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Work to do and done thus far

Working with Steven Gardiner and Marco Roda
o Will complete conversion of new radial annihilation distribution to XML or vector format
o Will make two “tunes” of the NNBarOsc module

1. A “Legacy” tune, with all original assumptions in play

2. A“Modern” tune, with all best assumptions available to GENIE v3+ (including new radial annihilation distribution)

| have completed production of ~six 10,000 event samples for study with Yeon-Jae Jwa and Georgia
Karagiorgi
o Actually eight models (but the default is a Bodek-Ritchie):
{hNnc, hAnc}®{Default, Bodek — Ritchie, Local Fermi Gas, Effective Spectral Function}
o All use original radial annihilation distribution
° Same eight model combinations will also be run for new annihilation distribution
° Once completely validated, | will update this presentation in full on the group meeting’s Indico page
° Can also make a DUNE DocDB entry if you like
o Will then do full LArSoft reconstruction, and hand off all events to Yeon-Jae for CNN (?and BDT?) analysis

o Aaron Higuera will not be available to render BDT analysis
o All this work will go into the final uncertainty/signal stability assessment
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An Interesting consequence...

It turns out that the annihilation position as a probability distribution is not actually

RO = 1.4 (40)1°

a Woods-Saxon within the original GENIE NNBarOsc module 4.78793
> Instead, the unity-normalized function is P(r)~p(r)r?: .
rho[r] =
14+ E;:::
V~JP(r)dr~jp(r)r2dr 5

1% c1.85185‘ 4.78793r

Thus, one must consider the behavior not of p(r), but its convolution with r?
> This does not look like a Woods-Saxon much at all...
° Indeed, it looks a lot like the new radial annihilation position distribution created by Jean- 12|

Plot[r® rho[r], {r, @, 10} ]

Marc Richard (see next slide) ol
° Thus, | actually don’t expect much change in the model from the inclusion of the new af
annihilation position distribution ef
° However, the inclusion of correlations between r and the momentum of the nucleons may <}
have more consequential effects 2f

o Present in the Local Fermi Gas and Effective Spectral Function nuclear models
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GENIE v3.02 E. S. Golubeva

l—‘—l : \
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n, p and n distributions are identical n and {p, n} distributions are different

Initial Intranuclear Radius:Momentum Correlations (r: Pg; P, )

All non-LFG GENIE distributions look rather similar for 7, p and n, but are quite different for Golubeva’s due to a

zoned local Fermi gas and an antineutron potential
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GENIE v3.02 E. S. Golubeva
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The eff. spectral function does show some two-body correlations; | will review this code soon; GENIE’s and Golubeva’s Local Fermi Gas

models seem consistent and do not show two-body correlations
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GENIE v3.02 E. S. Golubeva
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No highly apparent correlations exist outside of LFGs, although some diagonals might be visible in the ESF plots...
...but | could see this just being a momentum cutoff effect
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Initial Annihilation Meson Multiplicities
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Counts {per 10,000 events)

R T

2400
2200
2000
1800
1600
1400
1200
1000

800

600

400

200

Final Proton Multiplicities

i

Golubeva-Richard-Pareyev
Golubeva-WS-Pareyev
AN2018 & Default

hAZ2018 & Default

hN2018 & Bodek-Ritchie
hA2018 & Bodek-Ritchie
hN2018 & Local Fermi Gas
hA2018 & Local Fermi Gas

hNZ2018 & Eff. Spectral Function O u tgo I n g

hA2018 & Eff. Spectral Function

Golubeva- Richard-Pareyvey

Entries 10000 P rOtO n

Mean 3.459

saoee 200} |\ /|y [tiplicities

Large discrepancies in hN INC vs.

our Golubeva’s INC caused by

* No local decrease in nuclear
density upon annihilation

=y -
M
.
F¥
oo

4/17/2019

10 12 14 16 * No nucleon evaporation model
Proton Multiplicity

NEW EVENT VALIDATION FOR GENIE NNBAROSC MODULE 11



Final Neutron Multiplicities
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Counts {per 10,000 events)
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Counts {per 10,000 events)
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Total Momentum of Annihilation Mesons (GeVic)
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No photons included in GENIE currently
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