Data Analysis Status & Plans

M. Toups, FNAL
11/23/15



Outline

N /
o in

* QOrganization

Plans & Priorities

* Goals
— Physics Impact of Running at -70 kV
— Physics Impact of Noisy/Dead Channels

* |nfrastructure for Publishing Results

* Conclusion

11/23/15 MicroBooNE ORR -- Data Analysis Plans



Outline

| A e ————

° : : MicroBooNE ORR
Organizatior

11/23/15 MicroBooNE ORR -- Data Analysis Plans 3



MicroBooNE Physics Analysis Organization

e

MicroBooNE Organizational Chart Institutional Board
‘ Chair: G. Horton-Smith

Spokespeople blications  SMPOlieY  Talke
B. Fleming, G. Zeller Publicatons  ¢q o

r: S. Pate

Physics Analysis
M. Weber, M. Toups

 Model: Strong postdoc led
physics groups + biweekly
coordination/strategy

meetings with physics
coordinators, conveners L

Astro Particle
Beam
& Exofics 00 Mk

J. Asaadi .
Y-T. Tsi Z. Pavlovic

Cross Sections Detector Physics
S. Gollapinni B. Carls
A. Schukraft J. Joshi

Oscillations
B. Littlejohn

J. Zennamo

and analysis tools leaders
e Co-conveners serve

staggered two-year terms,

reviewed annually November 2015

11/23/15 MicroBooNE ORR -- Data Analysis Plans 4



Physics Working Group Organization

e— . -“_“

P h yS i CS g ro u p S uBo ONE WG Home@_Oscilations ~ Cross Sections ~ APE.  Beam  Detector Physics >

have been

meeting biweekly Oscillations Working Group
for the paSt 2+ Conveners: Bryce Littlejohn & Joseph Zennamo

Organizing and carrying out MicroBooNE's flagship low-energy excess analysis, and related physics searches.

ears
P
epsites

maintained by
ea Ch p hyS| CS What does our group do? When and where do we How do | get invovied?

5]
o o e Our physics working group meet . Begin by looking at
ro u O u t I I n I n ..= ‘ . : aims to investigate the We meet bi-weekly on the Ongoing Analyses page and
e - low-energy excess of contact Bryce and Joseph.

s -

Thursday at 11 a.m. (CST) with

electromagnetic events

analyses, plans, PR | ooy e

MiniBooNE experiment,
_ I_ : v xp. I the MicroBooNE event
a n O W and investigate its possible physics interpretations. calendar.
Examples of such interpretations include an excess of
single-electron events due to light sterile neutrino

C O I I a b O r a t O rS C a n oscllations (which can manifest as electron-neutrino

appearance or as muon-neutrino disappearance) or a

L]
e t | u e d I n new single-photon production mechanism from neutrinos
interacting with matter.

the meeting room, agenda, and

© 2015 Andrzej Szelc & Jonathan Asaad
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Powered by phpSQLiteCMS
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Physics Analysis Organization ()

—

* Physics group
plans
developed
according to
the amount of
statistics
needed and in
such a way that
analyses build
off each other

11/23/15

L

statistics

statistics
h’@

As fun u kin. \

Double-differential CC inclusive

Asfunc. of Enu
No Pio P NoPiV \

\
\ v
The Xsec big picture plan
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Physics Analysis Organization (ll)

e

e Detailed plans
laid out for
individual
analyses defining
major steps and
milestones that
must be achieved
on the path to
completing the
analysis

vV, appearance analysis plan

11/23/15

“Perfect” Reconstruction

tudies

Reconstruction Tools
Necessary

MC Efficlency Studies

Efficiency Measurement
Validation

Reconstruction Data
Validation

Physics Object Data
Validation

Final Analysis

NS

[Evommmnﬂon]

-—_“
[ Background Estimates

Systematic Uncertainties

| Select Topologies | Determine Size and Scale Produce “Final”
of the backgrounds Estimated Background ——
| Isolate Interesting Events | Witgation
= —
NC 1y Background Estimate
=
Shower | Low Energy EM e
Reconstruction %}Mﬂ
S i e e ——
o rerm oo swonoscimmion IS S e s
Photon-Electron ID &-ray Tagging I Object Reconstruction

[&MW]

[Shmmﬂuﬂm]

[Nmmmmhn]

As A PUNCTION OF:

Kinematic Efficiencies
For True Particle Type
Event Topologies

As A FUNCTION OF:

