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Format of this presentation

What | will do:
* 30-45 minutes of presentation about CERN.
* Talk about CERN, experiments and a (bit) of physics.

What you can do:

* Use the Zoom ﬂ button to ask questions during of after the
presentation.

* If you feel the need to ask a question out loud during the presentation,
please ask for it in the Chat first.

* Fill out the survey on the Indico page.

Extra information:

* You can find more material and links about CERN and physics on the
Indico page (if you feel like a real scientist).
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https://indico.cern.ch/event/1027234/

Who am 1? CI@OI’ ﬁ!@
= internafional linear collider UNIVERSITY OF
OXFORD

* | started working at CERN more than 4 years ago with a PhD in accelerator physics with the
University of Oxford working on intensity-dependent effects in linear colliders.

* | worked on several machines, experiments and projects including:
- The International Linear Collider in Japan

- The Accelerator Test Facility in Japan
- The Compact Linear Collider at CERN

* | am now working as a postdoc on the CERN Linear Electron
Accelerator for Research on various types of experiments and studies.
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What is and where CERN?

CERN stands for
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CERN, a large organisation:

2.600 staff

800 fellows and apprentices
550 students

15.000 users

2000 from external companies

And a small town:

A dedicated fire brigade
A creche

A hostel

3 restaurants

A UBS bank
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Wait, you said Nuclear?!

Don’t worry!
It is written in CERN’s convention that “The Organization shall have no concern

with work for military requirements and the results of its experimental and
theoretical work shall be published or otherwise made generally available.”

Nuclear for Nucleus, the dense region consisting of protons and neutrons at N-o
the center of an atom. @ "o =)

Matt Strassler 2012

So none of the following is done at CERN:

CERN creates portals to hell?
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No way! Are you klddl ng me'?
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What about black holes?

The LHC will not generate black holes in the cosmological sense. However, some theories suggest
that the formation of tiny 'quantum’ black holes may be possible.

Not this black hole! This black hole!

However, there is no danger!
Those black holes at CERN would be microscopic and would evaporate immediately.

To go further: https://angelsanddemons.web.cern.ch/fag/black-hole.html
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https://angelsanddemons.web.cern.ch/faq/black-hole.html

What do we do at CERN?

Study the matter and try to understand what it is made of:

Atom Nucleus Proton Quark
~10"m ~10" m ~10" m <107 m
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What do we do at CERN?

CERN helps to build the Standard Model of Elementary Particles, a theory describing three know
fundamental forces of the universe as well as classifying all know elementary particles. It can be

summarized like this:

Did you know? W and Z bosons were discovered at CERN in 1983.
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three generations of matter

interactions / force carriers
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How do we do it?

CERN built numerous experiments, accelerators and detectors to do so:

The CERN accelerator complex
Complexe des accélérateurs du CERN

CMS

LHC

s P S TT42
. | 1976 (7 km) | AWAKI

HiRadMat

L
ISOLDE
Rl REX/HIE
G
n_TOF —
\ PS
//4’ | 1959 (628 m) |
‘/ ! L \N}A(‘ 4 2 I
{
e
NAC S LEIR
e
p H™ (hydrogen anions) p ions P RIBs (Radioactive lon Beams) P n (neutrons) P p (antiprotons) p e (electrons)

LHC - Large Hadron Collider // SPS - Super Proton Synchrotron // PS - Proton Synchrotron // AD - Antiproton Decelerator // CLEAR - CERN Linear
Electron Accelerator for Research // AWAKE - Advanced WAKefield Experiment // ISOLDE - Isotope Separator OnlLine // REX/HIE - Radioactive
EXperiment/High Intensity and Energy ISOLDE // LEIR - Low Energy lon Ring // LINAC - LINear ACcelerator // n_TOF - Neutrons Time Of Flight //
HiRadMat - High-Radiation to Materials

Did you know? The CMS magnet system contains about 10000 tons of iron, which is more iron than in the Eiffel Tower.
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https://youtu.be/pQhbhpU9Wrg

But, how does it work?
A particle collider works like a “super microscope” in order to observe the smallest particles.

