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Outline

Neutrino interaction program :SHINIE

web-site version
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Introduction

Simulation of High-energy Neutrinos Interacting with the
Earth

What can SHINIE do ?

SHINE include all neutrino interaction inside the Earth

Link the tau-induced EAS generated from Earth-skimming neutrino

Simulation with the real geometry data for experiment

Friendly graphical user web interface to change the simulation
parameter
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Introduction

Neutrino Interaction Process

ν−N interaction (c-teq 6)

Neutral current interaction
Charge current interaction

Lepton energy loss

ionization
pair production
photon-nuclear
bremsstrahlung

Tau & muon Decay
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Introduction

Neutrino events

Figure: Due to the small cross section of the neutrinos, detecting the neutrinos need the

huge interaction media, such as Earth.
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Introduction

Earth Model

Figure: 10 layers Earth model build in the SHINIE program
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Introduction

Example 1 : Underground Ground detector

Figure: The simulation for SalSA project
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Introduction

Example 2: Balloon experiment

Figure: The simulation for antarctic balloon project
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Web-site

The Simulation for High Energy Neutrino physics

Figure: pre.tir.tw/012
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Web-site

Run Program
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Web-site

Source

Figure: The spectrum of AGN and Cosmogenic muon neutrino flux. The blue
solid line shows the muon neutrino spectrum from AGN source. The red dashed
line shows the muon neutrino spectrum from Cosmogenic source.
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Web-site

Run Program-help
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Web-site

Run Program-help
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Web-site

Input card
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Web-site

Confirm
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Web-site

Result
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Web-site

Future plans

Release the SHINIE before 2013.

Support the angular distribution plot, energy loss spectrum, lepton
location distribution.etc

Setup the database system for User download the raw data

Built the geometry map for User’s experiment.
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Web-site

Next Example
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Web-site

The probability of successful flavor ratio reconstruction

The probability of successful flavor ratio reconstruction as a function of the number of
observed events Nobs , assuming initial ratios of 1/3 : 1/3 : 1/3, where Nobs ranges from

50 to 500 with interval of 50. Results for different angular resolution of detector are
plotted: 4θ = 0o(red),4θ = 2o(green), 4θ = 4o(blue), 4θ = 6o(black).[5]

[6] poster section of LeCosPA, Shi-Hao Wang, Pisin Chen, Melin Huang,and

Jiwoo Nam
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Web-site

The resolution of νe ratio on the Earth

The resolution of νe ratio on the Earth.[5]

[6] poster section of LeCosPA, Shi-Hao Wang, Pisin Chen, Melin Huang,and

Jiwoo Nam
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