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Why ?

® we want to detect EAS with an autenemeus radio-trigger (no

help from any external particle detector)

® try to get coincidences with Auger events at EeV energies

® give input for the study of a larger (20 km?) autonomous radio-
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How ?

e 2 CODALEMA dipolar antennas (EVV and NS
polarizations)

* trigger with a simple threshold in the 50-70
MHz band, EWV polarization (analogic filter)

* send the data by wifi to a distant PC

Dipole antennas + Front End (ASIC)

EW: East-West polarization
NS: North-South polarization
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Strong built-in limitations of these
3 first prototypes

no dynamic threshold, on-site intervention to modify the levels
frequent hardware failures on both A2 and A3
high dead-time of 2.7 s (reading of the trace by serial link)

consequence: only | threefold (the 3 antennas+Auger) coincidence

BUT

® self-triggered cosmic ray detection for the first time, by a FULLY autonomous
system (July 2007); May 2010: 65 events in coincidence with Auger SD

® one complete radio reconstruction in excellent agreement with Auger values

® s

kymap in good agreement with geomagnetic effect

® (

etection and follow-up of thunderstorms... (not discussed in this talk)
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65 Auger SD events radio-detected
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Events sky map

Auger events around Apolinario
(same time period, Auger events seen by RAuger

axis distance < | km) 53/65 from South (81.5 %)
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Events sky map

Auger events around Apolinario
(same time period,
axis distance < | km)

CODALEMA, northern
hemisphere
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Events sky map

Auger events around Apolinario
(same time period,
axis distance < | km)
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The threefold coincidence

xcore = -8838 £+ 23 m

%{?J | ycore = -3953 £+ 47 m
@ energy = 1.43 EeV (< 20%)

lateral density function axdist-Al ~ 160 m
axdist-A2 ~ 80 m

axdist-A3 ~ 180 m
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hybrid time fit: (radio signal
arrives first, direct estimation,
f not a SimP|e tOradio'tOparticIe)

5thybrid ~ —34 ns
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o angular difference
Or—aSCII I;;o Aeu=g5e IrOSZP radio/SD : 0.36°

® = 209.74° D = 209,530  Augerangular resolution for this 0

and multiplicity : above 1°
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Radio reconstruction

A1 filtered V1 943609544 A2 filtered V1 943609544 A3 fi|ﬁer9q Vi 9436109544
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Use the Auger core position, direction is known: compute the profile
EPY = EXW exp(—d;/dy) —— EFY ~ 900 uV/m
then ' ion: EW /(7 x B
, geomagnetic correction: | E*" /|(U x B).EW| ~ 1220 4V /m
finally use the CODALEMA calibration:
EW /(= D] b a
Ey" /(v x B).EW| =10°FEcic®, b= —15.93, a = 1.05

leads to: | oo = 1.29 EeV  Auger finds: 1.43 EeV OK !!!!
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RAuger new setup

S600TTTTTTTI T T T TT T T[T TTTTTY
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- +
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-4000 n
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4200 Liwauiiins e T
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X (m)

(already described
yesterday
in T. Garcon’s talk,
antenna described in

D. Charrier’s talk)

upgraded antennas and electronics

still fully autonomous with a simple
threshold trigger

first switched ON, on May [0, first
coincidence with Auger on May |3t!
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RAuger new setup: Auger coincidence

y (km)

-9.0 -8.5 -8.0

X (kmi

UTC 1273782927
NTanks 4
GPS 957818142
NANO 90779870
TS 2010-05-13 20:35:27
THETA 40.0
PHI -144.2
ENERGY (EeV) 1.2
XC (m) -8603.4
YC (m) -3959.8
axdist(Al) 170 m
axdist(A2) 115 m
axdist(A3) 40 m
Al and A4
were OFF
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RAuger new setup: Auger coincidence
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RAuger new setup: Auger coincidence
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RAuger new setup: Auger coincidence
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RAuger new setup: Auger coincidence
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Conclusion

e for the first time, self-triggered radiodetection of showers! Running
in Auger since 3 years and continuing

* confirmation of the geomagnetic effect observed by CODALEMA
e 3-fold event: reconstruction is in excellent agreement with Auger
e detect showers up to 80°in zenith angle and up to | km

e we also obtained coincidences with Auger in a very wide band
[2-75] MHz (not presented here)

* new RAuger setup installed in May 2010 is very promising (part of
the AERA effort on the Pierre Auger Observatory)
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