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' Running jobs: 259835
Transfer ratey 6.15 GiB/sec
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Microchips for Megastructures

CMS experiment on the LHC accelerator at CERN
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Image courtesy British Gas
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CERN Staff by job description

Office Work
1%

Research
Physicists
3%

Manual W
5% .

Engineers
-Electrical/Electronic
-Mechanical

Technicians -Civil .
-Computing

Programmers

Accelerator operators Applied physicists
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Nothing, contained by nothing!

Hydrogen is a So is helium...

gas at room

temperature!
Lithium inAdi A
explodes in ' PerIOdIC Table A RIVA }rA VIA_ViA '\
air... not so () of the Elements |

ood , b
9 . mB VB VB VIB VIB —VIIl—— IB IIB ..E
* e[l [o [

49 50 5 52 23 M
e[ fel [

. 55 81 82 84 85 86
Beryllium... that 11 (7o | '5i | Po | At |n)

would be good!

...CXCCPT ThGT it is * %%?itg:nide
pretty hard to get + Asinide
hold of! Sefies
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Beryllium metal is | ..and here in Moscow.

Only r‘ea“y Svalbard (Nor )
produced here in
the USA...
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Maoroicco — raq Iran

|sraet] X
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1y WWestern Sahara : Egypt audi
g - L Arabia
_ Matiritania Mali Miger |chad :||Ir-:=_|_
Senegal

= Kuwait

Taiwan

Honduras Mietnam ;  Philippines

Guatemnala ; PR |
Guatema Nicaradia Sudan — Djbout

Costa Rica™. Wen. FGuyana G“E‘ld_i:dljﬂle ;! A Ethiopia l--. vee and her‘e in

French Guiana Liberia-—if _ A =y Sri Lanka
0 Yy oo ) Somalia
Cote d lvoire & "9 Ll -

And the only places § - i |« S5 2 ' Kazakhstan. .

Rep. of the Congo Tanzapia

in the world that  §
make these kind of
complex parts are JIEISEES

here in California...

Mew Zealand
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. A photo I took of a
" CERN colleague, as we
waited to cross the
Khasakh-Russian border

in 2004 ...
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ORGANISATION EUROPEENNE POUR LA RECHERCHE NUCLEAIRE
EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

Laboratoire Européen pour la Physigue des Particules

European Laborzlory for Padicle Physics
Group Code AT-VAC/EN/EV
EDMS No.: 944616
LHC Project document Mo LHC-VCEB-E5-0001
The Large Hadron Collider Project IT-3601/4T

Technical Specification for a
Beryllium Beam Pipe
for LHCD

Soq ==
i

Abstract ‘ C R -

[ [LHCVCBB_ 0 T18]3["

This specification concerns the supply of an ultra-high vacuum comical beam pipe for
the LHCb experiment to be housed in point & of the LHC ring It 15 to be
manufactured principally from beryllium with transitions to aluminmm and stamless
steel. Final delivery 1s expected 42 weeks after the placement of the contract.
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q Beam instrumentation Mechanics (2018)

x i

(Academlc)
Engineer

LIT Engineer & Technician AILE €

Mechanic 1A ,,4

(Technical)
¥ Engineer

(Academic) | - g!\h

PhD student =98 Engineer

Student /
intern
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One slide on the Iong shutdown

More than 150 new beam mstruments built and mstalled
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“...It's my job to install your boiler and help with any boiler problems you
may have...”
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&) What is Engineering?
Oxford English Dictionary, 3" Ed.

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)

&Y  So engineering means...

 Make something real out of dreams
— Creativity!

» Discussion, negotiation, consensus:
— Communication!

* Need to be ready for lifelong learning:

— particle and accelerator phyS|cs 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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) CERN
 CERN Is a particle physics facllity

— But we employ very few particle physicists

— Most theoretical and experimental scientists work
for our member institutes

» ...but 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

* | hope you are enjoying your VISItS over
these 2 weeks

* You are seeing some incredible examples
of engineering
— CMS, ALICE control room, Data centre,
— Neutrino platform, AD/LEIR

* Glve your students a different impression of
what a career In engineering might mean

— CERN, along with the economies of all our
countries, needs more engineers...
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Thank you!

...and please feel free to
take some of our
enthusiasm for engineering
home with you!
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