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On the other hand… (COSMOS ASMC)
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Vertical muon flux (Bess VS COSMOS ASMC)
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Charge ratio (L3 VS COSMOS ASMC)
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MC for muon radiography
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MC framework
(Step 1). COSMOS (Step 2). GEANT4 Agostinelli et al. (2003)

p  He  CNO
hobs= 300 m

detectorp, He, CNO
@ h = 400 km

primary: BESS1998 (Sanuki et al 2000)・ primary: BESS1998 (Sanuki et al., 2000)
・ interaction model: PHITS (< 2 GeV)

DPMJET-III (2 – 100 GeV)
QGSJET-II-03 (> 100 GeV)
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QGSJET-II-03 (> 100 GeV)
・US Standard Atmoshpere (1976)
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Step1: COSMOS VS experimental result

Electron
vertical

Proton
vertical

Neutron
vertical

Muon
Horizontal

×103

vertical vertical verticalHorizontal

×102×10

×101

天頂角

Alkofer et al. (1985) Golden et al. (1995) Brooke et al. (1964) Gordon et al. (2004)

± ± 0 QGSJET II 03 ( 100 G V)

11

π± + K±

(icecube)
π0

(icetop)
QGSJET-II-03 (> 100 GeV)
DPMJET-III (2-100 GeV)
PHITS (< 2 GeV)2015/5/3 Muon workshop



Free sky muon flux (measured by emulsion cloud chamber)
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Incident angle dependence of 
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BG estimation by COSMOS+GEANT4
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Tertiary proton flux (measured by emulsion cloud chamber)

G i d it （4 l ）Grain density（4 layer）

θ < 0.1 rad

observed：
(1.03±0.05)×10-1
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Joint inversion (muon + gravity)
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Comparison with other experiment

Magnetism
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Nishida & Miyajima (1984)
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