Kinematic Efficiencies
For True Particle Type

Event Topologies

As A PUNCTION OF:

Kinematic Efficiencies
For True Particle Type
Event Topologies

(

Shower Identification

)

Data Driven Efficiency Data Driven Fake Rate

Simulation Corrections

NUMI ve Events
Michel Electrons

Photon Reconstruction I
NUMI Photon Events
Cosmic Induced Photons

| Track Reconstruction

I Neutrino Reconstruction

Replace lepton in v,
interactions

Shower Energy Scale

Shower Energy
Containment

Photon-Electron Energy
Differences

Total Neutrino Energy
Scale

Validate Energy Scale of
Event components
Recovering Neutrons

T Decay Properties

Photon decay channels
Dalitz Decays

Neutrino Interaction

vi Interactions in NUMI
ve Interactions in NUMI

Physics Simulation Data e ————
Validation

Cross Section
Simulation Validation

“ l Cosmic Background ° Background
D Measurements Measurements

Sideband Measurement Data-MC Overlay
Neutron Induced Showers Data Extraction of Bkgd

Cross Section Checks

Data Driven Background

) [ cosmic ]

“Dirt"

A

(e, ) (2 )

[ “Dwm

) Coome )

_/

[ Etectron-Like Excess Searcn |

[ Photon-Like Excess Search ]

Muon Neutrino CC mis-ID

Nuclear Model
Neutrino Cross Section

“Dirt" Background Estimate

Ji
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Physics Analysis Topics (I)

e

\\\-
Near term Medium term Long term
¢ Roughly 50% of v, oscillations
the collaboration v, CCinclusive v, xsecs
consists of — n
: : v, disappearance
graduate students v, CC differential xsecs W
and postdocs Vv, NC mt° xsec NuMI
Nuclear models
 Periodic census of Detector physics Proton strange quark content
Pls to understapd Spallation, Rn Supernova v detection
planned _analy.5|5 backgrounds protor T oL ds
and thesis topics Cosmics

Light dark matter
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Physics Analysis Topics (I1)

o / - ' : ————tu

* Inthe near term, Near term  Mediumterm  Long term
are focusing our o
efforts on highest U CEEN oS ,
priority analysis v, CCinclusive V, Xsecs
topics, which lie in Xsec .
the oscillations and v, CC differential xsecs v, disappearance
cross-section groups v, NC 0 xsec NUMI

° These phys|cs Nuclear models
an_a|y5|5 topics will Detector physics Proton strange quark content
drive detector
physics + cosmics Spallation, Rn Supernova v detection
investigations and backgrounds Proton decay backgrounds
Improvements in Cosmics

) Light dark matter
reconstruction
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Publications Roadmap (l)

\//
‘ \
\

Physics group
conveners’
retreat held over
the summer

Agreed that our
analysis plans
should be
developed while
having concrete
publication goals
in mind

11/23/15

I
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Publications Roadmap (Il

# PostDoc Overlay

' 4 PostDoc

# PostDoc tagger

# PhD student
A ic removal
# PostDoc
# PnD student flash finder

# PnD student

# PostDoc

# PhD student

& PhD student

laser system laser tracks

*INPUT*/*TOOL" Hardware

11/23/15

e

Mind Map

[ CosmicTF |

Cosmic rates _ | ech note)

»

purity monitors

Developing
infrastructure to manage
interplay between
different analyses and
required analysis tools
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) identify Neutrino Interactions

Task #9935: Pandora Neutrino Recons...

Task #9924: Determine reconstructio...

Task #9929: Determine topological..
Task #10066: 3D Track Reco: T...
Task #10067: Neutrino ID from...
Task #10069: Neutrino ID: 2D ...
Task #10070: Neutrino ID: Cos...
Task #10071: Neutrino ID: 3D ...
Task #10075: Create final fcl fil...

. Task #10077: Neutrino ID: Fina...

Task #9933: Flash reconstruction f...
Task #10078: Neutrino ID: Flas...
Task #10079: Neutrino ID: Flas...

Task #10080: Neutrino ID: Cre..

Task #10085: Commissioning: ...

Task #10086: Swizzling: Timin...

Task #10087: Neutrino ID: Docum...
Task #10062: Collect a list of data ...
Task #10025: Plan for Processing/Rec..
Task #9911: Modifications to SAM met...
Task #10064: Reconstruct 70 kV MC fi..
Task #10065: Run Pandora reconstruc..

. Task #10063: Produce 70 kV MC sam...
W Cosmic Rate Paper

Task #9927: Identify through-going c...

