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High—Energy Astrophysics

The department of High—Energy Astrophysics under the lead of Prof. Andrea Santangelo explores the Universe in a wide range of energies
from soft X—-rays to TeV-/Gammarays and beyond to Ultra High Energy Cosmic Rays

The JEM-EUSO mission on the International Space —
Station (ISS) will contribute to the understanding of
the nature of Cosmic Rays and the field of neutrino
astronomy. Our institute develops vital parts of the event—

— ray Obse rvatO rl esS trigger electronics of JEM-EUSO. We also conduct

simulations in order to predict and optimize the
XMM-Newton / INTEGRAL / eROSITA / ATHENA+ / LOFT detector performance.

JEM-EUSO onboard the ISS

Since more than 30 years our work— [
group at the IAAT contributes to the M .

planning, simulation and development Pl r=—d U I _ ‘o et
of X-ray cameras for spaceborne ZEF aaa—— - L&
satellite observatories. g € - _ 0 -

In cooperation with the Max—Planck- -
Institut 1Ur extraterrestrische Physik IS \
(MPE) Garching and international ' E
partners, we participate In the
development of onboard electronics,
(hardware and software) for the
operation of astrophysical experiments.

osmic Ray
EXperiments

JEM-EUSO
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Artlsts V|ew of the LOFT satelllte

In order to optlmrze the detector performance !
of future satellite missions, we simulate in- » s S
a variety of different I\/Ionte Carlo-Codes = HNSeg

.....

the radiation background ef satellltes i Wegare amember of the HESS—-collaboration;
* le@adr oy the Max—Planck Institut fur KernphysSik
Heldelberg, that opefates a system offiive

The simulations permit us to estlma‘“\‘_mh Cherenkov-telescopes in Namibia. Fofithe
the performance of the experrment By LE 37 [ )4 =P project, CTA, we participate inthe

NN N\ e ent of electronics and softwar IR E AN
the amount of radiation damage and ¢ . ’ - r Y F L

1< T e G T AeSSmifror allignment system and for S
N p—— operation of the photomultiplier cameras.

Cherenkov-telescopes observe so calledair=

SAOWErs in the Earth’s atmosphere, whichi@res e == e d ATa 7 TSt 37\
gither caused by gamma-rays or by highlys=— — | — — — o~ 5
energetic cosmic particles. — |
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In laboratory setups we investigate and
verify the proper function and the
performance of X-ray detectors (CCDs,

DePFET or PMT) for future missions. In
the context of Bachelor- and Master—
theses, the results of the Monte Carlo
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glopment in our Institute

The electronics deyv

. . ,/ " L ' g Hegj - ie:n eT lx, lhjt-s 8 O | EF lth
studies are compared with laboratory comprises the design of multi-layer PCBs as L et e | it -

measurements. They serve as feedback R \ g | | i = Vi BN well as thg” design and simulation of

for further improvements in the simulation \\ microchips; so called FPGAs. L
models. Laboratory setups also allow us \ FPGAg’are custom made integrated circulits,

to test the electronics components we &g “{h Allow a highly parallel data processing
develop. A \ 6r camera systems. The development is &

-. ‘mainly performed with the standardized
gl s \ hardware description language VHDL.

This allows the complete development chain

from desrgn over simulation to synthesis to

' performed In software
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Contact: tenzer@astro.uni-tuebingen.de, Gerd.Puehlhofer@astro.uni-tuebingen.de, santangelo@astro.uni-tuebingen.de

Address: Institut fiir Astronomie und Astrophysik, Universitat Tubingen, Sand 1, 72076 Tubingen



