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Running jobs: 259835

Transfer rate: 6.15 GiB/sec

" UKI-SOUIHGRID.OK HER i I SR TN

o Utz e b S '*

¢ wmw&m 3 T
= INI-SIEGEN-HEP) /
" UNI:BONN 5

~ N2

o z 3
PG L liNispaMiDN

Ray Veness (CERN)



Engineering at CERN Ray Veness (CERN)



Microchips for Megastructures

CMS experiment on the LHC accelerator at CERN
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CERN Staff in 2012

Office Work
1% Research
Physicists
3%

Manual W

5% :
Engineers

-Electrical/Electronic
-Mechanical

-Civil

-Computing

Applied physicists

Technicians
Programmers
Accelerator operators
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Nothing, contained by nothing!

Hydrogen is a So is helium...
gas at room
temperature!
Lithium Periodic Table
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Beryllium metal is ..and here in Moscow.

only really
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A pho’ro I ’rook of a
" CERN colleague, as we
waited to cross the
Khasakh-Russian border

in 2004...







Ray Veness (CERN)

Engineering at CERN



&Y  So engineering means...

 Discussion, negotiation, consensus:
— Communication!

* Need to be ready for lifelong learning:

— particle and accelerator physics, material science,
leadership, commerce, Russian...

» Based, of course, on good science:

— Start from first principles
— But don’t re-invent the wheel... unless you need to!
— Good engineering design

» Get it done, on time and on budget!
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Research

Q Interfacing between fundamental science and key

O CERN Technologies and Innovation
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Medical Application as an Example of Particle Physics Spin-off
Combining Physics, Engineering, ICT, Biology and Medicine to fight cancer

" @) Hadron Therapy
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/_Tumour Leadership in lon
Target *  Beam Therapy now
( . in Europe and
g | Protons J , Japan
light ions e N
Acceleratlng partlcle beams X-ray protons
~30°000 accelerators worldwide >70’000 patients treated worldwide (30 facilities)
~17°000 used for medicine >21’000 patients treated in Europe (9 facilities)

“ I m ag I n g P ET Scan ner Brain Metabolism in Alzheimer’s

Disease: PET Scan

Clinical trial in Portugal
for new breast imaging
system (ClearPEM)




“...It's my job to install your boiler and help with any boiler problems you
may have...”

Engineering at CERN Ray Veness (CERN)



&Y What is Engineering?

The branch of science and technology concerned with the
development and modification of engines (in various senses),
machines, structures, or other complicated systems and
processes using specialized knowledge or skills, typically for
public or commercial use...

Wikipedia

(from ingenium, meaning "cleverness" and ingeniare,
meaning "to contrive, devise") is the application of :
, social, and practical knowledge in order to :
, build, maintain, research, and improve structures,
machines, devices, systems, materials and
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https://en.wikipedia.org/wiki/Latin
https://en.wikipedia.org/wiki/Science
https://en.wikipedia.org/wiki/Economics
https://en.wikipedia.org/wiki/Invention
https://en.wikipedia.org/wiki/Design
https://en.wikipedia.org/wiki/Process_(engineering)

) CERN
 CERN Is a particle physics facllity

— But we employ very few particle physicists

— Most theoretical and experimental scientists work
for our member institutes

« and most of what we do is “Engineering”

— 2/3 of our staff are engineers, applied scientists or
technicians

— Work together, we can produce the most amazing,
complex and beautiful things
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) ...and can | just ask you

* Enjoy your visits over the next 3 days

* Look at things with an eye to the
engineering as well as the physics

— SM18, superconducting magnets
— Experiments (especially CMS) and machines

» Give your students a different
Impression of what a career In
engineering might mean
— the UK needs more engineers...
and so does CERN
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Thank you!

And enjoy your
time at CERN

Engineering at CERN

Ray Veness (CERN)



