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Goals of the prototype

® study the possibility to detect EAS with an
autonomous radio-trigger (no help from any
external particle detector)

® get coincidences with Auger events at EeV
energies

® give input for the study of a larger (20 km*/2)
autonomous radio-array planned to be
installed in Auger
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Threshold autonomous trigger

Dipole antennas + Front End (ASIC)
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Background

the background is estimated outside the transient :
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g 2 1% yTC hdbr <0
* observation of the known ionospheric variation
* possibility to lower frequency band down to 20 MHz

> important for pulse shape studies




Signal : time coincidences with Auger
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East-West polarization
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Why no 3-fold yet !

25 events in coincidence
6 of them only (24%) could have been 3-fold

A2 failure (50%)
A3 saturating (25%)

high dead time,
around 3 s (serial
link to send the 5 kb
event)

10 runs, 24 000 triggers

highly variable

trigger rate
dynamic frequency band !



Coincidences with Auger

event density map

the 25 events in coincidence
HOZS follow Auger SD events

distribution
event density map
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Auger SD events ‘CCiﬂCidenceS Sky map
| ~ (local coordinates)
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Trlangulatlcn with 3-fold radio

events
12 400 events 11/2007-05/2008

2000

I

1500

I

1000

500 -

zenith anale

800

600

400

number of events

200

| | |
East North West South East
azimuth



azimuth
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Conclusion

® for the first time, an autonomous radio detector is able
to trigger on EAS

® triangulation works well for anthropic and
thunderstorm signals

® trigger :need a dynamic threshold in a dynamic
frequency band to fine tune the trigger rate

v

installation of the next generation of
autonomous detectors (same as CODALEMA’s)

in late 2008-start 2009, at the BLS
before the 20 km”2 array



illustration : horizontal event
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illustration : horizontal event

® seen by Al, 604 m from the shower axis
o A2 was OFF

® unfortunately, A3 was in acquisition at this time

Check the timing between radio and SD by comparing the
offset between Al and each of the |3 tanks
of the event :

u(xant — xtank) + U(yant — ytank)
C

this offset measures cable and electronics

offset # 0| delays, and the intrinsic time difference between

radio and particles fronts for this event

offset =

(nanoang — NaNOank )



Timing problem is solved

LsID ED status dt (in ns)
548 ok 430
542 ok 437
798 ok 414
1351 ok 418
203 ok 458
537 ok 443
116 ok but with 2 pulses 271
110 ok 496
582 ok 459
205 ok 482
117 ok 494
118 ok 481
107 additionnal station 720

offset = 456 + 29 ns for this event



Why no 3-fold yet !
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Triangulation
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