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What's it all about?
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History of the Universe
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History of the Universe

Physics at the LHC corresponds
to conditions around here
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Particles and Forces: The Standard Model
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ATLAS and CMS are the two
s “discovery experiments”

n Birmingham we work on ATLAS
g also ALICE and LHCb




ATLAS Detector
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Running jobs: 223196
Transfer rate: 6.18 GiB/sec

The Worldwide LHC
Computing Grid,

[

“Tier-2” grid site

- SR
in Birmingham

Each year, ATLAS writes 10's PB (10 000's TB) of data
Around 150 000 CPU cores on the computing Grid are used

to analyse them
‘~bBAard



The Higgs Boson Discovery
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Run: 204769
Event: 71902630
Date: 2012-06-10
Time: 13:24:31 CEST
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What's Next?



2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027

LHC Roadmap
Run 1: energy 7-8 TeV, 25 fb' of data

Run 2: energy 13 TeV, 120 fb' of data

Run 3: energy 14 TeV, 350 fb-! of data

HL-LHC: energy 14 TeV, 3000 fb' of data

2035




Dark Matter ~

Most of our universe is missing...

dark matter

Astrophysical measurements indicate
that the Universe is made of:
5% of known matter

70% of “dark energy”

The LHC may produce dark matter
particles directly

10 20
Radius (kpe)




Supersymmetry

Superpartners!

A new symmetry between
fermions and bosons

Predicts many new particles,
including at least four more

Higgs bosons

Squarks (stop, sbottom...), sleptons,
winos, binos, gauginos...

— a simple, elegant candidate
for dark matter

SUSY also helps explain how the

Higgs boson can be so light MGETEI PIEET

Supersymmetry may well show up when the LHC turns
on again in 2015 with new, higher energy, collisions






Higgs Discovery




| was there too!




Why is the Higgs Boson so Special?

It’s like looking for a needle in a haystack
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It’s like looking for a needle in 10000
haystacks
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- A third fundamentally new type of “stuff”, quite distinct from
matter particles and force-exchanging particles




Why is the Higgs Boson so Special?

haystacks

It’s like looking for a piece of hay in
10000 haystacks

- A third fundamentally new type of “stuff”, quite distinct from
matter particles and force-exchanging particles

- The Higgs field is strange. Unlike e.g. gravitational fields:
- it doesn’t have a direction

- it doesn’t require a source (even in inter-galactic space)



Birmingham in ATLAS

Online event selection (“trigger”)

Decides within 2 millionths of a second which
“one in a thousand” collision events to keep
Major design and testing in Birmingham
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Online event selection (“trigger”)

Decides within 2 millionths of a second which
“one in a thousand” collision events to keep
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Particle tracker
Measures particle paths to within 20 pym
>600 readout hybrids assembled & tested in Birmingham

Physics analysis
Leading role in data analysis leading to Higgs discovery
as well as several other physics topics




Birmingham in ATLAS

Online event selection (“trigger”)

Decides within 2 millionths of a second which
“one in a thousand” collision events to keep
Major design and testing in Birmingham

., g

1 R Particle tracker
" ”’& Measures particle paths to within 20 pm

= >600 readout hybrids assembled & tested in Birmingham

QATLAS
E.X EEEEEEEE

Physics analysis / 2R
Leading role in data analysis leading to Higgs discovery
as well as several other physics topics

... and many more, including event visualisation ...



What has the Higgs ever Done for me?
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Spin-offs
Medical applications, national security,
touch-screen technology, www ...
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physics degree courses
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Spin-offs
Medical applications, national security,
touch-screen technology, www ...

Information Management: A Proposal

Attracting Young Talent to STEM Abstract

- 8.3% increase in applications to This propos ;
physics degree courses

- 72% of 15t year students cite particle

physics as a reason for degree choice

Unknown Future Technologies?

A collective deeper understanding
of the mechanics of the Universe
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> 1 billion
people saw TV footage

1,034

news articles in

108

Countries

TV stations

5,016

Broadcasts

The discovery of the Higgs boson completes a half-
century old story, and uncovers a new type of
fundamental particle

So far only 1% of planned LHC data taken
and %2 design energy.

— EXciting future!

Thanks to the university and STFC for the long-term support, and to our colleagues worldwide



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	LHC Roadmap
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37

