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The Short Baseline Neutrino program consists of two Liquid Argon
Time Projection Chambers, SBND and
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BNB Neutrinos at SBND

Beam composition:
v, (93.6%) v, (5.9%) v, + v, (0.5%)
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Detected mean v, energy: ~0.8 GeV
Vv interactions per day: 12,000
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BNB Neutrinos at SBND PRISM
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Beam composition: SBND’s proximity to ’ o

v, (93.6%) 7, (5.9%) v, + 7, (0.5%) beam target provides a 5
10! high neutrino flux and E
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SBND Physics

e Short-baseline neutrino oscillations:

* Neutrino-nucleus interaction physics:
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* Beyond Standard Model physics:
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SBND Physics e v,

\V” — Vg

* Short-baseline neutrino oscillations:
* Test baseline-dependent new physics in v, and v, with
two-detector setup, beyond single-detector sensitivity.

* Neutrino-nucleus interaction physics:

* Beyond Standard Model physics:
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SBND Physics e v,

~\\ ? 1 \
S vu < Vt o uCC ___ SBND preliminary
 Short-baseline neutrino oscillations: SBND-DUNE %
* Test baseline-dependent new physicsin v, and v, with 4| beamv overlap o

two-detector setup, beyond single-detector sensitivity. P

. . . . .. --~._,§?&990/0 of SBND | [ eox%

* Neutrino-nucleus interaction physics: B 7809 of DUNE | M
* Probe complicated GeV particle and nuclear physics - -

* |Improve v-Ar interaction modeling ; -

Fraction of DUNE FHC Events
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* Provide critical ingredients to v oscillation, particularly 90% of SBND " [GevI
for DUNE with strong phase-space overlap 48% of DUNE
_ | ] SBND beam v
« Beyond Standard Model physics: L ] DUNE beam

Atmospheric v
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SBND Physics

N
. . . . vll — Vs
* Short-baseline neutrino oscillations:
* Test baseline-dependent new physics in v, and v, with

two-detector setup, beyond single-detector sensitivity.

* Neutrino-nucleus interaction physics:
* Probe complicated GeV particle and nuclear physics
* Improve v-Ar interaction modeling
* Provide critical ingredients to v oscillation, particularly
for DUNE with strong phase-space overlap

* Beyond Standard Model physics:
 Test many dark sector models and alternative
explanations of short-baseline anomalies.
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v, CC SBND Preliminary
SBND-DUNE 7 .
v
a| beam v overlap 7 20%

/ 40%
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Fraction of DUNE FHC Events
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90% of SBND

48% of DUNE

SBND beam v

i’ DUNE beam
Atmospheric v

and more...

heavy neutral lepton
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The SBND DeteCtOr ‘TimeProjectionChamber ‘
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Assembly at -100 kV
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The SBND DeteCtOr ‘TimeProjectionChamber ‘
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Assembly at -100 kV
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Inductions | Anode Plane Assemblies
Collection | connected to cold electronics
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The SBND Detector ‘Time Projection Chamber ‘ \\\\\\\WU
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Assembly at -100 kV
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Collection | connected to cold electronics
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The SBND Detector ‘Time Projection Chamber ‘ \\\\\\\WH}!‘
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SBND Construction
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2016-2018: Site construction
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Installation & Commlssmnlng 2024 Juy: high voltage ramp up
| AjrmEe . - .
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Detector Installation Liquid argon filling Neutrino data-taking!
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SBND Physics Data Taking ;
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6 million neutrino interactions (4 million charged-current)
collected, largest v-Ar dataset ever!
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Time Projection Chamber Performance

TPC cold electronics achieves
excellent signal-to-noise ratios.
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0 SBND Data

Time Projection Chamber . [—

Calibration in Progress
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Electron/Photon Performance

Michel-e and ° mass peak
serves as control samples for
shower calibration.
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EIectroanhoton Performance

Michel e

Michel electron

Michel Electron Candidates / Bin

06/22/2026

SBND

Analysis in
Progress

20 30 40 50
Reconstructed Michel Electron Energy [MeV]
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Michel-e and ° mass peak
serves as control samples for
shower calibration.
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EIectroanhoton Performance

s s e v Michel-e and ° mass peak
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Coated PMT & uncoated PMT

Photon Detection System __

AN AN '
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reconstruction SBND Analysis in Progress
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= Coated PMT & uncoated PMT
Photon Detection System - o -

CosmiC'Ray Tagger Vacuum
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First Physics Results:
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First Physics Results: v,,CC 1ulp Systematics

SBND Preliminary
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* Systematic budget is dominated by flux & background channel cross-
section uncertainty, both smaller than previous measurements

* Small detector modeling systematics indicate good TPC modeling

Poster #444 (Tue.)
Detector Systematics

06/22/2026

First Physics Results from SBND, Linyan WAN

&
=
<
o
O
m
<
=i
o
2
<
o
w
-
T}
Q
Q
<
—
<
Z
O
<
=
=
[+ 4
w
T




| | |
First Physics Results: v,CC 1ulp Cross-Section |-
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* First physics result within 1.5 years of physics data-taking
* Unprecedented precision on v,CC 1ulp cross-section!
* With unique capability to scrutinize interaction models
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More Exclusive Channels Analysesin progress with
only 2 days of SBND data!

