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MiniBooNE Saw A Big Excess! [1]
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What Was It?

Probably not v,CC [2]

Could it be

Alternatively, could excite a A"
and produce an invisible neutron

I NC#winFV
B v, CC 7%in FV
Other v in FV

e .80 x 10 POT Data

B v outFV

B Cosmic Data

ranp = 3.18XNC A — N~ in FV, Np
Taop = 3.18XxNC A — N~ in FV, Op

WC 14Np
_ unconstr.

Pandora 1~41p

unconstr.

WC 1~40p
_ unconstr.

Pandora 1~40p

unconstr.

MicroBooNE can see low energy hadronic activity and dE/dx information,
letting us distinguish between electron and photon topologies

e We target NC A — Ny events, the only significant expected source of

single photons

e This process has never been observed, and the MiniBooNE Collaboration
concluded that a 3.18x scaling of these events could explain the LEE
fairly well [1]

14

12 -

—_
-

S
o
O
4y
LL
@
qv;
O
)
=8

-
<
8

00

D

Asimov Wilks’

V‘\

NC A — N~
Scaling Hypothesis

Y Standard GENIE Prediction

NC A — N~
Scaling LEE hypothesis

WC 90% CL Exclusion

Pandora 90% CL Exclusion
WC+Pandora 90% CL Exclusion
MiniBooNE 1 o

MiniBooNE 2 o

MiniBooNE 3 o

MicroBooNE Simulation,
\ Preliminary

'\
'\ \
6

3 10 19 14

x le F r
WY TANP Scale Facto

S, U.S. DEPARTMENT OF Office of

ENERGY Science

Swiss NATIONAL SciENCE FounpaTion @ Facilities Council

Data point
coming soon!

| MicroBooNE
Preliminary

Data point
coming soon!

Uncertainties decrease after
sideband constraints!

0 Y-

t- event in the TPC with
one exiting photon

e The photon topology is very difficult in

MicroBooNE, with large backgrounds of

) — Y + y backgrounds where one photon

IS hot reconstructed

o Particularly true for 1yOp, when we do
not know the neutrino interaction vertex

location
Xa\ 7" event outside the TPC Wire-Cell Pandora
N with one entering photon
Previously, we measured an Pr;dlctted
: : ven
NC A — Ny rate consistent with the
Overlaps:

nominal prediction, mostly using the
1y1p channel [3]

This analysis adds new selections using Wire-Cell 3D reconstruction

e Small overlap with prior Pandora reconstructed selections, which means
we almost double our data statistics

e Significantly increased performance for 1y0Op events:
o efficiency: 5.6% — 8.8%
o purity: 4.4% — 8.8%

We expand to a 2D LEE hypothesis, considering different scaling rates of
NC A — Ny with and without protons, Xy, and X,

The MiniBooNE LEE becomes a diagonal band, showing the phase space
that leads to a total NC A — Ny rate consistent with the excess

The addition of Wire- E -
Cell channels leads to -
k-

a significant Eﬂ?

Supporting MicroBooNE Public Note:
https://microboone.fnal.gov/wp-content/uploads/
2024/06/MICROBOONE-NOTE-1126-PUB.pdf
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improvement in 1yOp
sensitivity!
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