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MicroBooNE

MicroBooNE: FlPSt LArTPC detector in the SBN progra,m up and running!
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 Resolving the nature of the low-
energy e-like event excess observed
by MiniBooNE. 08
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« Measuring neutrino-argon cross
sections in the QE and RES range.
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Cross section data on liquid-argon
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Argon: target material for many future BNB v, interactions in MicroBooNE
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First CC inclusive study in MicroBooNE

e \ i 7 ) —
Practicing our first analyses on MC data '
using fully-automated event reconstruction

MicroBooNE as-designed MC preliminary
Simulation for MicroBooNE MC events/ Stat. Rel. stat. Sys. Rel. sys.

as designed variable unc. unc. unc. unc.
Predicted no. of events 7968 89.3 1.1% - -

Cosmic only events 3401 - - 58.3 1.7%
Cosmics in BNB events 261 - - 130.5 50% 4%
NC events 156 - - 78 50% ¢
v, and v, events 22 - - 22 100% =
v, events 12 - - 2.4 20% o
Total background 3852 - - 164.3  4.3% 5
v, CC events 4116 89.3 23% 1643  4.0% -
P, 3.10 x 1010 ecm—2 - - 12% A
Niarget 4.76 x 103! - - 2% &
€ 0.326 - - 5% ~

(for = 3 months)
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First CC inclusive study in MicroBooNE

Practicing our first analyses on MC data
using fully-automated event reconstruction

MicroBooNE as-designed MC preliminary
Simulation for MicroBooNE MC events/ Stat. Rel. stat. Sys. Rel. sys.

as designed variable unc. unc. unc. unc.

Predi 80.3  1.1% - _
osmic only events We are on the surface: )
Cosmics in BNB events a lot of background from 3
Urevene cosmic muon tracks =

v, and 7, events 22 . - v U 5

v, events 12 - - 24 20% o

] haclo n R - - 164.3 4.3% &

89.3  23% 1643  4.0% -

v, ; - - 12% &

Nearget 4.76 x 103! - - 2% g

€ 0.326 E - 5%

(for = 3 months)
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First CC inclusive study in MicroBooNE
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Practicing our first analyses on MC data
using fully-automated event reconstruction

MicroBooNE as-designed MC preliminary
Simulation for MicroBooNE MC events/ Stat. Rel. stat. Sys. Rel. sys.

as designed variable unc. unc. unc. unc.
Predicted no. of events 7968 89.3 1.1% - -
Cosmic only events 3401 - - 58.3 1.7% 7
Cosmics in BNB events 261 - - 130.5 50% 4%
NC events 156 : - 78 50% ¢
v, and 7, events 22 . - 22 100% =
v, events 12 - - 2.4 20% o
Total background 3852 - - 164.3  4.3% 5
v,, CC events 4116 89.3 2.3% 164.3 4.0% EE
P, 3.10 x 1010 ecm—2 - - 12% =
. 1,76 x 103 . 8
Efficiency * Acceptance: g
Contained events only here —

(for = 3 months)
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First CC inclusive study in MicroBooNE
—— \ _ | ) ey
Practicing our first analyses on MC data B
using fully-automated event reconstruction

MicroBooNE as-designed MC preliminary
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First CC inclusive study in MicroBooN!
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o / # nucleons (isoscalar) [1 0% cm?]
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MicroBooNN!
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Reaching ArgoNeuT
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First analyses

CCinclusive
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(see talk by
O. Palamara)

proton multiplicity
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Ultimate goal: double-
differential cross sections
a la MiniBooNE
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NC n° in MicroBooNE
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Why is this interesting? N

* Background for v, appearance
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Calibration with m° mass peak

Very different pion absorption in MicroBooNE
Ar vs C - first chance to measure

these effects! _ m
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The MicroBooNE detector
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High voltage
K feedthrough
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Cathode

Anode wire plane
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The MicroBooNE detector
f B -

High voltage
z feedthrough

(32 8” PMTs
behind anode
wire planes) lonization e

Cathode
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E=500V/cm

Anode wire planes
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The MicroBooNE detector
P

High voltage
z feedthrough

Anode wire planes
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The MicroBooNE detector
f B N -

High voltage
z feedthrough

E=500V/cm

Anode wire plane
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&3

Ré&D in MicroBooN.:

2 UV lasers for electric
field calibration

/
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Usage of surge

Piston purge protection devices

Longest drift distance in a

Argon gas LAPrTPC neutrino detector

11/20/15 Anne Schukraft, Fermilab 15



MicroBooNE construction
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TPC construction: 2013
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MicroBooNE construction
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MicroBooNE construction
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TPC construction: 2013




MicroBooNE construction
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TPC construction: 2013




MicroBooNE’s home in the beam line: The LAr Test Facility
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MicraRaal

TPC constr

day! June 23, 2014
|

MicroBooNE’s home in the beam line: The LAr Test Facility



MicroBooNE construction
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MicroBooNE const

TPC construction: 2013
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MicroBooNE’s home in the beam line: The LAr Test Facility

Cabled

up! Sept. 2014




MicroBooNE construction
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TPC construction: 2013

Moving day! June 23, 2014




Argon purity
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Liquid-argon drift electron lifetime after a tV\fo week filtration process.

