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What is NuTools?
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• NuTools is a set of C++ packages designed to be generically useful for neutrino 
experiments

• It assumes that an experiment is using the ART framework in general

• It provides 

• Interfaces to popular simulation code like GENIE, G4, CRY

• Basic event display functionality to be used with ART

• Tools to interact with the GENIE reweighting functionality, beam reweighting as 
well

• Definitions of simulation data products to characterize particles, collections of 
particles for a given trigger, neutrino flux, etc

• Currently it is used by NOvA and LArSoft (and all experiments using LArSoft)

• Benefit of using NuTools is that it is constantly checked by several experiments 
and one does not have to reinvent the wheel

• Changes to NuTools are closely monitored to ensure that no experiment breaks it 
for the others

• https://cdcvs.fnal.gov/redmine/projects/nutools/wiki



NuTools in Relation to Other Packages
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Using NuTools To Evaluate ND Options
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• NuTools is already used by the LArTPC folks on DUNE, and folks working on the 
straw-tube tracker detector are also familiar with it, as are some of the folks 
interested in the high-pressure gaseous argon TPC option

• This is a set of tools that can be easily deployed and allow for an apples-to-apples 
comparison of the different options

• The following are the necessary inputs from the groups working on each option

• A GDML file describing the geometry in a format that is also readable by 
ROOT (ie some allowed constructs are not currently implemented in ROOT)

• A set of G4 user-defined “actions” for telling G4 what information to store (ie 
how to store the particles that are tracked)

• A way to tell G4 to be sure to track the particles on the appropriate step scale 
for monolithic volumes (ie LArTPC, HPGTPC)

• Much of the two areas above can be copied from LArSoft



G4 UserActions (copy 
from LArSoft)

Work Flow
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Getting Started
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• The STT and HPGTPC both need to have git repositories setup for storing the 
code

• Within those repositories some boiler plate definition files need to be created 
(copied from LArSoft)

• Some of the files will reside in a ups directory to define the ups product 
information for the detector-specific code

• Top level CMakeLists.txt file for the build

• This strategy keeps the coding environment the same as for LArSoft

• At least two packages need to be created in each repository

• Geometry to hold the definition of a Geometry art service and the GDML files

• G4Interface to hold the code needed to communicate to the NuTools G4Base 
code

• A separate package to perform the conversion of G4 energy depositions into 
raw data can be added as appropriate, but not necessary to get started



Making Comparisons

7

• A module will be run to simulate the energy depositions in each of the detectors

• That module will create data products as defined in the NuTools/Simulation 
package

• Suggest creating a separate git repository to hold the code that does the 
comparison between the different detector options

• Keeps the comparison code consistent between the groups

• Comparisons could be done using a combination of ART files and TTrees 
created from ART files
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MCTruth
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MCParticle
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MCFlux
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MCNeutrino
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MCTrajectory


