The MIDAS telescope for microwave detection of ultra-high
energy cosmic rays
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We present the design, implementation and data taking performance of the MI-
crowave Detection of Air Showers (MIDAS) experiment, a large field of view imaging
telescope designed to detect microwave radiation from extensive air showers induced
by ultra-high energy cosmic rays (energy ; 1018 eV). This novel technique may bring
a tenfold increase in detector duty cycle when compared to the standard technique
based on detection of UV fluorescence photons from nitrogen molecules excited by
the cosmic ray shower particles. The MIDAS telescope consists of a 5§ m diameter
dish with a 53-pixel receiver camera, instrumented with feed horns operating in
the commercial extended C-Band (3.4 GHz-4.2 GHz). The RF signal from each
receiver is fed in a power detector and sampled by a 20 MHZ custom built FADC.
A self-trigger capability is implemented in the digital electronics through FPGAs,
based on topology and timing. A first level trigger select in each channel pulses
above a threshold level, which is self-regulating to keep the trigger rate to 100 Hz.
Pixels with a track topology and a timing evolution from a few hundreds to tens
of microseconds across the chamber, compatible to a cosmic ray shower, are then
selected by a second level trigger. The main objectives of this first prototype of the
MIDAS telescope - to validate the telescope design, and to demonstrate of a signifi-
cant detector duty cycle - were successfully accomplished in a dedicated data taking
run at the University of Chicago campus. We will also report on the commissioning
and first data taken by MIDAS at the Pierre Auger Observatory in Argentina.