Let’s take the LHC for example where two beams are colliding at four different detectors:

Did you know? The Large Hadron Collider is colder than outer space. To be precise, it's 1.9 K (-271.3°C), almost absolute zero. A
cryogenic cooling system keeps it this cold for the sake of the superconductor electromagnets
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What do we see?

Each type particle will have a different path inside the detector.
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Did you know? There are around 600 million collisions per second in the LHC.
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42 countries

What do we do with all those data?

Those data are being analyzed thanks to the largest
computing grid in the world!

170 data centres

— ,
= =" === + 2 millions tasks/day
‘ s ——— s S — :
: [ ]

1 million computer
cores

1 exabyte of storage

Did you know? The data recorded by the big experiments at the LHC are enough to fill every year around 50.000 To go further: https://wlcg-public.web.cern.ch/
hard disks with 1 TByte memory each or corresponding to a stack of about 10 million standard DVDs. https://home.cern/news/news/computing/
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https://wlcg-public.web.cern.ch/
https://home.cern/news/news/computing/animation-shows-lhc-data-processing

A good summary

[ Large Hadron Collider }
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https://www.youtube.com/watch?v=pQhbhpU9Wrg

We don’t only study particle physics!

A lot of different studies and experiments are run at CERN:

DRI 4 bending maghe

Medical applications Knowledge transfer

https://home.cern/tags/medical-applications Accelerating Innovation
https://kt.cern/

To go further:
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https://kt.cern/who-are-you/general-public
https://home.cern/tags/medical-applications
https://kt.cern/

Meet TIM, the LHC tunnel’s robot

The Train Inspection Monorail (TIM) is equipped with a camera and several measurement sensors to monitor the
LHC tunnel in real-time .

"iiiu\ “\\:.- \

ITIS USED FOR REAL TIME MEASUREMENTS AND INSPECTIONS

ekl e
ALONG THE LHC TUNNEL?::-B 5r
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https://www.youtube.com/watch?v=wxKRW1Z2lWo&feature=emb_title

The Web was born at CERN! (another Tim)

The World Wide Web was invented by a British scientist, Tim Berners-Lee, in 1989 while working at CERN

Did you know? The first website in the world was dedicated to the World Wide Web project itself and was hosted on
Berners-Lee's NeXT computer. It can be found on this link: http://info.cern.ch/hypertext/ WWW)/TheProject.html
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http://info.cern.ch/hypertext/WWW/TheProject.html

CERN against COVID-19

CERN technologies and expertise are helping in the collective global fight against COVID-19

CERN
AGAINST
COVID-19

e
"‘ CERN FIRE BRIGADE (T

More than 11 000 litres hydro-alcoholic liquid produced
at CERN’s chemistry lab

CERN's Fire and Rescue Service supports
Swiss and French ambulance drivers CERN produces and delivers protective equipment to local communities

To go further: https://againstcovid19.cern/
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https://againstcovid19.cern/

We are still at least 95% ignorant

Unlike normal matter, dark matter does not interact with the electromagnetic force. This means it does not
absorb, reflect or emit light, making it extremely hard to spot. In fact, researchers have been able to infer the
existence of dark matter only from the gravitational effect it seems to have on visible matter.

The matter we know and that makes up all stars and galaxies only accounts for 5% of the content of the
universe! -

There is still a lot to do and discover!

To go further: https://home.cern/science/physics/dark-matter
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https://home.cern/science/physics/dark-matter

You are young and you want to join CERN?

Visit now https://careers.cern/students to join CERN as a student!

Summer Student Program

* CERN Openlab Summer
Student Program

* Short-term Internship
Program

* Administrative Student
Program

* Technical Student Program
* Doctoral Student Program
* Marie-Curies PhD positions

* Beamline for Schools:
https://beamlineforschools.cern

............
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https://careers.cern/students
https://beamlineforschools.cern/

Useful links

CERN history:

Upcoming events at CERN:

CERN photo library:

Art at CERN:

For the CERN community:

CERN courier:

14/04/2021 P. Korysko | A journey inside CERN



https://home.cern/about/who-we-are/our-history
https://home.cern/events
https://cds.cern.ch/collection/Photos?ln=en
https://arts.cern/
https://home.cern/cern-community
https://cerncourier.com/
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