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Muon Flux in Underground Laboratories
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MI-HQPAC

McDonald Institute Highly Qualified Personnel Advisory Committee

e Meets monthly to develop ideas and initiatives

e Hosts monthly virtual community open discussions to talk about areas of
improvement for the HQP Community

e Has a ~$10k budget to make things happen

Advises the McDonald Institute on improvements for the HQP Community

e |s a great way to connect and practice community leadership!

The Committee welcomes you to their next open discussion!

Are you HQP? Probably! All Graduate, PhD Students, Postdocs, PDFs, and
early career researchers working or studylng astropartlcle and related physms
OF] in cross/interdisciplinary research involving astroparticle and related
physics.

mcdonaldinstitute.ca/hqpac
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What do we know about dark matter?

B T

mass in GeV

10= 10 10"

Its mass falls along a wide range, for
fermions, bosons, or composite
dark matter the allowed masses are

different.
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Measuring Neutrino Masses

indwect measurements

0.2ev

EMective B mass
o Magana Mneo
o Upper lmt: ~0.05 -
+ GERDA, KamLAND-ZEN,
MAJORANA, LEGEND,
nEXO0, CUORE, CUPD.

Measuring Neutrino Masses

Direct measurement
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WIMPing out?

searches whHere we most expected
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Problem to work in groups:

.
)

A neutrinoless double-beta decay experiment counts the number «
events In a signal region. The expected background IS 2 events
an effective neutrino mass of m,, = 50 meV the experiment

:;“r

b SNt Irg
evellls alt

expects 4 signal events. The experiment IS done, and no

seen In the signal region.
. What is the Feldman-Cousins 90% CL upper limiton m,.?

. Assuming a flat prior, what Is the Bayesian upper limit

. Suppose a second experiment has the same expected s
but an expected background of 5. It also observes Zero e\

What Feldman-Cousins limit do you get now?

result from Part A. Do these results make sense”?

Compare 10 )

https.//arxiv.org/abns/pnysic




Solar neutrinos
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The Sun's fusion reactions produce

copious quantities of electron
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Systematic Uncertainties in HK Era

HK Sensitivity for dcp=-m/2 (maximal CP viol.) Reaching 50 C.L. for maximal CP will
e . . C C vy

require improved systematic
uncertainty estimates

Will require improved understanding
of:

— Hadron-production
distributions

\'Ax” to exclude sind =0

w/ eff 2016 sys. errors

— L cross-sections

w/ eff. sys Iimprovements

w/0 syst. errors : — Detection efficiencies

6 7 8 9 10
Running Time [years]
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A Little History

» Maria Goeppert-Mayer
* Proposed double beta decay in 1935
* Nobel prize 1963 (shell model)

* Ettore Majorana
* Proposed 2 component neutrino in 1937
* ‘Majorana neutrino’

» Wendell Furry
« If neutrinos are majorana, double beta decay could
proceed without the emission of any neutrinos (1939)
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One example of how it works to wander through
this space...

WMAP gats - 2004 very cotaled vow of CNS
Can we test BSM mocs of rabon ! Sng theary?

Nen-Gacsear=Ty 83 8 prode of partoe eractons
o e prevordial Uverse
Loty of hecry work
Wha! sbout Fpe-scam stucise’
(Sizy tuned tor G5vRE-X)

Poym s Orsvilatonal waves?
fesed Deltar erfmrergrdy LD MmeswTe CMB polarasion

> .
Inflaton with isteracticns? Fails u=verse? Need B

uncerytand cpen caanlam syale—3

qurruGOw

One example of how It works to wanaer througn

this space...

l&—:







Doran Planetarium presents

Cult“ural Parallax: Storles Under the nght Sky
ay,2022 Sl b

Featu rng:

OJlbwe storyteller. Will Morin
BFA. BAPE?E&MA PhD (ABD)

Science-Communicator HOI Cheu
"&3 PhD

N\ N\ SNOLAB Saentust Chnst‘ine«Kraus :

the Faculty of Science, Enginee
and the Faculty of Arts,

\ |

Through storytelling, ™
wit.h a focus on

:' Anishinaabe culture,
" Arthur B MC Donald this presentation introduces -

Canadian Astroparticle Physics Research Institute the wonders Of the nlght Sky.
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Baosonic dark matter (axion, alp, any ultralight)
“the misalignment mechanism”
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Bosonic dark matter (axion, alp, any ultralight)
“he misalignment mechanism"
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