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SuSA principle

« Scaling QE nucleus- * SusaV2 detalilled in
neutrino using the thesis «Charged-
electron-nucleus data current neutrino

Interactions with

nucleons anf nuclel at

Intermediate

energies » by

. Superscaling means the Gulllermo Daniel
scaling function depends Meglas Vazquez from
only on the scaling Sevilla University
variable and is
iIndependent of nuclear :
species

« Scaling depends on a
single quantity: the
scaling variable |



Scaling variable
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Scaling variable

1 h—1 * Depends on transfer

Y=
VEe (140 )t+xy/t(r+1) ~ Momentum (q) and
transfer energy (gO)

* nucleon separation
Energy (Eshift) has to
be removed from
transfered energy

Fermi Momentum




Susa parametrized scaling function

 Obtained from QE
electron scaterring
and single nucleon
scafttering.




SusaV?2 parametrized scaling
function

Reference scaling functions « Combination of :
In the SusaV2 model

- Susa
- Relativistic Mean Field (RMF)

- RelativisticPlane Wave
Impulse Approximation
(RPWIA)

 The 5 scaling functions
presented here are linearly
combined to have 3 scaling
functions two longitudinal
and one transverse




Why testing SUSA?

 SUSA model use semiphenomelogical
approach with electron scattering data :

— use this to compare LFG result to electron
scattering data

» See If we can apply the SUSA methodology to
our current LFG.

* Explore the possiblility of including a SUSA MC
model in NEUT.



Direct comparison with LFG CCQE

—
>
)
Q xil0=
= (q\] ;
= X B —— Cross section vs psy
L "‘E L
s 3— —— 1pthvs psy
29— S, i
L N’ : 2p2h vs psy
: %-2.5 :_ other vs psy
2 __ B : ---- 1p1h+2p2h vs psy
B Sk
i Related to the need  2[
L to increase 2p2h in -
i our model? 1.5~
E 5
i / ;
: TR R 1=
0.5_— 0.5:_
I :;\\\\ /// : _______
0_1 W N bl i LRk L1 Lo lian Ll it O__J,LJ_L R B == I I‘-;_I__ljlwlhl_l—TlnlhlAlv77
—2 15 -1 -05 0 05 1 1.5 225 3 -2 -15 -1 -05 0 05 1 D= 2 =613

Here E shift applied to  is fixed to 20 MeV.

1plh (red curved on right plot) is limited to Y <1,2 — Incompatible with the
parametrized SuSA scaling function on left plot

This correspond to ¢” where 2p2h is important



Direct comparison with LFG CCQE
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Lack of low and high ¢ value for LFG CCQE
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Reason for lack of high @' ?

» Scaling variable
depending fermi
momentum

» Lack of high ¢' tail -
limited Fermi
Momentum

« But LFG Model restrict
Fermi momentum
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Effect on reconstructed energy

« Scaling variable vs
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Monte Carlo from SUSA

Obtained from Susa papers.

dOSUSA(EQ) dORFG(EQ)

SUSA/ !
= E, E,0
dE,dcost,  dE,dcost, ] (W' m ;u))

This can be obtained from NEUT
increasing the Fermi level to
large values (500 MeV/c)

This approach will allow us to
have a full kinematics of the
hadron component.

Need to understand how to
include the Pauli blocking.
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Conclusion

* First comparison between SuSA and LFG
model made

 Potential loss of CCQE cross section in our
LFG model for high value of the scaling varaible
=> for event where transfer energy contribution
IS higher (for a fix transfer momentum)

» Scaling variable value linked Fermi momentum
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