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(LRI — 12:30 Lectures

THURSDAY, 8 SEPTEMBER

@ 503/1-001 - Council Chamber

Impacto no Brasil destes programas / Portuguese Language Teachers Programmes: Impact in Brazil ®1h

Nilson Garcia foi o primeiro coordenador da participagao de professores brasileiros nestes programas e ira falar-nos do respetivo impacto / was the
first coordinator of the participation of teachers from Brazil in these programmes and will speak about its corresponding impact

Speaker: Prof. Nilson Garcia (UTFPR)

Pausa para respirar / Breathing break ® 30m

Aplicagoes médicas da Fisica de Particulas / Medical Applications of Particle Physics ®1h

Pedro Abreu ira falar-nos de algumas aplicagdoes médicas em fisica de particulas, em particular a terapia com particulas eletricamente carregadas /
will speak about medical applications of particle physics, in particular about cancer therapy with charged particles

Speaker: Pedro Abreu (LIP - Laboratorio de Instrumentagao e Fisica Experimental de Particulas (PT))

LA — 14:00

Fisica em ATLAS / ATLAS Physics ®1h

Ana Peixoto ira falar sobre a experiéncia ATLAS e os seus resultados de fisica / will talk about the ATLAS Experiment and its physics results

Speaker: Ana Peixoto (LPSC/CNRS (Grenoble, FR))

Lunch break ® 1h 30m

(LX'V — 17:30 Maos na massa / Hans-on particles 9 222/R-001

Sessao pratica de anélises de dados (atividades das Masterclasses) / Data analyses and activities (Masterclasses)
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CERN’s mission

» Push back the frontiers of knowledge

E.g. the secrets of the Big Bang ...what was the matter like within the first
moments of the Universe’s existence?

* Develop new technologies for accelerators and detectors

E. g. Information technology - the Web and the GRID;
Medicine - diagnosis and therapy

* Train scientists and engineers of tomorrow
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How can CERN impact our lives?




Expertise and techhology
from designing, building and
operating one of the most

complex machines on earth.
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YAy S Expertise and technology in digital
‘ sciences,
very large volume data management,
advanced data analytics and visualisation.
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Fromm CERN Technologies ...

ACCELERATORS

DETECTORS
COMPUTING




Fromm CERN Technologies ...

Beam Instrumentation
& Systems

Cooling & Ventilation
Cryogenics o
Digital Sciences »

High & Ultra-High
Vacuums

Industrial Controls e

Magnet Technology

Manufacturing ,
& Mechanical Processes

ACCELERATORS
DETECTORS
COMPUTING

Material Science *-
Metrology e- 7
Particle Tracking
& Calorimetry

Power Electronics,
Optoelectronics o -
& Microelectronics

Radiation Protection
& Monitoring *

Radio Frequency ,
Technology

Robotics e
Sensors e

Superconductivity e
Testing Facilities



Fromm CERN Technologies ...

Beam Instrumentation

& Systems
Cooling & Ventilation
Cryogenics o
Digital Sciences MEDICAL
High & Ultra-High , . & BIOMEDICAL
Vacuums TECHNOLOGIES
Industrial Controls e
AEROSPACE
Magnet Technology APPLICATIONS
Manufacturing ,
& Mechanical P
echanical Processes ACCELERATORS SAFETY

Material Science -

Metrology - .
Particle Tracking

& Calorimetry

DETECTORS
COMPUTING [™?) INDUSTRY 4.0

Power Electronics,

D@6 000

Optoelectronics CULTURAL HERITAGE
& Microelectronics
Radiation Protection
& Monitoring * EMERGING
TECHNOLOGIES

Radio Frequency , -
Technology

Robotics
Sensors

Superconductivity e . e to SO C i ety

Testing Facilities
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The mission of the CERN
Knowledge Transfer group is to
maximise the global positive

of CERN on society



BETTER PLANET

FROM CERN
TECHNOL et
T0 SOCIETY




The World Wide Web -

P



Trackball with optical
encoders, used later In
the mouse of a PC.. |
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Th first touchscreen to
exist was at CERN
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MedAustron started
patient treatments in
December 2016...
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CERN technology for its ™
proton acceleration
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Spectral imaging -
Medipix chip




Next generation X
ray finally in color
(MARS Bio Imaging).




