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Highly charged ions (HCIs) are an important tool in vari- 2.5 ; EE‘”T_ ;
ous fields of basic and applied physical research. However, 20] K7 E =7.44keV
in many cases the species of interest cannot be produced di- _ l,=25mA;

tly by a primary ion source. Therefore, charge breedin Q 15] for  Un USTOVAST ARGV 1
_rec ybyap : y ; ' | ! X g g, e = 18+ K Surface Jon Source:
i.e. the conversion of singly charged ions to highly charged 2 10 K / Uy, =4830V
ions, is an essential part of projects such as nuclear oras- 3 \ o et 300
trophysical experiments with post accelerated beams ofra- 5 054 K™ #ZO me.t_ =35
dioactive ions [1] or precise nuclear mass measurements 00
with ions stored in penning traps [2]. e ' ' ' '

At GSlI's HITRAP facility [3] HCIs up to W%+ can be 20 25 30 35 40
provided using an accelerator complex to strip electrohs of Alq

the initially low charged ions at high velocities. In case
the beam from the accelerator structure is not availablgigure 1: Charge state distribution aftgf = 20 ms and
tests can be run using a compact room-temperature electigy.q= 3 s. The experimental parameters given in the pic-
beam ion trap, the SPARC-EBIT [4], which was designegure are the electron beam enerfy,as well as the electron
to produce HCls from gaseous materials injected throughaurrent,le, of the EBIT, the drift tube voltagebl;, the K+
needle valve. To broaden the range of particles which casn acceleration potential)k1,, and finally the Kt cur-
be fed to the source we have investigated its abilities asrent,lx;,, measured on a Faraday cup in front of the EBIT
charge breeder. entrance.

The setup for the charge breeding experiments includes

a surface ion source for the creation of the singly charged .
gy 9 are presented in table 1.

alkali metal ions. The measurements presented in this pa- o ) . ) .
P P The activities will be continued with studies of advanced

per were performed using potassium. These primary ion . . - .
are guided straight towards the SPARC-EBIT where th(é?}arge breeding techniques [5] using high-Z elements.

charge breeding process takes place. It can be divided into

three phases: ¥ injection, breeding, and re-extraction of Table 1: Charge breeding parameters for various potassium
a pulse of highly charged ions from the EBIT. During théion charge stateg including the breeding time at whidi
re-extraction phase a quadrupole bender mounted in b@presents the maximum of the charge state distribution,
tween the two ion sources is switched from ground to highy.4 the maximum number of K ions per pulseNgq:
voltage to bend the ion trajectories by 90 degrees and sefié relative abundance of the charge statikq+ /N, and

the pulse towards the multi passage spectrometer (MPfpe breeding efficiencies; — q.

where it can then be analyzed by magnétic) separation.

A typical A/q spectrum of charge bred potassium mea-| q ‘ threed MS) ‘ Nga+ (10°) ‘ N*,\j—i* ‘ €1 q(107°) ‘
sured with the MPS is presented in figure 1. The source g 50 24+05 | 29 % 63116
parameters given in the picture were found to be optimaj—7 300 57105 1 32%| 72:1i8
for continuous potassium ion injection. After a breed- 17 1000 E6:r11 | 45% | 153138
ing time of tyreeqg= 3 S the charge state distribution has
reached its equilibrium. Since the electron beam energy
of the EBIT was set close to the ionization energy of the
K-shell, helium-like potassium shows the highest relative References
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