Task #9928: Identify stopping cosmics
Task #9932: Populate DQM database
Milestone #9900: Cosmic rate paper

Task #9930: Production TPC pedestal ...
Task #9931: Production PMT pedestal ...

¥ Diffusion Measurement
Task #10519: Technote: Diffusion Me..
Milestone #10541: Diffusion Measure..

-\

2015-11 Y]
45 46 | 47 48 49 S(

identify Neytrinp Inter
New 100% |
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Resplved 100%

Resplved 10d%

Resplved 100%

Respived 100%

Resplved 100%

Respived 100%

Resplved 100%

Resplved 1od%

Resplved 100%

Resplved IOCi%

Resplved 100%

Respived 100%
Resplved 100%

Respived 100%

Resplved 100%

Resplved 1OCi%

New 100% |

Assigned 0%
Assigned 104%
Respived 100%

Assigned 100%

|
_l—— —@ Cosr

New
—m. New
) T Agsic
_m. New

Assigned 80%

Assigned O%E
St # DIt
—W. New
—m‘ New
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0als Charge Question 5
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Expected Data Statistics by Neutrino 2016

e 1-2 x 10%° p.o.t. by next summer shutdown

FY16 Integrated Beam to Booster Neutrino Beam
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m Fiscal Year 16 Integrated Beam to Booster MNeutrino Beam — Design — Base
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Low Energy Excess Overview

o e

 The primary goal of
the MicroBooNE
experiment is to
address the
anomalous excess
of events at low
energy observed by
MiniBooNE

(0))

Low E Excess, 0.2-0.5 GeV
— 3+1 Signal, 0.2-3.0 GeV

Stat. Significance (No. of o)

e Statistics from the
entire MicroBooNE
run are needed to
reach full sensitivity
to a MiniBooNE-like
excess

MicroBooNE Internal

Y

| | | | | | | | | | | | | | 1 1 | | | | | | 1 1 | | | | | | | | |
5 6 7

POT (x 10%°)

Orr
o
N
w
IN
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Low Energy Excess: Analysis Status

. : ———

Huge recent o

045

MicroBooNE TDR Stacked backgroundss MicroBooNE, 1.32e+21 POT (470m) Bl —v,

. VK asoolr Signal: ( am® =0.43 eV ? sin” 26, = 0.013) = l’: 0 : :.
0.4 1o g2 . o
advancements in U ey o =fesni
3 ® 20 spN PAC Proposal —f
low-energy excess £ an 8 = S
1 ‘g ther €Q — Signai
analysis g o ok xcess g
0.1

outdated outdated

1000 1500 2000 2500 3000
E% (MeV)

framework

o
o
o

1 15 2 25
constructed Energy (GeV)

Way beyond
Simp|e MiniBooNE * CCsingleE Stacked =Bacl£grounj5 100
scalings or MC- 5 v
truth-based

counting exercises - Future
using assumed E

efficiencies

CCSipglgleE Stacked Backgrounds

Bl Beam Intrinsic Nue: 848 Events
Bl Beam Intrinsic Numu: 460 Events
@l Beam Intrinsic NC: 625 Events

Current EE Cosmic, in-time: 1020 Events

05 10 S 20 25 30 05 10 15 20 25 30
Reconstructed Neutrino Energy [GeV] Reconstructed Neutrino Energy [GeV]
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Low Energy Excess: Next 6 Months

 Aiming for oscillations-
relevant analysis results on
short timescales

e |dentification of the first NC
n® event in BNB data

— Demonstrates ability to
automatically identify
showers in a neutrino event

— Reconstruction algorithms
need not be highly efficient
to achieve this goal

e Data-based demonstration
of e/y separation

— Using, for example,
bremsstrahlung photons
versus delta rays from
cosmic muons

— Requires good dE/dx
algorithms and reliable (but
not necessarily efficient)
shower reconstruction

CCSingleE Selection Eff. [ frac ]

20

P . -“—“
dQdx: Electron and Gammas @ 70kV [MCShower]
g 120 —Electrons- ------- o :
2 r ' M C Electron_'70kV
2 100l- : | Entries 1000
oL Mean  5.32e+04
é = : : : : Std Dev_1.393e+04
2 g0 i ................ ................ ......... Gamma_70kV
= : : : i Entries 1000
B Mean 1.031e+05
60_ TP SNSRI FTRIS: SR Std Dev 237Se+04
0 M icro BooN E

