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Abstract
Photon science research at accelerators is influenced radi-

cally by the developments of sensor and readout technologies
for imaging. These technologies enable a wide range of appli-
cations in beam diagnostics, tomography and spectroscopy.
The repetition rate of commercially available linear array
detectors is a limiting factor for the emerging synchrotron
applications. To overcome these limitations, KALYPSO
(Karlsruhe Linear arraY detector for MHz rePetition rate
SpectrOscopy), an ultra-fast and wide field-of-view linear
array detector operating at several mega frames per second
(Mfps), has been developed. A silicon microstrip sensor is
connected to custom cutting-edge frontend ASICs to achieve
unprecedented frame rate in continuous readout mode. In
this contribution, the third generation of KALYPSO will be
presented.

INTRODUCTION
Electron bunches stored in storage rings over long time

scales exhibit short-term and long-term dynamics. During
low-alpha-mode operation, the electron bunches interact
with their own radiation field, which leads to the so-called
microbunching instability [1]. In this process, bursts of syn-
chrotron radiation are observed in the terahertz (THz) range,
with several orders of magnitude higher than conventional
synchrotron radiation. Electro-optical spectral decoding
(EOSD) is one method employed for THz spectroscopy [2].
A bottleneck of such an experiment (Figure 1) is the single
shot detection at MHz repetition rate. Conventional detec-
tors are incapable of operating at Mhz repetition rates. Thus
a detector system has been developed which combines un-
precedented repetition rate, excellent spatial resolution and
continuous data streaming. The applications of such a detec-
tor extend from laser characterization and transients, beam
diagnostics to microscopy for classification of biological
cells [3].

KALYPSO DETECTOR
KALYPSO had been originally developed for upgrading

the EOSD experiment by replacing the commercial cam-
era with low frame rate at KIT’s synchrotron light source
KARA [2]. The complete system consists of a modular archi-
tecture that includes three main components: the KALYPSO
mezzanine detector board, the readout card equipped with a
Field programmable gate array (FPGA) for data acquisition
∗ meghana.patil@kit.edu

Figure 1: EOSD experimental setup at KARA.

and processing, and the heterogeneous DAQ system con-
sisting of FPGAs and GPUs connected via PCI-Express [4].
The original version of KALYPSO is based on a slightly
modified design of the GOTTHARD frontend ASIC [5] and
achieves a maximum frame-rate of 2.7 MHz with 256 pixels.
The next version of KALYPSO has an operating frame-rate
over 1 Mfps and consists of a wide linear-array with 1024
pixels with a pitch of 25 µm silicon sensor connected to
eight ASIC readouts (cf. Figure.2). The silicon sensor was
developed at KIT and fabricated at FBK, Trento (Italy).

Figure 2: KALYPSO v2.5 under development.
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