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GENIE zero momentum nucleons in NC

GENIE v3.0.6 G138_02b_02_11a
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Fin-Init:

Vertex: 9.60000 m, y = 0.00000 m, z = £.00000 m, t =  3.566833e-09 s)

| Err flag [bits:15-=0] : 0000000000000000 1st set:
| Err mask [bits:15->0] : 1111111111111111 Is unphysical: NO | Accepted:

* Check samples:
* Honda flux @ JUNO
« Ev:0.1-20 GeV
« Target: C-12, including NC and CC interactions
* Genie versions: v3.0.6, v3.2.0 and v3.4.0
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Check-1: NC

% Check1: the fraction of events with Ek=0 nucleon in different cross
section models and different genie versions
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Fraction with hN
FSI model >
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FSI model
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Check-1: CC

Check1: the fraction of events with Ek=0 nucleon in different cross
section models and different genie versions
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* Check the same models and Genie versions as NC events
v" No CC events with Ek=0 nucleon production
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Check-2

s Check2: the distributions of kinetic energy of final-state nucleon in QE
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» In hN models, the fraction of nucleons w/ Ek=0 is about 25% in QE within [0, 100] MeV Ek range
» In hA model, the fraction is about 10%
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Check-2

s Check2: the distributions of kinetic energy of final-state nucleon in QE
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Quite similar results in new versions of GENIE

In hN models, the fraction of nucleons w/ Ek=0 is about 25% in QE within [0, 100] MeV Ek range
In hA model, the fraction is about 10%
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Check-3

s Check3: check if energy is conserved before and after QE interactions
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Events with Ek=0 € =» energy is not conserved
Other events: energy is conserved

Jie Cheng
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Check-3

s Check3: check if energy is conserved before and after QE interactions
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> Quite similar results in new versions of GENIE
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Check-4

s Check4: check if the nucleon with Ek=0 is strongly correlated with FSI
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» \Very strong correlation between nucleon (Ek=0) with FSI

» Why there is no nucleon production with Ek=0 in CCQE events?

Jie Cheng
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Check-4
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» Check4: check if the nucleon with Ek=0 is strongly correlated with FSI
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» \Very strong correlation between nucleon (Ek=0) with FSI
» Why there is no nucleon production with Ek=0 in CCQE events?
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Check5: nucleon multiplicity
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Check-5

s Check5: nucleon multiplicity
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Summary

*¢* Nucleon production with Ek=0: not be ignored

+* Only in NCQE process, about 20% (hA model) - 35% (hN model) NCQE events
with nucleon production (Ek=0)

>

L)

» The fraction of nucleons (Ek=0) of the total nucleons in NCQE is about 25%
and 10% for hA and hN, respectively

D)

+* The kinetic energy distributions of nucleon (Ek>0) from NCQE is quite similar
in hA and hN models (different in CCQE)

** The events with nucleon production (Ek=0) :

/

¢ energy is not conserved!

/

%+ Strongly related to FSI

¢ For nucleon multiplicity, NCQE (including nucleon(Ek=0)) is more consistent with
CCQE

** Any comments or suggestions for these nucleons?
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