
Discussion 



Inputs from physics 
• SK oscillation analysis 


• CP symmetry  νe/νe and (νμ+νμ)/(νe+νe) in 0.1 - 1 GeV energy range


• Mass hierarchy (νμ+νμ)/(νe+νe) in 1 - 10 GeV energy range 


• Supernova relic neutrino measurement and ν-O cross-section measurement. 


• Absolute energy flux in < 100 GeV and more 


• Astronomical neutrino observation


• Absolute flux >~ 100 TeV


• Large contribution from Kaon and D mesons. 



Update of models 
• All three models are going to update with accelerator data and muons by different approaches.


• Honda model  


• Originally tuned with Muon data


• Going to tune with accelerator data 


• Bortal model 


• Update the tune with accelerator data 


• Going to tune with accelerator data 


• Anatoli-group model


• Working with muon and accelerator data in parallel. 


• Global fit approach commented by Anatoli 


• Contribution of muon decay on ground in < 100 MeV neutrino will be implemented in Honda model soon.
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Accelerator experiment
• Fixed target experiment 


• High energy interaction  
  by collider experiments 

EMPHATIC
• Experiment to Measure the Production of Hadrons At a Test beam In Chicagoland 

• Uses the Fermilab Test Beam Facility (FTBF)

• Table-top size experiment focused on hadron production measurements with pbeam 

< 15 GeV/c, but will also make measurements with beam from 20-120 GeV/c.

• International collaboration from US, Japan, and Canada : 20~30 researchers


• Design concept: 

• Thin target (~5% int. length)

• Precision tracking with SSDs

• Momentum measurement with O(1)T permanent magnet
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• PID for secondary particles

• Aerogel RICH and ToF counters


• Large phase space coverage 
(~350mrad)


• Compact size 

• Low overall cost

• Simple systematics

Top view

EMPHATIC
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NA61/SHINE Experimental Facility
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Precise	tracking	with:	
•Particle	identification	
•Momentum	measurement

Further	facility	upgrade	is	ongoing	(discuss	later)

NA61
12-350 (400) GeV p,π,K beam


New low energy beam line for 1-20 GeV 
1-15 GeV proton beams 

Nagai-san’s slide



Muon measurement 

13 January 2021 Lorenzo Bonechi (INFN Florence)   - 2nd Workshop for Atmospheric Neutrino Production in the MeV to PeV range 26

P

Hien Doan Jan 13, 2021

BESS magnet

- BESS: The Balloon-borne Experiment with a Superconducting Spectrometer 

- It contains a large solenoidal thin-wall superconducting magnet 

- The solenoid: length: 1.4m, inner radius: 44.81cm, outer radius: 45.16cm 

- The magnetic field: 0.8 Tesla
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• Good input from Honda-san 

• Muon measurement with > 0.3 GeV/c at a mountain will help to reduce uncertainty in low 

energy region.

• High energy muons for constraining Kaon contribution  


• New possible experiment 


• Super ADAMO

• Measurement with BESS magnet



Homework for Atm-ν model groups 

• Complete the update of each group and compare the results.  


• Make clear messages for accelerator experiment and muon measurement.


• Possibility of p-N measurement at NA61


• Energy data and phase space (p-θ or XF-pT)


• Where LO



Thank you  
for all presenters and participants 

 
See you in the 3rd workshop !! 
Hopefully in-person at Nagoya  


