or irradiation facilities. It features a
stable working regime and low operating expenses. The
Dresden EBIT has been employed in various experiments in
atomic physics as well as in solid-state physics. In addition,
the use of highly charged ions has a high application poten-
tial as a diagnostic tool for surface characterization, nano-
structuring, and other advanced applications.10

Various attempts to develop a room-temperature EBIT
are known by now. As an example, we refer to,11–13 the
micro-EBIT of Khodja and Briand14 �production of ions such
as Ar16+� and the EBIT from Motohashi et al.15 �Ar17+ and
Kr26+�. In the meantime the concept of the Dresden EBIT has
been successfully enhanced, resulting in advanced versions
of room-temperature EBITs.

II. OPERATION PARAMETERS

As a first sample of a stable-working room-temperature
EBIT the operation of the Dresden EBIT was convincingly
demonstrated and the production of highly charged ions was
proven by x-ray spectroscopy and q /A analysis of extracted
ions. In order to increase the number of ions a next source
generation, the so-called Dresden Electron Beam Ion Source
�EBIS�, was put into operation in 2004.16 It features an in-
creased electrical trap capacity, which has been accom-
plished by increasing the trap length to 6 cm. Furthermore,
the available electron-beam current has been increased to
400 mA. For the required magnetic compression of the elec-
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tron beam an axial magnetic field is generated by NdFeB
magnets with about 400 mT on the trap axis. Additionally,
the construction was modified to enable energies of up to
30 keV. A drawing of both ion sources is given in Fig. 1. The
overall length of the Dresden EBIT is about 30 cm, including
the extraction system. The common weight is about 10 kg.
More details can be found in Ref. 17.

One exemplar of the Dresden EBIT was successfully
installed at the two-source facility of the Forschungszentrum
Rossendorf �Germany�.18 This new ion-beam facility will
provide an experimental environment for basic research in
solid-state physics as well as for applied research.

Summarizing different diagnostic results, Fig. 2 gives
the range of the ionization factor reliably achieved at both
devices. The given values represent standard operation re-
gimes. Higher ionization stages such as Xe48+ were detected
at extreme conditions, that is, at very low pressures and high
electron energies.

III. EXPERIMENTAL RESULTS

In the following we give some examples of experimental
results obtained from the Dresden EBIT and EBIS. Figure 3
shows a scatter plot of emitted x rays of krypton ions
measured at the Dresden EBIS at an electron energy
ranging from 9.2 to 9.8 keV at a working gas pressure of

FIG. 1. �Color online� Drawing of the Dresden EBIT and the Dresden EBIS.
On the right-hand side of the sources the ion extraction system can be seen;
on the left-hand side the electron gun is localized.
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