B b me x10°
180

“160 00
dQdx [fC/cm]

CCSingleE Selection Efficiency - MC vs. Reco

0.9
08
0.7
0.6
05
04
0.3
0.2
0.1

0,

[Il HI IIII (‘

Y P

e ——— P— : |

500 1000 1500 2000, 2500 30
True Neutrino Energy [ MeV ]
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Beam Physics

R R s

* Building off MiniBooNE BNB flux determination

* Near term goals E, CCQE
— MiniBooNE flux £ 120001~ Unweighted — Data
S MiniBooNE MC - CCQE

CheCk 10000 B non-CCQE

— BNB simulation ,

d d 8000 MicroBooNE

upgra .e an internal
validation 6000

e Medium term goals  uw
— Kaons in the BNB 2000

— Updated BNB flux
paper 0.2 04 06 08 1 12 14 16 . ey
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Cross Sections Overview

\/‘/"‘"‘

MicroBooNE will also make v-Ar cross section

measurements in the 100 MeV — few GeV range

102

BNB Vy interactions in MicroBooNE

ETTTT

MicroBooNE simulation

lllllllllllllllllllll

Illll

Illlllllllllll

— CC total

-0~ CC Orn E
—= NC elastic |
=&~ NC single n° | ]

llllllllllllllllll||l||||||llllllllllllllllllllll)(1018

11/23/15

700 800 900 1000
POT

-“—ﬁ‘

6.6e20 POT (~3 years)

CC Total
95296
75657
1607
740
64661
35951
27665
519
525

CC-DIS

NC Total

173302

1407

s
604
1.3
7]
1002
633
358
1 15
10

1469

7129
702
29
8.5
502
254
236
8.8
.

36
17
18
0.5
0.7
1l
7.0
9.4
0.2
0.6
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Cross Sections Strategy -

“— - '_‘—“
i ) ] MicroBooNE
* Focus onv, CCinclusive as first result -m
— Will help develop all basic tools needed for other channels
— Largest statistics 15x10¥POT 3990

1x102° POT 26553

2x10%° POT 53106
(87 tons, 100% efficiency)

— '.IBO_@ A. Schukraft, G. Zeller
1.4

- uBenergyr
1.2 #

BNB Vi interactions in MicroBooNE

IIIIIIII IIIIIIIIIIIIIIIIIIIIIII]III]I]II]III
MicroBooNE simulation

\i

1

v cross section/ E, (10® cm? / GeV)

\

- CC total

10° ¢ ~»- CCOn

- -= NC elastic

i -4 NC single n°

IIIIIIIIII lIIllIlIIIlIlIlIIIIIl IIIllIIIIlIIIIle10‘IB O 1 : + A EE— = -
0O 100 200 300 400 500 600 700 800 900 1000 107 1 10 10°
O O
& & s POT E, (GeV)

&
ENNS »
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Detector Physics: Next 6 months

V/

MicroBooNE will also contribute to the development
of liquid argon detector technology useful for future
neutrino physics experiments

Purity measurements

e Analysis from purity monitor and gas

analyzers complete

* Analyses using the TPC from cosmic rays

and the laser are ongoing

Cosmic ray characterization
 Compare observed to simulated

e Removal effectiveness
Diffusion

* Measurement using cosmic rays
* |Important for future detector

optimizations
11/23/15

MicroBooNE ORR

de " -—-———g.'._

MicroBooNE Volume Exchanges
5 6 7 8 9 10
1 T T I T T T T | T T T T I T T T T | T T T T I T T T T l T T

ty = 282 ms E

o
N
HH]IHI[IIHIIHI

o
—_
o

1 1 1 1 1 1 1 1 1 1 I 1 1 1 l 1 1 1 l 1 1
14 16 18 20 22 24 26
Days from Start of Filtration
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* Goals
— Physics Impact of Running at -70 kV
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Collaboration Review of Drift HV Setting

Y / . ) e ——

Expectations & Risks

e A third ramp above 70 kV is likely to give the
It the last t . £ Presentation to
same results as the last two since as far as we collaboration at
understand the relevant experimental Sep 4 Status
conditions, they are the same meeting

e Additional HV power supply trips have serious
risks associated with them (e.g. mini-Captain
experience)

——> Collaboration consensus to operate
at -70 kV for the initial physics run
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Physics Impact of Running at -70 kV

