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Weak interactions

charged-current

• absorption (except 𝜈𝜈𝜏𝜏)

neutral-current

• scattering
• 𝜃𝜃𝑠𝑠 ~ 2𝑀𝑀𝑁𝑁/𝐸𝐸𝜈𝜈

• energy loss
• 𝑦𝑦 ≡ 𝐸𝐸 − 𝐸𝐸𝐸 /𝐸𝐸

• 𝜈𝜈𝜈𝜈 ⇒ 𝑓𝑓 𝑦𝑦 = 1
• 𝜈𝜈�𝜈𝜈 ⇒ 𝑓𝑓 𝑦𝑦 = 1 − 𝑦𝑦 2
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Neutrino propagation through the Earth
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targetsource 𝑅𝑅𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 ≅ 80 × 𝑅𝑅𝑡𝑡𝑡𝑡𝑠𝑠𝑡𝑡𝑠𝑠𝑡𝑡
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Neutrino propagation through the Earth

charged-current neutral-current

5

Earth Earth

less absorption

𝐸𝐸′ ≤ 𝐸𝐸



Scenarios

A. charged-current and neutral current interactions jointly simulated “realistic”

B. any interaction is attributed to absorption “conservative”

C. neutral-currents without energy loss “hypothetical”

D. neutral-currents without scattering “hypothetical”

E. no neutral-current interactions “simplified”
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outside  >  inside
7



“realistic”  > “conservative”
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“realistic”  > “simplified”
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“realistic”  ≅ neural-current without scattering
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Summary & Outlook

• A study has been made of propagation of neutrinos through the Earth
• larger flux of detectable neutrinos in “realistic” scenario 

compared to that in “conservative” and “simplified” scenarios 

• To my understanding:
neutrinos are assumed to go in straight line in current simulations

• “conservative” or “simplified” scenario?
• needs to be checked/reconsidered
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