
High energy  data sample

● NuMI beam events provide an 
 useful calibrat ion sample
● Collected over 70K candidates
  before shutdown

The highest energy  events are 
primarily from kaon decays. 

Two samples at high energy provide 
normalizat ion and shape information 
for kaon backgrounds to oscillat ion 
analysis:
● νe events passing oscillat ion event 
select ion cuts  
●  νµ induced CCQE, CCπ+events 

Reconstructed neutrino energy EνQE(GeV) 

ν f rom other part icles
ν f rom pions
ν f rom Kaons

- Oscillation nue events

- MisID'd numu events (pi0)

- nue from muon decay

- nue from K+  decay

- nue from pion decay

- nue from K0 decay

- High energy sample data

Boosting- based PID selects 
electron- like neutrino events

● Oscillat ion events 
● Intrinsic beam νe s
● Mis- ident if ied νµ interact ions 

Ev ents  from the  NuMI Beamline

Contained NuMI  ν candidates

Visible Energy 
(GeV)

Track angle wrt beam

Radial 
posit ion of 
track center

PID 
variable

- MC all ν
- MC all but νe 
 
- NuMI data

High energy ex it ing events

● World's first off- axis neutrino
 beam
● Important tests of PID algorithms 
 on νe of relevant energies

Time(ns) Visible Energy 
(GeV)

Direction cosines of reconstructed 
tracks wrt to MiniBooNE coordiates 
axes

 Track angle in x- z plane
showing correlat ion of x,z dir
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