-—_‘—H._

dQdx: Electron and Gammas @ 128kV [MCShower]

g [Electrons
. . . 2.0k ' MicroBOONE. | oedon 128V |
Purity not an issue for MicroBooNE 8 '"3'_“";’””‘3;“; o acareen
B : |nte rnia : Std Dev_1.482e+04
Low energy excess z o i e — fra o8
— Distinguish electrons from photon oo o LSabe 2smeone
conversions o M R
» Calorimetry: e/y separation (looks OK) -
* Topology: y conversion separation from “
interaction vertex A it o baot
— Resolution in X direction is somewhat better, dQdx [fC/om]

11/23/15

diffusion in X direction is somewhat worse

e Cosmic ray background up to ~40% higher

— PMT system important for rejection

dQdx: Electron and Gammas @ 70kV [MCShower]

Number of Showers
® )
o o

IIlIIII!IIIIIIIlIII’I

60

40

20
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lectrons

¥

| Entries

EIectronjOkV

1000
5.32e+04

Mean

Std Dev_1.393e+04

Gamma_70kV |

&L}M«nv A E
140

1000
1.031e+05

Entries
Mean

. | stdDev 2375e+04

160 180

=% 10

200

dQdx [fC/em]
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Physics Impact of Running at -70 kV

\\\‘I

—~—

250

Purity not an issue for MicroBooNE

Low energy excess

— Distinguish electrons from photon

conversions
» Calorimetry: e/y separation

* Topology: y conversion separation from

interaction vertex

— Resolution in X direction is somewhat better,

200

150

100

50

diffusion in X direction is somewhat worse

e Cosmic ray background up to ~40% higher 50
— PMT system important for rejection 160

Cross sections

;—q‘
PIDA at 500 V/cm

128 kv MC ——Mmuons

— protons

MicroBooNE
internal

0 5 10 15 20 25 30 35 40 45 50

PIDA (MeV/cm'4?)
PIDA at 273 V/cm

— Proton/muon separation with no
additional cuts has only ¥8% mis-ID w0

LArTPC detector development

70 kv MC ~ Muons

— protons

MicroBooNE
internal

[ rppap| bl |
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e Goals

— Physics Impact of Noisy/Dead Channels
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Physics Impact of Noisy/Dead Channels

-

N

Built-in
redundancy due to
third wire plane

Wires in at least 2
planes are good
for >95% of the
TPC

Shower
reconstruction
studies ignoring
third plane
indicate small hit
in performance

11/23/15

Showers

10?

10

Reco - MC Start 3D Vtx Displacement

250

Showers

200

150

100~

50

H‘

Monte Carlo

RED = 3-plane
BLUE = 2-plane

MicroBooNE
internal

PRI I ST T S Y T T N N SR S S N1

L
100
AR [cm]

L
0 20 40 60 80

(Reco-MC)/MC

Monte Carlo RED = 3-plane

BLUE = 2-plane

MicroBooNE
internal

0.5
Assymetry
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3D Opening Angle Between Reco & MC

L
180

S . .
g0 Monte Carlo MicroBooNE internal
RED = 3-plane
BLUE = 2-plane
102._
10 —
e
E Lovo b b b b b by g 1oy
0 20 40 60 80 100 120 140 160
Opening Angle [degrees]
Reco dE/dx for PDG = 11
» 4500 -
! E -
24000 —
w

3500

3000

2500

2000
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1000
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Monte Carlo
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MicroBooNE
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* |nfrastructure for Publishing Results

* Conclusion
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MicroBooNE Analysis Procedures

-ﬁ
Final Analysis approval stages HBOQQA/
(after an analysis has reached maturity within a group)

* Analysis approval

An internal Analysis Note is prepared Analysis and Publication

e

An Editorial Board is formed (PC)

Policy DocDB 3278

procedures are in
place and have
already been used
for the timely
release of several
MicroBooNE

resu ItS § 3. Approval by PC (in consultation with EB and GC)

Circulation times can be shortened in exceptional cases

b

Presentation at a group meeting and circulation
(after initial review and approval by the EB)
1 week time for comments / questions
Analysis team / EB handle comments with GC

If necessary, loop over 3,4, 5

6. Approval by GC (in consultation with EB) /,“ |

Group Phase 4‘
S

/

{ 1

==

3 1. 2 weeks circulation of the
E internal Analysis Note (by GC)
a. 2. GC/Analysis team handle comments with EB

o
]

If necessary, recirculate

-

(Plots Policy, 1 week*)

\

GC = Group Convener(s)
PC = Physics Coordinator(s)

or Analysis Tools convener(s)
EB = Editorial Board

Making it public

Final results: Publication
(Publications Committee)