Vy CC coherent
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Poster #299 (Thu.)
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More Exclusive Channels

Vy CC coherent

40
e Signal
307 * Resonance
s |1 backgrounds
@ 20-

104 e
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POER RUN 18255, EVENT 382579

Poster #299 (Thu.)
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Analyses in progress with
only 2 days of SBND data!
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Rsen § February 16,2025
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More Exclusive Channels Analysesin progress with

only 2 days of SBND data! m

v, CC coherent v,CClm S

5

1750 o m

40 . * Interacting 2

* Signal <

30- « Resonance | g™ s .

g backgrounds | & ' o
o 1 L

@i 20 | 750 l={= <

777777777777777777 500 <

w4 b | 250 8

n # <

X X ¢ X x| 0.13 0.22 0.3 0.41 2 E

Pn [GeV] =

o

|tlreco. (GeV/c)? S e i

0'300 300 400 500 600 700 800
Reconstructed My, [MeV]

Poster #295 (Thu.)

RUN 18255, EVENT 382579

Fobruary 16, 2025 Poster #299 (Thu.)
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Electron Energy (GeV) - RUN 14729, EVENT 41
0.5 GeV threshold to avoid unblinding LEE sanp & LANE 2
July 11, 2024
* |Integrated purity: 81% e

* Integrated efficiency: 26%
* Expect >10k events in 3-year SBND data
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Sterile Neutrino Oscillation ‘ i
candidate

* SBN can probe the short-baseline anomaly onv,, v,,
and neutral-current channels independently, each
with high sensitivity, using various topologies and
reconstruction techniques

* Two-detector setup enables us to probe the short- G,  RUN 18255, EVENT 77608

§ PLANE 1

baseline neutrino anomalies model-independently. b L e e L

FERMINATIONAL ACCELERATORLABORATORY

P. Machado et al, arXiv:1903.04608V11
I Neutrino Energy: 700 MeV

o
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g1 i | poster #382 (Tue.)
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A T— e Poster #298 (Tue.)

Length of Neutrino Flight [m] RUN 14737, EVENT 1881
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July 11, 2024 NC | Poster#300 (Tue.)
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Sterile Neutrino Oscillation
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ICARUS
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SBN Analysis in Progress ;

1.50

 SBND deepens the SBN sensitivity by more than :
an order of magnitude by constraining the event 1.oof
rate close to the source. _

Events

0.50

* The high statistics and unique features like oanky
SBND-PRISM allows binning the data to provide
powerful handles on flux and cross-section.
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Searching for New Physics
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SBND CRT Beam Telescope BNB POT: 2.95x1(0%°
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Prior to SBND data-taking, we
conducted a search for Long-
Lived Particles using SBND CRT
with high sensitivities.

Data result coming soon!
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Searching for New Physics “
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Prior to SBND data-taking, we
conducted a search for Long-
Lived Particles using SBND CRT
with high sensitivities.

Data result coming soon!
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Looking Ahead

First physics NOW:

* Exclusive and inclusive cross-
section channels

* Short-baseline anomaly with
various topologies

* Novel physics searches with
timing information

FERMINATIONALACCELERATORLABORATORY



Looking Ahead Much more to COME:

e ~10 % 10%° POT and 9 million events in
the planned 3-year running.

* Holistically probe and constrain v
interaction in the 0.2-3 GeV range

 Conclusively address the sterile neutrino
solution to the short baseline anomaly

* Expand novel physics searches to
unexplored phase space and signatures

First physics NOW:

* Exclusive and inclusive cross-
section channels

* Short-baseline anomaly with
various topologies

* Novel physics searches with
timing information

FERMINATIONALACCELERATORLABORATORY

A ta g tuned! 8]




Take-Away Messages
* SBND is here!

« SBND has been stably taking physics data since 2025, has accumulated the largest v-Ar
dataset, and shows amazing detector performance.
* We released the first physics results!
* Onvy,CC 1ulp cross-section with a high precision capable of scrutinizing models
* Also, a lot more analyses in-progress!

 Expect a flood of physics results coming!

 Covering cross-section, short baseline anomaly, and new physics searches!
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Check Our Posters!

Tuesday

Tuesday
Oscillation Physics

Detector Performance

#436 signal processing
#123 MeV reconstruction
#186 timing reconstruction
#444 detector systematics
#478 X-ARAPUCA at SBND

#287 1ulp channel

#375 1uNp traditional reconstruction
#465 1uNp ML reconstruction

#382 multi-topology v,, channel
#298 v, channel

\\#300 neutral current channel

Thursday:

Cross-section and BSM Physics [ ‘

#299v,, CC coherentm
#262v, CC 1m

#295 n production

#479 v, CC inclusive

#214 showers and photons
#297 cross-section modeling
#187 heavy neutral lepton
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