MicroBooNE Volume Exchanges
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Electron drift time from cathode to anode (2.5 m):
2.3 ms (@ 70 KV cathode voltage)

Measurements taken with a purity monitor inside the cryostat.—
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First cosmic tracks!

At cathode voltage -58 kV

200 cm



Cosmic muons in 3D
——— ——

Fully automated reconstruction

Run 1532, Event 1 Jfﬁfgsf'
08/17/2015, 04:03 PM

MicroBooNE is at the surface.
11/20/15

Neutrino interactions will be
overlayed by multiple cosmic
muon tracks. 27



Beam on!
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Triggers

POT (BNB only) We are receiving Booster
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The neutrinos are coming

 Not every beam spill will produce a neutrino interaction in the detector.

Most events contain only cosmic induced tracks.

e (Cosmic muon tracks come randomly.
Neutrinos come during the beam spill window.

11/20/15 Anne Schukraft, Fermilab

Duration of a
readout event: 4.8 ms

Duration of a
beam spill: 1.6 us

29




The neutrinos are coming

e

 Not every beam spill will produce a neutrino interaction in the detector.
Most events contain only cosmic induced tracks.

 (Cosmic muon tracks come randomly.
Neutrinos come during the beam spill window.
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4 6 8
Time with respect to BNB Signal Time [us]

Anne Schukraft, Fermilab

10

Duration of a
readout event: 4.8 ms

Duration of a
beam spill: 1.6 us

Timing of
scintillation light

signals detected
with the PMT light
system.

30




The neutrinos are coming

 Not every beam spill will produce a neutrino interaction in the detector.

Most recorded events contain only cosmic muon tracks.

 (Cosmic muon tracks come randomly.
Neutrinos come during the beam spill window.
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10

Duration of a
readout event: 4.8 ms

Duration of a
beam spill: 1.6 us

Timing of
scintillation light

signals detected
with the PMT light
system.
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First fully automated reconstruction & selection

* Reconstruct events in 2D & 3D

e Select neutrino-like topology

« Aiming for: minimum reconstruction effort, and high purity, but not high efficiency

MicroBooNE preliminary

1.86e18 POT (BNB) Fully automated selection
Number of events Optical + 3D-based Optical + 2D-based
Non-beam background
(expected from off-bea.§ measurements) 4 . 6 i 2 . 6 5 8 5 i 24
Total observed
(during beam) 1 8 4 6 3

Clear excess of selected events over background.
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First neutrino events

——

(collection plane view)

Run 3469 Event 53223, October 21°%, 2015
55 cm



First neutrino events

——

(collection plane view)

HBOONE Cosmic muon

2 { Cosmic muon
p (red = highly ionizing) !
----------------- > o < i < TI?
Vv beam Cosmic muon

time

. Cosmic muon
Wire number

Run 3469 Event 53223, October 21°%, 201

55 cm



First neutrino events

——

(collection plane view)

)

Run 3470 Event 61421, October 21°%, 2015
12.5 cm



First neutrino events

——

(collection plane view)

Run 3493 Event 41075, October 23"%, 2015
75 cm



First neutrino events

——

(collection plane view)

uBooNE i mum\\

Cosmic muon

Cosmic muon

Cosmic muon

Wire number \l,
>
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Run 3493 Event 41075, October 23, 2015
75 cm



First neutrino events

(collection plane view)

Same event in all three
anode plane views.

Run 3493 Event 41075, October 23, 2015

HBoONE _ nBooNE
= \‘\ \ “
o
Run 3493 Event 41075, Octobér 237, 2015 Run 3493 Event 41075, October 23*¢, 2015
70 cm i 2 70 cm

(induction plane view (V)) (induction plane view (0))




Summary

R

R (e
 MicroBooNE sucessfully started opé'ratio 1 and is

beautiful neutrino interactions.

- We have started work on several cross sectior
getting prepared for our first data. 5

* We will be able to produce interesting—;{' 3 _
accumulated during the first few months.
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