= From the LHC to spa -
Timepix chip
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- X-ray eyes for cultural
heritage — Medipix chip &8
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Machine learning to improve
vaccine production

CERN - Sanofi




Tackling the risk of
radon gas (BAQ)



=l Bundesdruckerei (Berlin) works
with CERN on next generation
ideas for identity management
and cryptography
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CERN'’s controls

middleware software
for worldwide factory
' automation.
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Zenuity (Volvo Cars /
Veoneer) teams up with
CERN on fast machine

learning using FPGAs .




Tokamak Energy (fusion
power) taps into expertise
of CERN on simulation of

currents and magnetic
flelds.
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How do we transfer CERN
Technologies to Society?



Inustry
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Funding Opportunities for Collaborations and
CERN Projects Networks

Entrepreneurship

CERN

Knowledge
Transfer
Ecosystem

Support for
CERN Personnel

Intellectual Property
Management



The Netherlands

NIKHEF BIC
2014

/

United Kingdom

STFC BIC
2012

France

INNOGEX BIC
2015

Spain
INEUSTAR BIC
2015

R2I1 BIC

Switzerland
INNOVAARE BIC
2018

Lithuania

LIC BIC
2019

Austria

ACCENT BIC
2014

Greece

PATRAS SCIENCE PARK BIC
2019




Digital Sciences:
Data Intelligence
Colnec Health

Robotics Fossil lon Technology o .
Ross Robotics Rhizom Digital Sciences:
: Safet T ; :
Industrial Controls SIS Digital Libraries
TIND

Securaxis

Digital Sciences:
Simulation Software

Radio Frequency Technology P
FEAC Engineering

ADAM / Innocryst
Neuschnee
High & Ultra-High Start-ups & SMEs Sensors
Vacuum SyStemS Using CERN Advacam OY
2D Heat Technology Advacam SRO

Amsterdam Scientific Instruments
Quantum Detectors

MARS Bioimaging

Terabee

X-Ray Imaging Europe
X-Spectrum

Cooling & Ventilation

Oxford Nanosystems

Particle Acceleration /
& Control Power Electronics,
Artemis Analytical .
5 Benr Optoelectronics
Manufacturing & Microelectronics

& Mechanical Processes A20 Innovation Solutions

o ] Camstech
Croft Additive Manufacturing Bicatagh
lispeert Innovative Technologies




Example: Laser for Alignment
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Example: Laser for Alignment

Atmospheric vent = Hydrostatic pressure is created by difference in elevation between the reservoir and the cells
‘ T “““““““ F . o T .
Signal cable Reference cell No Change Settlement Settlement Heave
in stable location

To eliminate several sources of error, the system reports settiement or heave relative to the reference cell (shown as red lines).

Source: geo-instruments.com



Example: Laser for Alignment

Source: leica-geosystems.com



Example: Laser for Alignment

Gaussian beam and its intensity Structured beam and its
distribution intensity distribution



Laser for Alignment

Example
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CERN Sign in Directory

Applications of CERN
Technologies in Society

Kn ow le d g e Tra n Sfe r Aboutus  Activities & Services  Technology Portfolio

Who are you? News Events & Deadlines
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CERN’s technical expertise and most innovative technologies are available for scientific and commercial purposes through a variety of technology transfer

opportunities: R&D collaborations, CERN technology in your start-up ¢, service and consultancy and licensing. Read more about these
opportunities here, or just contact us ¢ if you have any inquiries.

Work at CERN? Learn more about getting involved in Knowledge Transfer at CERN here. ¢



Thank you /—

Questions?
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