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Four ©pill ars under pli

RESEARCH

EDUCATION

2 TRAINING COLLABORATION

TECHNOLOGY
& INNOVATION

CERN | Knowledge Transfer @ CERN Nick Ziogas | 3



. The Higgs Boson completes the Standard I\/Iodel

but the I\/lgdel exr&ams oply what c%ncerns ordrnary atoms l.e, ~ -
= - 5% ofour Unrve&se» "“zéé*f“‘ Gl
<. “_- . ' | . - s N g™ .'. '-o,sv. BROE, L 8 :

R ok . o ok R
‘Dark matter (~2 4%) and dark energy (~ 1% make up the rest.
T T What are they really?: AR

" How does gravity reaIIy works?
Why there |s no antrmatter |n nature?

Fundamental research is our driver, what this lab is all about



Accelerators
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A The LHC collides protons at unprécedefit

-~/

ions
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fited.energy, eq
A 40 Million collisions/gec, one every 25 n$=AlBatt-40-collis
A Thousands of particles emerge from each collision . | R,
A 1 MB of data recorded by the fletectors at each callision. It reépresents 40 TB/sect Too much to be stored.

A Only 5% of those are stored-after filtering. About 80 Pb of deri




\{he | HC Big Data\Challenge'i HL LHC - 2029
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g 'ZOQ collisions happening at once.
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eed to stérejabout 900 Pb of derived data. Afrata\gfuge!

¢ ccount}*lvvgﬁ‘r', reWth & processing),\we are off by a factor of 10, projecting to 2029
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Machine Learning and Deep Learning Industrial Controls and Automation
Data Analytics Metrology  High and Ultra High Vacuum Systems
Health, Safety and Environment Management Cryogenics

Optoelectronics and Microelectronics High Volume Data Management & Storage

Superconducting Magnets Particle Acceleration and Control

Radiation Protection and Monitoring Particle Tracking and Calorimetry

Sensors Material Science Cooling and Ventilation
Robotics

Collaboration Tools Radio Frequency Technology

Manufacturing and Mechanical Processes

CERN |  Knowledge Transfer @ CERN Nick Ziogas |



Our toolbox to accelerate iInnovation

CERN | Knowledge Transfer @ CERN

Funding Opportunities for Collaborations and
CERN Projects .. Networks
@

Knowledge
Transfer
Ecosystem

Support for » Events

CERN Personnel

Intellectual Property
Management

Nick Ziogas | 9



CERN as trusted non-commercial innovation partner
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Mobilize tech
experts

Create tech and
IP dossiers

Scout for
technologies

Mobilize
innovation
partners

Create value
propositions

Search unmet
needs
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QUANTUM




CERN

(& Discussion with )

Innovation / R&D
management

A Discovery day program
at CERN

A Find mutual interest

Shaping innovation partnerships

A Define innovation
ambitions and technical
needs

A Discuss expertise
contributed by partners

= DiIscover

Knowledge Transfer @ CERN

A Timeline, resources, IP
\

B srape

/A Formalize partnership:\

- License

- Consultancy / Service
- Contract Research-
- Collaborative R&D

)

e CXecute

Nick Ziogas | 12



Consultancy/Service Contract research

AAccess to existing ASpecific issue ASpecific solution AGeneral issue
solution ATime of experts AOutsource its AJointly find solution
ASupport to ATime of facilities development to AJointly develop

implement CERN solution

CERN Knowledge Transfer @ CERN Nick Ziogas |



How much time does It take to
create a R&D Partnership?

What is the % of partnerships that
typically make It to the execution
phase?

CERN Knowledge Transfer @ CERN Nick Ziogas | 14
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https://www.youtube.com/watch?time_continue=45&amp;v=wxKRW1Z2lWo




A General issue
ma A Jointly find
solution

@ A Jointly develop
solution

CEVAandC

on neural network weight and
activation compression algorithms
aiming make them run more
eff|C|entIy Wireless comms &




 3ABZ 3RC3

ROCHE is usmg:ernVMFS for application and Ilbrary
distribution worldwide.

Contract Research for a Company in the financial services
sector. JumpTrading has strong interest in this tech for fast

reliable worldwide file distribution .

A Use case and
requirements by
the company

A Code contributed
to the OS project

A Development
@CERN, benefit
for HEP

application




o i
04T
g, il i 7 i

L.60%

ol =

‘ el
e
o]

i 5 T
0. 0

o Ll

+029% 0.00%
w3 ey ok "' '!‘
(.50 %e
"‘”"“” s ey B

239,900 17 677
______ 700 2,322,248 ._|b4.2-3.':r
7 cg50400 33569 18,089
57 ;399100 3776 4310
5 -0.99 479,300 2,389 3,300
1a74e0g2 182,000 249 ggt.313
0 788

076 1. 13

079 0.

301 4.4 40573 3,540

342 00

334 0.0
565 000

1,051

). 90

o]

+0.36%

1.24

o

1175
29.03
7.08
53.21

1313

Wt It ¥ 20

u i .l
il “ ]

TR :
o s .
sttt L

U’ iwiu_? ]

ml, b

um"w' Iml "m“' g

: 'Ilu”[ .n‘ ﬁiw‘ﬂ.lt,l

L Ta 0 |

. |

|| lL“ “'m 7 'll
] lmlll ' IF" - " 1 "‘ 1{ IH m' mnﬂfﬂ] '{"
h m’ "1 > i' i g4 DC
Ill (s "'"""" "‘ fm.!f !... m e e 50 | 404 '
:' 4“‘ a skt J;r-l ! -“ 4 ; Y:‘ e [ ] 7 l | ,I,| 'FI J!
1241 I:H'w 024 1.14 109 11.43 19.U 3.59 S lll", 1)/
:- - " n I[ N 2' 4'& ’_I ’ 'd_ J|;’[
22 UL = ol il ,“ﬁl
244 053 013 713 527 14.99 | s rj L
042 117 0 721 46.75 608 § I ?5'[::,‘9,;“. K
e i 5 32
143 1.65 0.03 0.29 7.78 13.51 |7 \ '2.92 4,37 I _f%u_
498 043 5.00 13.61 16.27 18.16 1.60 2 “.!?9 | :4 Fy
I |
106 105 026 081 10.14 15. , :4“3&\5 ' Qﬂl
826 0.11 0.04 Ot 21.05 42 ’
‘ o
202 041 r 053y A2 | &
100 009 1o <\ d
0.44 "‘ = ..340 1 Wil - I
91
194
~~~~~~~ g ot 12

| 481 |

358
413

il
I

.11



Consultancy
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2 THE EUROPEAN SPACE AGENCY

SCIENCE & EXPLORATION
L L

Jupiter lcy Moons Explorer




CERN Innovation Programme
CIPEA " on Environmental Applications

CERN Business Development & Entrepreneurship



Production
Transformation
Distribution
Storage

SUSTAINABILITY AND
GREEN SCIENCE

Power Management
Heat Management
Industrial Processes

CERN | Business Development & Entrepreneurship

CERN KNOWHOW

Superconductivity
High Field Magnets
High Vacuum
Cryogenics
Materials
Artificial Intelligence
Advanced Sensors
Rad-Tol Systems
Thermal Control
Radioprotection

—

CLEAN TRANSPORTATION AND
FUTURE MOBILITY

Aviation

Shipping

Rail

Automotive

CLIMATE CHANGE AND
POLLUTION CONTROL

Monitoring
Modelling
Mitigation

N.Ziogas | 25



ZENSEACT (Volvo Cars
Company) teams up with

CERN on fast machine

learning using FPGAs.




