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Xmax technique
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FD Stereo measurement

Geometrical reconstruction

Cosmic Ray

Determination of Shower detector plane
: .
| |
=3 w(n-k')
n: vector of SDP
ki: direction vector of ith PMT

Determination of Shower axis
Intersection of SDPs

s: vector of ;hower Xis
n;: vector of SDP of each station

Station | Station Il

Determination of shower axis by stereo reconstruction is much better than
monocular reconstruction.
Opening angle by monocular reconstruction is ~~5deg(1 o).

10.12.11 UHECR2010@Nagoya



Resolution of TA-FD Stereo analysis
@1019-19.2ev
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Resolution of TA-FD Stereo analysis
@1019-19.2ev

Proton (QGSJETO01)
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Air Shower Monte Carlo

1. Distribution of Energy and Xmax
2. Systematic study for TA FD stereo
3. Expected Energy vs Xmax observed by TA FD

CORSIKA v6.9

e Hadronic interaction model
QGSjet-01, SIBYLL

* Primary:P, Fe
* Energy:
log(E) = 18.0—-20.0
e Zenith angle : 0—-65 deg
e ~1400m a.s.l (Height of TA Site)
e Thinning factor : 10
Ecut: EM100keV, hadron100MeV
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Detector Monte Carlo

Detector simulation

Shower generator : CORSIKA

Shower cores: within 20km from the center of F.O.V. of
each station.

Actual detector configuration

Typical atmosphere

Aerosol : typical value observed by LIDAR

scale height : 1.0km, mean free path : 29km
Fluorescence model: Kakimoto et al., Flash (spectrum)
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Prediction of Averaged Xmax

CORSIKA
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<X max> [g/C’]
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MC/Data Comparison

Data set: 2007/Nov — 2010/Sep
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MC/Data Comparison (QGSJETO01)
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Results
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Xmax Distribution (QGSJETO1)
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Xmax Distribution (QGSJETO1)
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<K max> [0/ cmz]

Averaged Xmax
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Conclusion

Data: Stereo events 2007/Nov — 2010/Sep
Good agreement in Data/MC comparison

Detector performance is well understood by MC.
Energy vs Xmax distribution expected to be observed at
TA-FD is estimated by CORSIKA for hadronic models of
QGSJETO01 and SIBYLL with detector simulation.
Composition is determined by the comparison between
Data and MC.
Distribution of Xmax is consistent with Proton (QGSJETO01).
Averaged Xmax is consistent with Proton (QGSJETO1).
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profile fitting
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