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SKA1l-low at site of the MWA ﬂ(".

Karlsruhe Institute of Technology

Altitude: 370 m, BField Inclination: -60°, Total BField: 55.5 muT
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SKA1l-low - low frequency array stations

AIT

Karlsruhe Institute of Technology

* in the final design stages

* phase 1 construction 2018-2023

first science 2020
* ~60,000 dipole antennas in a

circle of 750 metre diameter
bandwidth 50-350 MHz

can be used for air shower
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CR: transition from galactic to extra-galactic
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High-precision

composition

measurements

— possibly decompose
In individual elements
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Xmax reconstruction from LDF - LOFAR ﬂ(IT

Karlsruhe Institute of Technology

(see J. Hérandel: Radio Xmax detection with LOFAR and AERA)
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2d LDF fit to CoREAS simulations yields mean Xmax to ~17 g/cm?

S. Buitink et al., Phys Rev D (2014), arXiv:1408.7001
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North-South (m)

SKA will provide detailed radio footprint
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SKA will provide detailed radio footprint

SKIT

Karlsruhe Institute of Technology

SKA1l-low can measure individual air showers with extreme precision
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- Xmax determination with <= 10 g/cm? resolution seems feasible!

Fluorescence detection technique: ~ 20 g/cm?
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Engineering change: e.g. triggering array \\‘(IT

* particle detector array for
efficient and pure trigger

* should become efficient at

~10% eV,

average distance ~50-100 m
option: 180 scintillators from
KASCADE array, 3.6 m? each

 extend fiducial area outside the
SKA1-low core to area ~1 km?
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Red: Particle detectors
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Science potential of SKA-EAS _\\_‘(IT

Karlsruhe Institute o f Technology

precision study of transition from Galactic to extragalactic
cosmic rays — Xmax determination with ~ 10 g/cm? resolution

precision study of interaction and air shower physics beyond
LHC energies

- proton-air cross section, ...

precision studies of radio emission from EAS
- tomography* of EAS using near-field interferometry

study of thunderstorm physics and possible connections with
EAS

See: T.Huege et al. (ICRC2015)
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Science Working Groups

FADS

Scientific Contacts

High Energy Cosmic Particles

Focus group dedicated to cosmic ray science, details coming soon...

SQUARE KILOMETRE ARRAY

Exploring the Universe with the world's largest radio telescope

SKAL  SKAZ

SKA Precursors

Operating Model
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State of the project

 we have become an ,SKA focus
group“ since May 2015

* we have submitted a detailed
,Engineering Change Proposal”
and entered phase 2 out of 6

(recommend)

* there is still a lot to be done
before first data in 2020

* if you are interested, contact us!

http://astronomers.skatelescope.org/home/focus-groups/
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SKIT

S U M M A RY Karlsruhe Institute of Technology

 SKAIl-low can be upgraded for cosmic ray detection
* it would be a unique radio detector (,ultimate detail in measurements")

* the science potential lies in precision measurements
— mass composition in the transition region
— particle interactions and air shower physics
— air showers and thunderstorms

* an engineering change proposal is under consideration
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Appendix

SKIT

Karlsruhe Institute of Technology
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Comparison of radio arrays
1 km CODALEMAS3 (57) :
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SKA1-low area is
roughly 0.5 km?
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Engineering change: antenna buffering \\‘(IT

Karlsruhe Institute of Technology

* in SKAl-low, antenna data are beam-formed on-the-fly

* air shower detection needs individual-antenna signals

— continuously buffer individual-antenna raw-data
* 800 MHz sampling
* atleast 8 bit, preferably 12 bit dynamic range
* buffer depth determined by trigger latency (10 ms)
* 1.3 TeraBytes of buffer for 60,000 antennas

- read out 50 microseconds upon an external air shower trigger
* estimated rate of 1 trigger per minute
* read out in bursts of 2.2 GigaBytes/s over 3 seconds after each trigger
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