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Physics Motivation

~20% of nucleons form
short range correlated (SRC) pairs
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Electron scattering
experiments revealed the
existence of a high
momentum tail beyond
Fermi momentum kF
accounting for
~20% of the nucleons in the
form of correlated pairs

arXiv:1710.07966



However...

Correlated Fermi Gas (CFG) Model
not available in GENIE until recently

Missing physics knowledge that has to be incorporated
before future neutrino experiments start
making high precision measurements (accuracy < 3%)



However...

Correlated Fermi Gas (CFG) Model
not available in GENIE until recently

(instead Relativistic, Local et al)
CCQE @ E =1 GeV on '°C
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Overview of CFG implementation in GENIE
How-to-do’s
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Correlated Fermi Gas Model

For the implementation of the CFGM, the introduction of two parameters is necessary:
e SRCpraction = 0.2, percentage of nucleons with a momentum greater than kp.
e koutoff = 0.7 GeV, the point where the momentum distribution becomes zero.
A description of the CFGM is included below.
e Uses a local Fermi gas when k < kp.
e Uses a high-momentum tail when kr < p < kcutoff-
e Becomes zero when p > kcuioyy-
The exact functions that will be included into GENIE can be seen in expression 1.
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SR C Fraction

Controls fraction of high momentum tail (~20%)
Future experiments might make more accurate measurements
Thus must provide the flexibility to easily modify it
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SR C Fraction

[llustration of the eftect when changing the fraction
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How to ...

Activate the Correlated Fermi Gas ?

config/GXY_AB/ModelConfiguration.xml

The

'NuclearModel rk nuclel
(typically a Fermi Gas Refineme for specifi
ing the 'NuclearModel@Pdg=10LZZZAAAI ion
s forced for all isotopes.
p 1g": 1 "NuclearModel"> genie::EffectiveSF/Default </param> --> .
I-- <param type="alg" name="NuclearModel"> genie: :FGMBodekRitchie/Default </param> --> Comment ln the

<param type="alg" name="NuclearModel"> genie::LocalFGM/Default </param>

A— > Jast line

<param type="alg" name="NuclearModel"> genie::LocalFGM/Correlated



https://github.com/GENIE-MC/Generator/tree/master/config
https://github.com/GENIE-MC/Generator/tree/master/config/G18_10a

Modity the SRCFraction / Momentum CutOft

config/LocalFGM.xml

<param_set name="Default">
<param type="string" name="CommonParam"> FermiGas </param>
CutOff known from electron scattering experiments

s meerml ation functions (arXiv:171f

————— = — : 0.07966)-->
<param type="double" name = "LFG-MomentumCutOff"> 0.7 </param> > d‘f bt d
S e um e Modi y 1n order to

<pjara1‘ set name="Correlated"> Change momentum Cut

--Correlated Fermi Gas Model

- Percentage of high momentum / SRC tail H‘
In the Correlated Fermi Gas Model, 20% of our nucleons live under the high momentum tail O
(K. S. Egiyan et al., Phys. Rev. C 68 (2003) 014313 and Phys. Rev. Lett. 96 (2006) 082501

hort range correlations and the isospin dependence of nuclear correlation functions (ar

- Sho :(1;‘;':;Ti;u-'E:T‘éé-ivti- )
<param type="double" name = "SRC-Fraction"> 0.2 </param> > MOdlfy ln Order tO

change fraction of high

momentum tail
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https://github.com/GENIE-MC/Generator/tree/master/config

Addition of emitted recoil particles

and choice of kinematics

& NOT MEC INTER ACTION!

Available Options

® Back-to-back with respect to leading nucleon

e Gaussian center-of-mass motion (not in master yet)
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Part of the functionality already
available in the GENIE master branch

However not enabled by default!
& On top of that,
ongoing discussion on how

to handle energy conservation

But working on that, so stay tuned !
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Thank you !
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