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Are WEC SUrc abOUt D ark Matter? University of London

e The Bullet Cluster

* This 1s my least favourite evidence
for dark matter 1n astronomy (sorry!)

e ... 1t1s also one of the most striking
illustrations where we can 'see' dark
matter

My 1ssue: one example cannot prove
a systematic overabundance of
material in the universe
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Bullet Cluster continued WY GQueen Mary

e Actually, there are a lot of colliding
clusters like the bullet cluster.

e 72 similar clusters being studied by
NASA & Chandra

http://chandra.harvard.edu/press/15 releases/press 032615.html y GlVIng a m(.)re systematlc look at dark
matter distributions on cluster scales
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Galactic rotation curves Yol een Mary

e As arandom thought analogy:

Think about riding your bike observed
around a roundabout — the faster you
g0, the more grip (force) you need to SREI T S . SR
keep you from being thrown out of el o

luminous disk

the roundabout! SR e T minous ©

—

* If the stars are going that fast and R T
not being hurled out of the galaxy, . L s R (kpc)
there is some extra gravity (force!) R G
keeping them 1n there

. M33 rotation curve
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Galaxy Cluster lensing and rotation curves
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Large scale structure and the CMB ¥/ Jleen Mery
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What does 1t all add up to? Q' Queen Mary
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How do we find out what all this
Dark Matter is?
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I am a particle physicist ‘
%

I search for dark matter as a new kind of particle. o

I use something called a Feynman diagram to study
interactions between the particles I know... and the
particles I am searching for
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Particle decay Y Gluoen Mery
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Particle decay Y Gluoen Mery
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Time goes from left to right
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Particle production ey Queen Mary
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Particle interaction! Ly Queen Mary
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Interaction we don't know about ¥ {lueen Vary
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Dark matter annihilation QY Queen Mary

Dark Matter Known Particle

Dark Matter Known Particle
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https://commons.wikimedia.org/w/index.php?curid=12654493
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Dark matter direct detection ey Queen Mary

Known Particle Known Particle

Dark Matter Dark Matter
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lonisation Heat
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Dark matter production QY Queen Mary

Known Particle Dark Matter
Known Particle Dark Matter
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@alisonaelliot

Alison A Elliot (QMUL)

‘a_,__ Queen Mary

University of London

@PhysicsatQM

Thank you for your attention!

@  We only have time for a couple live questions, but we will be monitoring

the chat throughout, and would love to answer your questions there!

University

n."‘

uopuo1 g’

- * SR ik r.._..' 15 i
% Queen Mary

Dark Matter Day 2020 University of London




