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• Neutrino interactions are simulated by GENIE.

• Detector geometry simulation by Geant4.

• Digitized hits are passed to the Reconstruction.

• Pattern recognition performs track finding by incremental 
Kaman Filtering or by Cellular Automata.

• Selected track is fitted by Kalman Filter (RecPack).

• Finally νμ is identified as signal, while other neutrino flavours  
diagnosed as νμ are the background.

Analysis flow



Realistic Geometry  
• The octagonal geometry and toroidal field map has been 

implemented (by Ryan Bayes).  

• Reconstruction has been improved to deal with new 
geometry and the toroidal field.
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Reconstruction strategy
• At first, looks for the plane occupancy along Z planes 

(neutrino direction) and search for longest ´free section´ 
which contains single occupancy planes.

• Seed for track finding obtained from Pattern Recognition.
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 KF seed by Pattern Recognition
Incremental KF



Reconstruction strategy

• Depending on the number of free planes either of KF or CA  
methods are chosen for track finding.

• After incremental filtering, tracks are passed on the fitter and 
if required, depending on      value tracks are re-fitted.

• ROOT tree is filled with requisite event and corresponding 
track informations.
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• Reconstruction has been improved to deal with the octagonal 
geometry and the toroidal field.

• Since field is not uniform anymore, to avoid a large number of 
steps (>100) tolerance for extrapolation between the target 
surface and the helix propagator is increased inside RecPack 
(from 0.01 to 0.1 mm).

• Energy loss (de/dx) map is introduced.

• During each extrapolation RecPack updates energy loss 
according to momentum at corresponding extrapolation. 

• Energy loss correction is crucial for momentum 
reconstruction of low energy tracks as well.
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New Reconstruction Result
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Result
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Next steps
• Multiple track search

• Momentum by range

• 2D-view matching

• Shower reconstruction 
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Multiple Track Search
• For low energy NF,  need to improve the pattern recognition 

to obtain more than one track from each event (CCQE, 
RES).

• Searching free section of track both along Z and radially 
enhance  multiple track searching.
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Some events
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Some Events
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Momentum from Range
• Sometimes short tracks are straight, so need to calculate 

momentum from range.
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2D View Matching
• Two orthogonal layers of scintillator bars (14m x 3.5cm 

x2cm ) between two iron plates.

• At the moment we assume perfect view matching (each voxel 
is 3.5cm x 3.5 cm x 2cm) at present.

• We should change each 2cm plane into 2x1 cm planes for 
both side view. 

• Matching of the 2D views should be introduced in the 
reconstruction

• A seed track (free part) can perform incremental filtering 
with the 2-D informations.
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2D view matching strategy
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Conclusions
• Reconstruction has adopted toroidal field of MIND.

• New reconstruction (energy loss map, tolerance)  improves 
reconstruction efficiency.

• For 10 GeV MIND,  pattern recognition as well as fitter has 
improved in order to recover low energy events and to find 
several tracks.

• This will help in shower reconstruction as well.

• Momentum from range calculation and 2-D view matching 
has to be incorporated.
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