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  Toroidal field and octagonally shaped detector (as in MINOS) 
–  Feasible engineering and known magnetic field map 

Bross, Wands (FNAL) 

One detector 
M~100 Kton 
~100 m long  

14mx14mx3cm plates 
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  Developments in analysis: multivariate analysis Ryan Bayes 
  Variables for CC selection: 

–  Muon trajectory 
–  Hadron reconstruction 
–  Energy deposition 
–  Deposition fraction 
–  Deposition variation 

Work in progress: not converged yet 
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Ryan Bayes 
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Ryan Bayes 
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Ryan Bayes Ryan Bayes 

Energy staging not recommended 
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9th IDS-NF, Fermilab: 8th October 2012 

  20 tracker stations  
–  each consists of 4 horizontal and 4 vertical layers of 1 mm 

diameter scintillating fibres shifted with respect to each other and 
5 cm thick active absorber, divided into 5 slabs to allow for more 
precise measurement of recoil energy near the event vertex; 

  12 000 fibres per station (240 000 in total); 
  Air gaps are closed by a layer of scintillating bars; 
   Overall detector dimensions: 1.5 x 1.5 x 11 m3 (2.7 tons of 

polystyrene); 

Roumen Tsenov, Rosen Matev 

Adopted as baseline for EUROnu report 
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Update from Rosen Matev   10 GeV resolutions: 
  No IMD, only electron scattering 
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Update from Rosen Matev 
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Update from Rosen Matev 

9th IDS-NF, Fermilab: 10th October 2012 
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  Extrapolation near-to-far at Neutrino Factory:  
–  Matrix extrapolation method: 

Prediction of flux from response matrices 

A Laing, PS 

€ 

NFD = MFDPosc (θ13,δCP )MnOscMND
−1 NND
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  Fitted vs true values of θ13 and δCP: no observed biases  

Fitted θ13 vs 
true value 

Fitted δCP vs 
true value 

  Need to reproduce these results with 10 GeV NF 
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  Measurement of sin2θW from leptonic processes in nuSTORM 

Sanjib Agarwala 
Chris Tunnel 

  Results in 1.5% sin2θWmeasurement at nuSTORM 
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  Concept from LBNE: 
–  Main difference: TRT straw tube tracker   

Momentum resolution ~3.5% 
Angular resolution ~ 1 mrad 

Sanjib Mishra 
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  QEL interaction efficiency and purity: Sanjib Mishra 
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  Nue CC efficiency and purity: Sanjib Mishra 
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  Fits to νµ IMD and νe channels to extract flux: 

Can the same flux accuracy be achieved if we do not have 
the IMD channel? Yes, since νe channel better 

Sanjib Mishra 
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  Fits to νµ IMD and νe channels to extract flux: Sanjib Mishra 



21 9th IDS-NF, Fermilab: 10th October 2012 

  Start with different νµ and νe functional form, iterate and let      
fit converge to extract flux: Sanjib Mishra 
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  Flux ambiguity at 10 GeV NF can be resolved with Low-ν 
method 

  What is low-ν method? 
–  By selecting low ν=Ε-Ε’ interactions, the error associated to the 

hadronic energy is small, and the interaction rate becomes 
proportional to the flux, except for a correction to be determined 

  Normally used in DIS interactions but A. Bodek (NUFACT12) 
showed that it can also be used in the context of quasi-
elastic, resonant and coherent interactions 

IDS-NF,  FNAL,10th October 2012 
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Sanjib Mishra 
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Sanjib Mishra 
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1.  Investigate multi-variate analysis with other CC-NC separation variables 
to see if improvement in efficiency achieved 

2.  Finalise hadron reconstruction in MIND – we can probably live with 
parametrisation (lower priority) 

3.  Include backgrounds due to cosmic rays to determine whether MIND can 
be placed on surface (or near surface) – CryGenerator now in Glasgow 
so need to run analysis on cosmic ray data scaled down by duty factor 

4.  Finalise analysis and freeze efficiencies and migration matrices 
5.  Perform full systematic error analysis – simplest way of delivering results 

is to give one 1σ error matrix 
6.  Influence of disappearance analysis is being considered by Pilar – useful 

to normalise appearance channel but also to be used to determine 
accuracy of θ23 (and whether θ23 quadrant may be determined)  

7.  Neutral current  Near/Far ratio to search for new physics (ie. sterile 
neutrinos but also non-unitarity, etc.) – new analysis with new selection 
cuts 

8.  Other …. ? 
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1.  Finalise ν-e scattering for SciFi and HiRes detectors – need to document 
2.  Decide on Near Detector baseline for RDR – define performance 

parameters and make decision 
3.  Flux extrapolation from near to far detector – done at 25 GeV but need to 

redo at 10 GeV - Use matrix method and stick it into Globes  
4.  Influence of near detector on systematic errors for oscillation search 
5.  Distance from straight to near detector – discuss with accelerator (take into 

account muon contamination from arcs) 
6.  Near detector shielding design – photon background known but need to 

know muon leakage – discuss with accelerator and make decision 
7.  Neutrino scattering cross-section requirements – desirable to demonstrate 

an example of an analysis (ie QEL, …) to show accuracy 
8.  Other EW measurements like sin2θW, …– example analysis and create list 
9.  Tau and charm analysis in vertex detector – less important at 10 GeV – low 

priority and lack of manpower 
10.  Other …. ? 

9th IDS-NF, Fermilab: 10th October 2012 


