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Overview

> Neutrino Review
— Motivations of the Majorana Project

> My Contributions
— Surface-Level Radiation Background Spectra
— Glorified Bathroom Scale

> Current Progress and Future Plans
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Introduction and Theory
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Standard Model Neutrino Review

Standard Model of Elementary Particles

three generations of matter
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Questions left unanswered

> Neutrinos have mass!
— Then where is right-handed neutrino?

VL mp VR/ Not in SM -
—_——__*NDL/

fermion masses
de st be

U el Ce te
Vi —ei0Vy0V3 €e e Te
[ I S Iy Iy Iy ISy AN I
uev meV eV keV MeV GeV TeV

B A AS HINGTON H. Murayama, Physics World (May 2002).



Majorana Explanation

> Definition of Majorana Particle

— A fermion that is its own
antiparticle

> What this means for neutrino

— Leptogenesis . o
_ Possibility of annihilation in Majorana (v = V)
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Majorana Collaboration Experiment

> Qverview of Double-Beta

Decay

— Zto Z+2 transition

> Emission of 2 electrons and 2
electron anti-neutrinos

— How to look for it
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Neutrinoless Double-Beta Decay
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My Contribution
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Background Spectrum Analysis

> Motivations
— Characterize background radiation
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Background Spectrum Analysis

> QOverview of Thorium, Potassium, and Uranium
Decay Chains
— Present in nearly all materials made on Earth

— Problems: Give off radiation in our observation range,
Increasing background

— Grants ability to better analyze demonstrator data
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Analysis of Spectrum Background Data

> Goals

— To be able to
identify specific
sources of
background
radiation counts

— To watch
background
counts decrease
with shielding
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> Notice:

— Largest
Peaks

— Compton
Scatterin
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Analyzed Spectrum
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Lowering Background through Lead Shielding

> Overlaid histograms of floor shielding vs. no shielding

" Legend:
E B — No shielding
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Lowering Background through Lead Shielding

> Overlaid Histograms of Multiple Layers of Shielding
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> Goals and Motivations

— To develop a scale that
can be relied upon to
keep track of Liquid
Nitrogen volume in
detector

— To have more vibration
dampening than current
scale, to lessen
background noise
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Design

>

Force

Sensitive

Resistor

(FSR)

— Operating
Weight:
100g-10kg

— Dimensions:
1.75in X
1.75in

Scale Design

— (30cm x
30cm)*

uNivers iivd)r §Qs4Q@AdN




Scaled Scale Prototype Generations 1 and 2

Mass vs Resistance Testing in Prototype
Generations 1 and 2
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Scale Generation 3

Generation 3
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Conclusions and Future
Plans
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You can't see them, but they are everywhere

> Conclusions

— With further background elimination, the search for
Neutrinoless Double-Beta Decay may come to an end, and

bring with it some answers to the questions of the
universe

— Machining is hard
> Next Steps

— Fine-tuning and installing scale
— Majorana collaboration with rival GERDA
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