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In TASISpec – TASCA in Small Image Mode Spec-
troscopy setup, which aims at decay spectroscopy of super-
heavy elements [1] – heavy ions are implanted into a
double-sided silicon strip detector (DSSSD). Their subse-
quent decays are recorded in this, as well as in the sur-
rounding silicon and germanium detectors. The use of sam-
pling ADCs in the experimental setup open up for new pos-
sibilities, such as particle identification, as they allow for
investigations of the actual pulse shapes from the detec-
tors. Pulses from the DSSSD were integrated in charge-
sensitive preamplifiers [2] and studied by splitting the sig-
nals between the standard electronics read-out chain and
sampling ADCs (CAEN V1724) as shown in Fig. 1. The
sampling ADCs digitise the pulses at a rate of 100 MHz.
For each event, a time span of 2.56 μs around the arrival of
the pulse was recorded and analysed offline. Triggers from
the standard electronics were used. The accumulated data
originates from a 3-line α source and an in-beam experi-
ment in which the DSSSD was irradiated with heavy ions
using the reaction 207Pb(48Ca,2n)253No.
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Figure 1: Electronics scheme for the DSSSD of TASISpec.

Any particle information present in the pulse shape re-
sides within the rise of the pulse. The pulses were dif-
ferentiated in order to emphasize this region of interest.
Figure 2 shows the summed derivatives of pulses originat-
ing from the p-side (implantation side) of one pixel of the
DSSSD; from α particles (red) and from implanted heavy
ions (black). A difference between the pulse shapes ap-
pears in the “tail” of the derivative, which corresponds to
the top of the original signal. This discrepancy was char-
acterised by calculating the ratio of the integral over the
particle-dependent area, and the integral of the main peak
in the derivative. The regions used are marked in the figure.
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Figure 2: Summed derivatives of pulses from α particles
(red) and implanted heavy ions (black). Insert: Typical
pulse shape before software treatment.

The ratio between the two integrals was calculated for
all pulses from the pixel, and the resulting distributions
are shown in Fig. 3. The distribution from heavy ions is
clearly shifted to the right compared to the one from α par-
ticles. Other pixels that were investigated show the same
tendencies. This testifies that particle information is indeed
present in the pulse shapes.
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Figure 3: The ratio between the integrals for α particles
(red) and implanted heavy ions (black).

In order to use the existing differences for a separation
into α particles and implanted heavy ions, each strip, and
possibly also every pixel, must be analysed individually in
order to optimise the parameters used for the characteri-
sation of the differences. This issue will be addressed in
future analyses of pulse shapes from the TASISpec implan-
tation detector.
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