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Outline

⚫ Some excerpts from the different sessions.

⚫ Proposed next steps of the BNB and NuMI analyses. 

⚫ Proposed reorganization of the software and analysis groups
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1) NuMI cross section analyses (M. Betancourt’s talk)
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NuMI cross section 1mNp0p analysis (J. Kim’s talk) - 1
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NuMI cross section 1mNp0p analysis (J. Kim’s talk) - 2
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⚫ More detailed time-scale needs to be discussed… 
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2) BSM analyses (A.  Chatterjee’s talk)

⚫ More detailed time-scale needs to be discussed… 



3) 1Np events study in BNB: SPINE (J. Mueller’s talk)
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Selection of 1Np events in BNB with SPINE (J. Mueller’s talk) - cont
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Selection of 1Np events in BNB: Pandora (M. Artero’s talk)
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Selection of 1Np events in BNB with Pandora (M. Artero’s talk) - cont
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Detector Systematics (J. Zettlemoyer’s talk)
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*

*
*

* Dominant contribution in previuos studies 



Other relevant elements for the BNB analysis
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⚫ TPC calibration and Data/MC agreement (M. Mooney);

⚫ Beam and Data quality studies  (H. Hausner, J. Smith);

⚫ BNB flux systematics (L. Aliaga Soplin);

⚫ Model and systematics for  interactions (C. Marshall);

⚫ Fitting framework and sensitivities (J. Larkin);

⚫ Mock data studies (E. Worcester).

⚫ The status of all these activities is quite advanced, with short 

term plans fitting the timeline for a first oscillation analysis. 



Moving forward to a first oscillation analysis 

⚫ The goal is to complete the required studies for the full unblinding within this year.

⚫ We need to:

➢ Re-evaluate the detector systematics covering the residual Data/MC 
discrepancies;

➢ Possibly introduce new dials developed by DUNE to better cover deficiencies 
in the description of proton kinematics;

➢ Exploit the BNB flux systematics developed by MiniBooNE/MicroBooNE;

➢ Define the event statistics to be exploited for the full analysis, supported by 
sensitivity studies;

➢ Update the technote documenting the analysis and prove its robustness in view 
of the next steps foreseen by the blinding policy;
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Evaluation of systematics for BNB analysis

⚫ Minimal scenario A:

➢ Use the correct software configuration for the TPC simulation;

➢ Provide a new production of revised variations including the dominant contributions 
to detector systematics (recombination, TPC Induction 1 gain, intrinsic wire noise, 
incomplete transparency of Induction 2 wire plane, null variation);

➢ Exploit the event data analysis to evaluate the impact on the event reconstruction 
due to the cathode bending, the z=0 track split and the EE TPC short;

➢ Introduce the additional Genie cross section systematics developed by DUNE to 
better cover deficiencies in the description of proton kinematics;

⚫ Scenario B includes also: 

➢ The production of the additional variations listed by J. Zettlemoyer;

➢ The simulation of the YZ non uniformity for a more realist evaluation of the 
associated systematics.
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Next appointments: to check the progress/status of the analyses 

⚫ An online two days workshop in a month ( November 13 and 14). Goals:

➢ Present the status of oscillation, cross sections and BSM analyses;

➢ Release of the technical note describing the additional 30% control sample 
for the BNB oscillation analysis, the updated systematics, the fitting 
sensitivities, in view of the request of an enlargement of the control sample 
and of the following signal unblinding (at least the scenario A is required). 

⚫ An in-person three days workshop (at FNAL?) on December 16-18:

➢ Status of the BNB and NuMI analyses in view of the possible signal 
unblinding.
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Discussion on the reorganization of the sw and analysis groups

⚫ As agreed by the ICARUS leadership the analysis and software coordination 
group is now co-convened by D. Gibin, E. Worcester and T. Usher.

⚫ The three of us discussed and prepared a proposal of reorganization of the 
infrastructure and analysis groups, to make it more suitable for the current 
stage of the experiment;

⚫ The main ideas informing the proposal:

➢ Reinforce the analysis activities;

➢ Simplify the system, reducing the group number and their meetings;

➢ check activities weekly, to verify the status and advancements towards 
the agreed goals;

➢ Rationalize activities avoiding duplications in favor of shared tools;

➢ More directly engage ML in the system.
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A proposal of the organization chart
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⚫ It is important that the collaboration provides the people necessary to carry out 
the group activities.  

Task Forces

Analysis

Infrastructures



Draft of the re-organization
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⚫ An accompanying document has also been drafted, illustrating the general 
organization, the responsibilities and the scope of the different working groups, 
the frequency of the meetings, the possibility of task forces to implement specific 
urgent tasks;

⚫ Standing meeting time on at least a bi-weekly basis;

⚫ Two 1 h meetings per week to summarize and check the status of the activities for 
the infrastructure and analysis activities  (the two dashed red boxes in the 
previous slide), announced to the whole collaboration;

⚫ The task forces currently foreseen to operate in 2024:

➢ Overlays: to prepare the code and the infrastructure to overlap collected 
cosmic events and simulated neutrino events, to eventually replace the MC 
simulation of complete events (very expensive in terms of CPU and disk space);

➢ Shower reconstruction with Pandora: to develop and validate the necessary 
tools for the shower reconstruction in the TPC.



Discussion: 

1. Cross sections
2. BSM
3. Oscillation
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