Ground Array for TA Project
(Hybrid)

Telescope Array Project (Ground Array group)
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Detector (Scintillation detector)
Signal processing (FADC)
Data transfer (Wireless rooter)
Timing measurement (GPS)



Energy spectrum of Cosmic Rays
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Number of expected Cosmic Rays above GZK cut

AGASA TA
11yrs 3yrs
Observed 10 35.3
Expected 1.6 5.6
C.L. 400 8.30




Distribution of incident direction
of Highest Energy Cosmic Rays
at northern hemisphere
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Equatorial Coordinates
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Density [arbitrary unif]

Distribution of Spatial angle between two
Cosmic Rays ( all possible combination)
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Expected event rate for clusters

AGASA TA surface array
11yrs AGASA x 10, 3yrs
Angular 1.6° 1.0°
resolution
Signal 8 80
Noise 1.6 6
o 5




Detection Efficiency of HECR

For 1 km separation
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Site for TA Project (hybrid)
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Photos of Scintillator and WLS

WLS: BCF-91A

WLS :Wave Length Shifter Fiber  Scintillator 50cm x 50cm x 1.2cm

with 16 o shape grooves



Prototype Scintillator : 0.5m?
50 cm x50 cm x 1cm: 2pcs
16 Wave Length Shifter Fibers
50 detectors used in L3+C EXxp.
At CERN for 2.5 years.
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Final: 3 m? viewed with 1 PMT



Scintillation detector (1m? prototype)




Alternative Design with thin scintillator
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FADC2
Ak (FrwRdt)
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Specs of FADC2

Signal O~5v . 400Hz
Resolution  12bit, ~50MHz

PCI- I/F DOS/V and Linux
Recording 5 u s/pulse. 0.1Hz
Storing RAM~30min—H.D.
RAURT7O— 4T

CPU: SH3(HD7709A—133)

OS : JUulTRON4
(Network oriented and Real time OS)

Network: 10BASE—T



Flow of Data Acquisition

2. Level-1trigger
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4. Level-2 trigger
~1Hz
6. Shower Data
S5GB/day
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Muon Signal and Level-0, -1 Trigger

E=1MIP
Muon Signal from Prototype (ext. trig.).
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Level-2 trig,
rate <1 Hz
for event build.
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ADG bind
E >3 MIPs

E>1/3MIP Level-1 trig, 40 Hz for central trigger.

Level-0 trig, 500~1000 Hz ( / 3m?2) for local event recording with GPS time




Data storage (in each detector)

>0.3 particle LEDEFTZEHERAT—3VT
ERELTETEERT 5,

500Hz x 600bytes(5 1 s) ~ 300Kbytes/s
RAM 1 Gbyte ~1hr
H.D. 25 Gbytes ~1 day
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SLER T —4=~5GB/day (576%&)

~1Hz TUOY I —M)A—DWERESNDE TDEFRIIC
BT BRHEF/OT—EHCenter PCIZEDHLND,
(R EMGEDT—RIE~50us LIA)
~10 accidental signals/event +3 trigger
detector/event
~5 KB/event - 5GB/day
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1 By ) HE

2.4 GHz Band
Distance of Transmission:
11Mbps, ~1Km
1Mbps. ~3Km
With automatic relay
License ready
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