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Neutrinos Oscillate

In the 3 flavor model:

 Six paramaters describe "7 023 ,
oscillation probabilities -Amgzp

* 2mass differences squared, 3 | -
mixing angles and 1 phase v. e D21

e Muon neutrino disappearance is Blve BYe [V
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MINOS+
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Medium Energy NuI\/H Beam

MINOS+ Prellmlnary
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MINOS+ Motivation

e Significantly increased
event rate between 4-10
GeV

 more than 5 times that of
the low energy beam

@ Can do sterile neutrino and
extra dimension searches

e Opportunity to improve
statistics above the first
osclllation maximum

covered by MINOS
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Events
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Fvent Selection
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Data Driven Predictions

@ Use Near Detector data to predict Far Detector spectrum

ND Detector ND to ED
Data Effects and Weightin
Corrections Jing
FD Add . Detector
l Background | - Effects

e Detector eftects include mass, cross sections, efficiency

e Correct for background that is not removed by selection

e Weight Near Detector tlux to get kinematically favored
Far Detector flux




MINOS v, Disappearance Measurement

' MINOS v, disappearance + v, appearance
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MINOS Result
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Events / GeV

MINOS+: LATEST RESULTS!

e Spectrum using first 3.0x 1020 PoT of MINOS+

first year of beam data

e Significantly increased statistics beyond first oscillation

maximum
o Opportunity to test for deviations from 3 flavor
prediction
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Events / GeV

MINOS and MINOS+

Robust combination using both MINOS and MINOS+
disappearance samples
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1The Future
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® No published beam oscillation result yet with MINOS+
e MINOS+ results important for the next few years as

nierarchy
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Conclusion

e MINOS+ is testing the 3 flavor paradigm

@ We have the data for valuable combinations with
reactor and other long-baseline experiments

® Look for latest 3 flavor oscillations results at
Neutrino 2016

MINOS and MINOS+ Runs Xl and XI|
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Flux from Low Energy Beam
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vy Disappearance Only
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vy Disappearance + ve Appearance
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MINOS and Run Xl
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