Preliminary results:
Circulation of a

Public Note

(with preliminary plots)

/
-

\x,

* May overlap with the Collaboration
internal analysis note circulation

Editorial Boards
Active Analysis Group Date created | Public Note / Publication Shown at:
NumuCC inclusive cross section study based on simulation Xsec Oct 2015 DocDB-4994 NulNT 2015
Electronegative concentration and electron lifetime Sept 2015 DocDB-4928 NNN 2015
First neutrino events Reco Sept 2015 DocDB-4903 NulNT 2015
Nuceon Decay APE Aug 2015 DocDB-4765 TAUP 2015
Noise vs. Fill Level Commissioning July 2015 DocDB-4717 TAUP 2015
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First Neutrino Events ()

~ /

 More than “just” a
few event displays

 “End-to-end” analysis

* Automated
reconstruction and
selection
— PMT timing
— 2D/3D reconstruction

e Public note

First neutrino interactions observed with the

MicroBooNE Liquid-Argon TPC detector

The MicroBooNE Collaboration
November 2, 2015

Abstract

The MicroBooNE liquid-argon TPC detector started to take its first
neutrino data from the Booster Neutrino Beam at the Fermi National
Accelerator Laboratory on October 17, 2015. We have performed fully-
automated 3D reconstruction on these first data events using algorithms
we have developed for the LArSoft software package, and we have de-
veloped a filter to distinguish neutrino interaction candidate events from
the la vents that contain activity ori i from
cosmic rays. This is the first-time events from a large liquid argon T
operating on/near the surface have been automatically reconstructed and

lected for analysis. We describe the reconstruction and automated filt
ing proce . i i eractions

observed with the detector using 1.86 x 10'® protons on target.
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First Neutrino Events (Il)
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Fractional Flash Count per 0.3 us
with respect to Cosmic Background
o =
© i
ul o

Bl Measured Cosmic Rate (Beam-Off)
¢ Data (Beam-On, 1.62e18 POT)

by ++ BoONE _

Preliminary

©
S
)

Jhikis

4 6 8 10

Time with respect to BNB Signal Time [us]

First v identification

MicroBooNE Preliminary
1.86£18 POT, BNB

Number of events

Automated event selection
Optical + 3D-based

Automated event selection
Optical + 2D-based

Non-beam background
(expected)

Total observed

4626

18

385 =24

463

11/23/15

. -—-——_%

MicroBooNE sees first
accelerator-born neutrinos

B 3090 Ewean 41075, Sctcber 1), 23S

This display shows a neutrino event candidate in
the MicroBooNE detector. Image: MicroBooNE
Today the MicroBooNE collaboration
announced that it has seen its first
neutrinos in the experiment's newly built
detector.
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v, CC Incl‘u‘si/\(e/l\/lc Performance Study (I)

* Simulated signal and

| :

background MC performance study for an early v,
: charged-current inclusive analysis with
* Includes all the basic .
: . MicroBooNE
ingredients for a cross
se Cti on The MicroBooNE Collaboration
— Reconstruction November 6, 2015
— Cosmic removal and
background estimation Abstract
. . This note describes an analysis performed on Monte Carlo data to
- S|gna| Se|eCl'IOn d nd evaluate the sensitivity of MicroBooNE for an early v, charged-current
s e . inclusive cross section measurement. Such an analysis is intended to be
efﬁCIenCIeS done using the first three months of Booster Neutrino Beam data. The
. . . . . event selection is entirely based on an automated event reconstruction.
o D |ﬁe re nt' a I d |St Il b ut' on The Monte Carlo prediction for a flux-integrated and single differential
cross section measurement with an approximate estimation of statistical
VS. mMuon mome nt um and systematic uncertainties for the MicroBooNE detector as designed is
presented. This allows the comparison of the sensitivity of MicroBooNE
° P u b I i C n Ot e to theory and other experiments.
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Outline

—

* Conclusion
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Conclusion

~ / | - eSS
|

e We have an active and established infrastructure
for data analysis

* We have a demonstrated ability to complete
analyses and make our results public in a timely
fashion

 We have data analysis plans and goals in place
looking towards Neutrino 2016 and beyond



Back-ups
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Detector Physics: 1-2 Years Out

* Field distortion corrections

— Field non-uniformities due
to space charge and other
effects

— Corrections using the laser
system

* Recombination
— Analysis with cosmic rays

— Measurements at different
drift HV values
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