Office of

$:Fermilab ®ENERGY |

i

-

MlcroBooNE Data F|tt|ng & AnaIyS|s

Savannah King

10 June 2019



MicroBooNE

Micro Booster Neutrino Experiment

» 170 ton LArTPC (liquid argon
time projection chamber) in the
Booster Neutrino Beam (BNB)

» Utilizes extremely cold liquid
argon (87K) to observe trails of
ionized electrons produced by
charged particles in the detector

» Began collecting neutrino beam
data in October 2015

Figure: MicroBooNE cryostat
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Goals & the Low Energy Excess

» MiniBoone & Liquid Scintillator
Neutrino Detector (LSND)
experiments observed an excess of
electron-like events at low energy
: * I <° misid
+ 0 ANy

» Origin of excess is still unknown but
possibly due to the presence of a — i
sterile neutrino that amplifies the ‘ o E
(v, — ve) oscillation

» Goal of MicroBooNE is to investigate ©owee e :_,E(GM'
this excess of events by utilizing the
ability of liquid argon time projection  Figure: MiniBooNE low energy excess
chambers (LArTPC) to perform
electron/photon separation
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Channel  LEE Signal g‘:‘::f":l ccpio
I — » Data fitting framework for sterile decays
at SBN facilities (SBND, MicroBooNE,
el ICARUS)
3 » Allows the fitting of multiple modes,
il detectors, and channels simultaneously
""" » Modes: Neutrino/antineutrino, etc.
Mo : » Detectors: MicroBooNE, MiniBooNE,
Reconstructod Bi o Kinematc Varabo ) ICARUS, DUNE, etc.

» Channels: Physically observable
selections (ccpi0, v, ve, etc.)

Figure: Representation of a
covarience matrix calculated in SBNfit
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Calculations in SBNfit
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Equation: Calculating a L. .
covariance matrix, where N is the Equatlon. X calculatlop, where M
is the total number of bins and

total number of variations, N; is the
value in the i-th bin of the k-th
variation and N is that of the
central value.

E—'is the inverse of the
covariance matrix associated with
the null hypothesis
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Project Goals

» Learn the implementation of SBNFit
» Develop new algorithms for analyzing and fitting data and
evaluate the new implementation using toy data

» Incorporate systematic uncertainties represented by the nuisance
parameters into SBNfit by modifying the x? calculation

» New algorithms will improve data fitting & sensitivity analysis for the
SBN experiments

» Begin adapting software to run on supercomputers
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