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Short-Baseline Near Detector (SBND)
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BNB flux by flavor
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Short-Baseline Near Detector (SBND) - Cross Sections
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SBND

• Booster Neutrino Beam (BNB) peaks at 0.8 GeV  
– 93.6%      5.9%      0.5%  

– Probes various interaction modes with different final states
νμ ν̄μ νe + ν̄e

SBND Simulation



SBN
#today

Short-Baseline Near Detector (SBND) - Cross Sections

4 B. Carlson / New Perspectives 2024

• Booster Neutrino Beam (BNB) peaks at 0.8 GeV  
– 93.6%      5.9%      0.5%  

– Probes various interaction modes with different final states 
• Expect to see 2m /yr (left) and 15k /yr (right)

νμ ν̄μ νe + ν̄e

νμ νe
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Short-Baseline Near Detector (SBND) - Detector
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Credit - O. Palamara

CRT provides 4  cosmic coverage (not shown)π
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First Data Analyses
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B. Carlson -  CC inclusive 

• 2m events produced/yr 
• Benchmark detector performance, flux studies, neutrino-

nucleus interaction model comparisons, least impacted by 
nuclear effects

νμ

M. Jung Jung -  CC 0 1  

• 1.5m events produced/yr 
• QE-like selection 
• Explore nuclear effects using transverse kinematic imbalance 

(TKI) variables

νμ π p

L. Tung -  CC inclusive 
• 15k events produced/yr 
• High stats cross section, important to understand intrinsic 

νe

νe
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Event Displays
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• Tracks - continuous 
– muon, proton, pion 

• Showers - sparse and broad fragments 
– electron, photon (after pair 

producing)
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 CC Inclusiveνμ
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• Efficiency is 50%  CC events with 92% purity (work in progress)νμ

• Plenty of stats for a single or double differential cross section measurement
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 CC Inclusiveνe
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• Current efficiency 30.7%  CC events with 72.3% purity 

• Will select 13.5k  CC events for 1e21 POT
νe

νe
• Utilize CRUMBS BDT [1] to reject cosmics 
• PID BDT [2] used to identify particle type 

[1] H. Lay, APS April Meeting 2023 
[2] E. Tyley, IOP 2021

https://ui.adsabs.harvard.edu/abs/2023APS..APRN10007L/abstract
https://indico.cern.ch/event/1013634/contributions/4313093/attachments/2225581/3769656/etyley_IOP2021%20(13).pdf
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 CC 0 1pνμ π
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Final state Interaction mode
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 CC 0 1pνμ π

11 B. Carlson / New Perspectives 2024

• 0  selection targets QE-like interactions (dominant 
interaction mode) 

• Current efficiency 38% events, over 600k for 1e21 
POT 

• Proton identification can enhance QE-like 
interactions

π

Final state Interaction mode
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Future Analyses
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F. Nicolas - Hyperon L. Pelegrina Gutiérrez - CC νμ π±

H. Lay - NCπ0

Many more analyses  
on the horizon!

(See User’s meeting poster 
session Wednesday)

https://agenda.infn.it/event/37867/contributions/228369/
https://agenda.infn.it/event/37867/contributions/233440/
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• SBND is able to successfully select various neutrino channels to perform 
cross section analyses 

• The high stats of SBND will allow us to search exclusive and low intensity 
channels 

• LArTPCs enable good calorimetry with fine spatial resolution 
• SBND is powered up to 100 kV as of July 3, 2024 
• Stay tuned for future SBND cross section analyses! 

– L. Tung -  CC inclusive 

– M. Jung Jung -  CC 0  

– B. Carlson -  CC inclusive 

– H. Lay - NC  

– L. Pelegrina -  CC  

– F. Nicolas - Hyperon

νe
νμ π

νμ

π0

νμ π±

Conclusion
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Thanks!
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 CC Inclusiveνμ
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• Measure lepton kinematics from resulting CC interactions 
• GiBUU (orange) and GENIE (blue) generators predict differing event rates 

and shapes 
• Differing QE modeling largely drives these differences
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 CC 0 1pνμ π
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• Differential variables , ,  
further probe nuclear effects 

• Can perform differential cross 
sections in these variables or use 
them to further isolate QE-like 
events 

• Used to study final state 
interactions, nucleon-nucleon 
correlations, and fermi motion

δpT δαT δϕT

S. Dolan, hal-01909238

https://hal.science/hal-01909238
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 CC Inclusiveνμ
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Event Selection

Input 
Rockbox + Cosmics + Nu

Flash Match 
opt0_score > 320

Nu Score 
nu_score > 0.5

Fiducial Vol 
190 cm < |x,y| 

10 cm < z < 450 cm

Has Track 
trackScore > 0.6

Has Muon 
(See Track PID)

Track PID
Input 

Slice with tracks

Muon? 
L > 32 cm &  < 18 &  > 87χ2

μ χ2
p

Proton? 
 > 97χ2

p

Pion!


