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Introduction

» The cosmic ray spectrum above 10%° eV is not well
understood. Assume 101° eV proton generate showers
with GeV level, it is appropriate to use the GeV electron
beam to study the shower profile with the total sum

shower energy ~ 101° eV.

» The strategy Is to produce a shower in the lab with a
similar characteristics to the EM shower in the air.

» A pilot experiment to the FLASH experiment
(Comparison of Air Fluorescence and lonization Measurements of

E.M. Shower Depth Profiles.).
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The Motivation For FLASH {Go)

e The ultra-high energy

cosmic ray (UHECR)
spectra measured by
HiRes (fluorescence) and
AGASA (scintillation
counter ground array)
differ significantly in
slope for £~10%0 eV.

This discrepancy can be
possibly accounted for by
a systematic difference
In the energy scale (~25%)
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Experiment Strategy

» We use the electron beam from National
Synchrotron Radiation Research Center
(NSRRC) with the target made of aluminum.

» Use CCD to measure the Cherenkov light.

» FLUKA Is used to design the experiment.
» GEANT4 Is used to compare the data.
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The different of properties between Al and Al,0; <10%

Al Al,O, Air
Nuclear collision 70.6 (113%) 67 (108%) 62
Nuclear interaction length 106.4(118%) 98.9(109.8%) 90
Radiation length 24.01(65.6%) 27.94 (76.2%) 36.66
Critical 52.55MeV(65.62%) 54MeV(67.5%) 80 ; 87MeV
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2004

NSRRC Test Run
OTR. & Cherenkov

2005 Platform building

NSRRC sdintillator and
OTR run

2006

Cherenkov light run and

Now

GEANT 4 simulation
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Experiment electron beam
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Initial beam lateral profile
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OTR and Cherenkov light

OTR

Exposure time: 2S
Current : 3-5 mA

Count: 0.0r
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e Current: 3-5 mA
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Cherenkov photon yields
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Cherenkov Experiment data
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_r.

GEANT4 environment parameter
« GEANT4 version: geant4.8.0.p01

e OS: Scientific Linux 4.2.1.6

e IbCLHEP-1.9.2.2

« GAELASTIC1.1

e GAEMLOWSI.0

« GANDL3.7

 PhotonEvaporation2.0

 RadiativeDecay3.0
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GEANT 4 physics process List

# Geant4 simulates the generation of particle in Al
- Compton scatting
- Bremsstrahung
- lonization
- decay
- photoelectric effect etc.
# Geant4 simulates the generation of Cherenkov light in air
- Cherenkov light process
- scintillation yields
- Rayleigh scatting etc.
# The photon detection efficiencies of CCD and the light
transmission efficiencies of windows have been put in
the simulation for data comparison.
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Summary

e A experiment on shower profiles from a
electron beam has been performed.

e GEANT4 can simulate the results of
Cherenkov light yields well.

 Need to compare the shower widths next!

29th International Cosmic Ray Conference Pune (2005)
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Origin, Propagation and Interaction of Energetic Particles
KASI-APCTP Joint Workshop (KAW4),Daejeon (2006) ,Poster
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