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Pre-fit uncertainty size on 
the  fit variable

o Post-fit uncertainties are 
expected to be constrained to 
a few-percent level

o Simultaneous fit of exclusive 
topologies improves 
systematic parameter 
constraints

Post-fit systematic parameter constraints comparing Inclusive and Exclusives fit

o Sterile searches are limited by systematic effects at SBN
o SBN is designed to maximize the sterile sensitivity by employing two detector setup

• Distinct peak and 
width of spectra

• Constrains both 
cross-section and 
flux systematics

Why multi-topology?  Different final states have different flux and interaction-
model dependence. A simultaneous fit uses these differences to constrain nuisance 
parameters and reduce degeneracies with sterile-neutrino oscillations.

Split into 
mutually 
exclusive 

topologies

Neutrino 
Oscillation Model 
(3, 3+1, 3+2,….)

Detector 
Model

Neutrino 
Flux Model

Neutrino Cross-
section Model

FD Predictions FD Data

ND Predictions ND Data

Joint FD/ND Fit

Oscillation Physics
(with simultaneous constraint on flux, 
cross section and detector systematics) 

Sources of uncertainty correlated between 
ND and FD, constrained by the ND.
Remaining uncertainties are marginalized  

Simulation
+ Calibration 
data
+ Test beam data

Simulation
+ Beam Monitors
+ Data on 𝜋 and K 
yields

Simulation
+ External v/e/h reaction 
data

SBND and ICARUS inclusive 𝜈!CC performance
o Event selection : Cosmic rejection + Hadronic system containment + 

Muon Momentum threshold + Muon PID

o This sample is splitted in exclusive 
topologies

Inclusive 𝜈	"CC sample

Beyond the standard 
near-far constraint:
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No Sterile Signal Injected
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2 = 38.88 eV41
2mΔ = 0.34, µµθ22Sterile Signal Injected: sin
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Take-home-message:
• The post-fit uncertainties of 36 

parameters, comprising flux 
and cross-section systematics, 
show that the multi-topology fit 
improves systematic 
constraints and hence 
enhances 𝜈!-disappearance 
sterile-search sensitivity

• Selected parameter post-fit 
values:


