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@ How | ended up here

EXPERIMENT

G.C.S.Es: A-levels:

no idea what to »  Physics/Maths/Chemistry

do at A-level (nc? |dezf1 what to do at Decide on physics
university)

- (with year abroad)

Now — still no
idea

(gap year 2..7)

L}

PhD: Science ) if# &
Communication | “ @
sounds interesting

| 5 4t year:
Gap year: @ Y

No idea still = gap year!
Still no idea... PhD? sapy

University: No
idea still = make it
an MSci!
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Why study physics?

Makes logical sense —  xpgesn’t make logical sense —
. . * . .
either right or wrong you realise that the universe

don’t have to pretend that a . .
( M L [Aredsl is far more complicated than
protagonist’s choice of

breakfast is an allegory etc...)

a human brain is capable of
truely understanding

Dark Energy
Accelerated Expansion

Afterglow Light
Pattern  Dark Ages Development of
375,000 yrs. Galaxies, Planets, etc.

1st Stars
about 400 million yrs.

Big Bang Expansion
13.77 billion years

I’'m not a great decision maker
about my future — may as well = People
pick the option which keeps (regardless of exam scores and stupidity in all

open the most doors* other aspects)

assume you dre clever

* warning: may mean future decision making is difficult
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£

ATLAS

EXPERIMENT

Undergraduate physics

Lots of work (& more challenging) but much more interesting
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A@ Undergraduate physics

EXPERIMENT
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A@ Undergraduate physics

EXPERIMENT

*My speciality 2: Experimentalist (theory is hard!)
* Msci project: COMET
* Looking for ‘neutrinoless
muon to electron
conversion’

* Would violate a widely
held principle

Pion Capture Section
A section to capture pions with a large

solid angle under a high solenoidal mag-
netic field by superconducting maget

Detector Section

A detector to search for
muon to-electron conversion
processes.
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@ What is ATLAS?

EXPERIMENT

. The ATLAS detector is like a camera that takes ‘photos’ when
bunches of protons collide.

In the collision, new particles may be produced.

. The ‘photos’ capture the position of the new particles as they move
through the detector and their energy.
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A@)S What do we do with ATLAS?

EXPERIMENT

Using the ‘images’ we rebuild a 3D history of the collision.
. We learn what particles emerge from the collision.

. We can guess which particles are produced even if they
disappear before we can capture the ‘photo’.

Looking at thousands of collision ‘images’ we can discover new
particles and learn their properties!

If the detector was a camera it would be 100 Megapixels and take
40 million photos every second.

. The ATLAS ‘camera’ is huge — as heavy as the Eiffel tower!

9
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TL

EXPERIMENT

Trigger system

Bunches of protons cross 40 million times a second.

Each bunch contains 10" protons.

Number of proton-proton collisions in the detector: 1 billion per second.
When any of the protons collide, the process is called an “event”.
A given bunch crossing sometimes has particles from more than one proton-proton collision.

If all data would be recorded, this would fill 100 000 CDs per second. This would create a stack of CDs
150 m (450 ft) high every second, which could reach to the moon and back twice each year.
This data rate is also equivalent to making 50 billion telephone calls at the same time.

‘ Calorimeter detectors
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o Trigger system

EXPERIMENT

The 3200 terabytes of data that will be seen by ATLAS each year are the equivalent of the
content in:

* 160 million trees made into books.
* 7 km (4 miles) of CD-ROMs stacked on top of each other.

* 600 years of listening to songs.
* 160 US Library of Congress (3 billion books).

| Calorimeter detectors
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@ Higgs boson

EXPERIMENT

. Higgs boson — resonance of the Higgs
field

. Interaction with Higgs field = mass

TELL Us ABOUT LWATDONTYU | .ok TS5 || DONTTELL USvou
YoUR PROPOSAL. AREADY FIND ITA | EMBARRASSNG. || LOBT IT ALREADY.
o/ UERE REQEsTING | YEPRORTWD AGOZ i |l e
$3 BLUON IN FNDNG | = YES, LELL, On. e [T wowpermnsg
To FIND THE HIGG5 BOSON. ] N ITS REALLY SPIL
\u

1] ]
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@ Only one Higgs?

SUPERSYMMETRY

o VL ~:_
VeV, y
O * o o 0
O ‘L’
CGuarks @ cvomn @ e pancies ) Sieptens P ::%:.'c’rm
Standard particles SUSY particles

. Many models require the existence of new particles
. Many require more than one Higgs boson

. Some may be charged, some may be massive

23/10/2017
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@A)S Only one Higgs?

XPERIMENT
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Analyse collision data — split searches by end product

Reconstruct the original event from the product information

Compare the data to your ‘normal physics’ (SM) prediction (e.g. simulation)

Look for excess of data
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A@TLA?)S Science communication

EXPERIMENT

. Government spends a lot of money on science
Results in a lot of investment = more money back!

Results in a lot of inventions that people like (WWW,
proton therapy, touchscreens — CERN influenced)

Results in a lot of discoveries that people might not
understand... (what is the Higgs”? Dark Matter?)

. The public funds us — we need to make sure they
understand

We do:

. Tours, masterclasses, visits, games, VR, AR, publicity,
briefings, many more

23/10/2017 15



@ ATLAScraft game

General info on ATLAS/LHC
in warehouse

end-cap
toroids

‘Shrink’ to 5x detector

Visit 1:1 scale detector v
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Ay Physics careers

readwrite presents

THE TECH UNIFORM

Consulting

Leader of Germany (not common career path)

’ 11/10/2017

3% still
seeking

26% Employment
outside science e.g.:
Accountancy
Banking
Computing
Armed forces
Marketing
Sales
Recruitment agencies
Retail management

Tech

8% Not
available
e.g.
travel

16% MSc:
taught

postgraduate
course

FACIAL HAIR:
HAIR: Varying degrees of beard
I woke up like this. growth, It is entirel

\ enviable to go full beard.
GLASSES: HOODIE:

If glasses, Warby Parker. Hoodie branded with th:

If sunglasses, RayBan. tech company you work
for. Subtly says "I mattes

TEE:
A b-shirt from WEARABLES:
another startu| A Pebble or

that implements
your APL *Can be
exchanged for a
button up on
Thursdays.

FitBit, tracking
?ou.r steps from
he Mission to
SOMA,

MESSENGER BAG:

Though PracELCaL
and smart,
messenger bags *
skouLd%e Labeled as
to not qet
accidentally 8
swapped at’a \ \
company ha hour.

*San:e ajPPl.i.zsP jfor § “,\‘-»
Swiss Army s
backpacis,

\

JEANS:
These dark wash jeans
§ dirt or

rce of

SNEAKERS: FIXIE:

These bad boys broadcast Fixi‘e, because engineers
both your financial don't need gears.
success and ability to

skill keep it real.

20% PhD:

postgraduate
research

16% Employment
in science or
engineering:
Defence engineer
Nuclear engineer
Research scientist

Aeronautics or other study

Medical physicist
Materials scientist

Communications

engineer




