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Outline

Features of Genie v3

Consequences for any software linking against Genie

Specific requests from LArSoft
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GENIE Version 2.12.10

CCQE models
Llewellyn Smith
Nieves, Amaro and
Valverde

MEC models
Empirical
Nieves Simo Vacas

Nuclear Models
Relativistic Fermi Gas
Local Fermi Gas
Effective Spectral
Functions

Single Kaon

Λ production

RES
Rein-Sehgal
Berger-Sehgal
Kuzmin-Lyubushkin-
Naumov

COH
Rein-Sehgal
Berger-Sehgal
Alvarez Ruso

FSI - Intranuke
Full Intra-Nuclear
cascade
Schematic based on
Hadron-nucleus data

Only one Comprehensive Model Configuration (CMC)

Default tune has not changed
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Global model configurations

Global model configurations - Main v3 feature

“Comprehensive Model Configurations”
Self-consistent collections of primary
process models

Help cooperation between collaborations
Unified model identifications
Allow comparisons of physics results

Single command-line flag
--tune G16_02a

Complete characterization against public
data

Willing to host configuration provided by
experiments

System flexible enough to allow tuned
configurations with respect to datasets

--tune G16_02a_01_003

graphics by grafiche.testi@gmail.com
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Global model configurations

Comprehensive Model Configurations

Dedicated web page – tunes.genie-mc.org/

List of available configurations

http://tunes.genie-mc.org/
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Global model configurations

Comprehensive Model Configurations

Details and configuration
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Global model configurations

Comprehensive Model Configurations - Why do we need this?

Genie is not just a generator
We have data and a tuning analysis framework
⇒ See my Fermilab neutrino seminar - September 2017

the Generator is just what “traditional” analysers are using

v3 is the interface to a continuous modeling effort
Systematic usage of data to deploy configurations
Easy way to identify (and use) models developed by other experiments

Minerva
Liquid argon tune is a possible outcome of the SBN program

Help interaction between different experiments

This approach is aligned with LArSoft commonality between experiments
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Implementations

Toward Genie v3 - Techicalities

LArSoft users are not using genie directly
⇒ Differences needs to be propagated through the GENIE EventGenerator

Add a tune parameter in the fcl file
Set accordingly the RunOptions

CMC, Tune and Event Generator List
see https://genie.hepforge.org/trac/browser/generator/trunk/src/
Framework/Utils/RunOpt.cxx

the global configurations will be in the $GENIE/config directory
Independent from the software
Models will be updated and mantained simply updating Genie
No model-specific updates expected in the API

⇒ Here we could host specific configurations from experiments

There are other changes which might affect the LArSoft interface
Stucture of the source code
Parameter input

https://genie.hepforge.org/trac/browser/generator/trunk/src/Framework/Utils/RunOpt.cxx
https://genie.hepforge.org/trac/browser/generator/trunk/src/Framework/Utils/RunOpt.cxx
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Code structure

Source code structure

The code structure changed completely
Every code linking against genie will be affected

There is a sed script that can update the header files
trunk version

$GENIE/src/contrib/misc/replace_header.sh
$GENIE/src/contrib/misc/replace_header_files.sed

https://genie.hepforge.org/trac/browser/generator/trunk/src/contrib/misc/replace_header.sh
https://genie.hepforge.org/trac/browser/generator/trunk/src/contrib/misc/replace_header_files.sed
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Code structure

Status

TO DO: reorganization of the input parameters
Necessary to make things more coherent in the code
Development is happening in a private branch of the code
Mostly done ⇒ No changes expected in the API

We are in a transition phase
Trunk is the best working candidate for v3
You can use it to start including and test Genie v3 in LArSoft

https://genie.hepforge.org/trac/browser/generator
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Requests from LArSoft

Gianluca asked my to comment about two issues:

Experiments supporting the transition

Compatibility with old version
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Supporting experiments

Experiments

SBND is supporting the new version
⇒ Most likely also the whole SBN program will support it

v2 will be no longer mantained
No manpower to mantain a number of versions

⇒ v3 will be the only genie version available anyway
I do expect other experiments to ask for it, eventually
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Models

Backward compatibilty

General approach:

“Each old model will have a counterpart in v3 close enough to the
corresponding v2 version”

Most of the old models will be available exactly as they are now
Exceptions: FSI models
We have different versions of them periodically updated
The old ones - including the default - won’t probably make it into v3

⇒ We are not really concerned as the running experiments are not using the
old FSI models

Example of things which won’t be changed - click here

Whatever old configuration people managed to set up it will be possible
reacreated again

changes in the xml files to be compatible with the new parameters
organization

https://cdcvs.fnal.gov/redmine/projects/nutools/wiki/GENIE_Configuration_Files
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Known LArSoft issues for interactions

Error report

The interaction type definition is dumb
⇒ nusimdata/SimulationBase/MCNeutrino.h

it mixes different codes from different
sotftware
One of those software package is not even in
LArsoft

Why is that? Can we use simply the Genie
interaction type code?

Nuance codes do not include MEC, so we
should not use them at all!

Even Diffractive is missing, but I reckon is not
a big deal in a LAr experiment

https://nusoft.fnal.gov/larsoft/doxsvn/html/MCNeutrino_8h_source.html
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Conclusions

It took a while but the release of GENIE v3 is getting close
present trunk can be considered an alpha version

Things are interesting for LAr experiments
First large amount of data out of v-Ar interactions
Huge potential in terms of modeling development

⇒ Genie is a common ground for physics modeling

Need to adapt LArSoft infrastructure
Not particularly challenging (personal opinion)
Comments or requests?
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GENIE - www.genie-mc.org

GENIE Collaboration

Luis Alvarez Ruso8, Costas Andreopoulos2,5, Chris Barry2, Francis Bench2,
Steve Dennis2, Steve Dytman3, Hugh Gallagher7, Tomasz Golan1,4, Robert Hatcher1,

Libo Jiang3, Rhiannon Jones2, Anselmo Meregaglia6, Donna Naples3,
Gabriel Perdue1, Marco Roda2, Jeremy Wolcott7, Julia Yarba1

[ Faculty, Postdocs, PhD students]

1 - Fermi National Accelerator Laboratory, 2 - University of Liverpool, 3 - University of Pittsburgh,

4 - University of Wroclaw, 5 - STFC Rutherford Appleton Laboratory, 6 - IPHC Strasbourg,

7 - Tufts University, 8 - Valencia University

Core GENIE mission
1 ... provide a state-of-the-art neutrino MC generator for the world

experimental neutrino community

2 ... simulate all processes for all neutrino species and nuclear targets, from
MeV to PeV energy scales

3 ... perform global fits to neutrino, charged-lepton and hadron scattering data
and provide global neutrino interaction model tunes

www.genie-mc.org
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