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Introduction

Near Detector MINOS Far Detector
Fermilab, Illinois Soudan, Minnesota
[
- >
735km

@ MINOS experiment: two magnetized (1.3 T), underground
detectors located on NuMI beam axis
@ NuMl: v, or 7, enhanced beam

@ Near Detector (ND) (1kt) at Fermilab, 1km from target, ~ 100m
underground: study of neutrino interactions with absence of
oscillations

@ Far Detector (FD) (5.4 kt), 735km away, at Soudan (Minnesota),
730m underground: study/search for neutrino oscillations

@ Latest results based on data from 2005-2011
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MINOS Oscillation Measurements
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MINOS Oscillation Measurements

Measurement of energy-dependent v, disappearance J
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In this talk latest (2010) results for statistics: 7.25 x 1020 pot
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MINOS Oscillation Measurements

Measurement of energy-dependent 7,, disappearance J

2
P(@, — 7,) ~ 1 — sin? 20,3 sin® 1271:_&

@ Antineutrino analysis very similar to the neutrino analysis.

@ MINOS is unique: magnetic field allows for the event-by-event
separation of v, and v,, charged-current interactions.

@ Difference between neutrinos and antineutrinos ?

@ Two possible sources of 7,,:

@ 7% antineutrino component of neutrino beam
e By reversing the horn current, NuMI can create 7,,-enhanced beam
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MINOS Oscillation Measurements

Measurement of energy-dependent 7,, disappearance J

MINOS results in 2010
@ In 2010, MINOS presented v,

MINOS vV, runnlng

[ iosy, so ] and v, oscillation parameters
MINOSV 68% .
O o sesmric ] measurements (for 1.71 x 10%°
— MINOS v, 90% EO pot) that are consistent with

each other at the 2% level.

I @ In this talk new 2011 results
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MINOS Oscillation Measurements

Search for ve appearance in the v, beam
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MINOS Oscillation Measurements

Search for ve appearance in the v, beam J
T2K 2011 result

o MINOS 2010 result
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NuMI beam
and MINOS detectors
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Neutrino Mode
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Antineutrino Mode
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Minos Detectors

Near Detector (ND) Far Detector (FD)

.

@ steel-scintillator sandwich

@ each plane is 2.54cm of steel and 1cm of
solid scintillator strips (~ 1.4 radiation length)

, @ FD: 484 planes; 8m x 8m x 30m
segmented into 4.1cm
(~ 1.1 Moliere radii) @ ND: 282 planes; 3.8m x 4.8m x 15m
wide strips @ magnetic field B=13T

scintillator planes
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Neutrino interactions in the MINOS detectors

v, (v,) disappearance Ve appearance
charged current (CC) neutral current (NC)

vy+N—=p+X ve+N—e+ X vy +N—=ve+ X

v,-CC,7,-CC ve-CC NC

long, u track compact showers, diffuse showers
E, = Eshower + E, EM-profile
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Analyses Overview

Two detectors (ND and FD) reduce systematics. Methodology:
@ measure unoscillated energy spectrum at ND
@ use Near Detector spectrum to predict FD spectrum
@ compare to measured spectrum at FD

Blind to full FD sample until all analysis procedures are frozen. J
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v, disappearance (7.25 x102° pot)
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v, disappearance, Far Detector Energy Spectrum
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Predicted if no oscillations: 2451 events.
Observed: 1986 events
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v, disappearance, Far Detector Energy Spectrum
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v, disappearance (2.95 x10%° pot)
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v, disappearance:Far Detector Energy Spectrum
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v, disappearance: Far Detector Energy Spectrum
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Comparison with previous result

2011 result

2010 result
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Comparison with previous result
Far Detector Data Rates
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Comparison with previous results

v, oscillation parameters
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Contour Comparisons
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ve appearance (8.2 x10%° pot)
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ve appearance: Far Detector Energy Spectrum
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ve 0Scillation parameters
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Comparison to T2K result

90% C.L.
] minos 20117

tk20m A

8¢p (m)

_ Am?>0 7

S¢p (m)

0.4

- 2. . 2 2 P
2sin‘20,,8in°0,, 2sin26,,8in0,,

MINQOS result significantly constrains 643 region allowed by T2K data.
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@ v, appearance analysis:
MINOS result significantly constrains 6,3 region allowed by
T2K data.

@ v, disappearance analysis:
The most precise measurement of larger |Am?| to date

@ v, disappearance analysis:
The most precise, direct measurement of larger |Am?|.
v, and 7, oscillation parameters measurements are
consistent with each other at the 42% C.L.

@ Future: MINOS+ = MINOS at NOvA beam from 2013
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