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1. 2. 3. 4. 

CERN, a European Intergovernmental Research Organisation

Research & 

Discovery

Training

Technology

Collaborating

founded in 1954 – now 20 Member States
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Seeking answers to questions about the Universe.

What is it made of?

How did it come to be the way it is?

Advancing the frontiers of technology and engineering.

Uniting nations together through science. Today 9000 visiting 

scientists from more than 80 countries.

Training young scientists and engineers who will be the 

experts of tomorrow.

1. 2. 3. 4. 

CERN´s missions
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 Founded in 1954, one of Europe’s first joint ventures and has today 20 Member 

States and observer states (incl. US & Japan).

 World’s largest particle physics laboratory.

 Provides scientists from all around the world with tools to study the building blocks 

of matter and the forces that hold them together.

 This is done with huge particle accelerators and detectors based on cutting 

edge technologies.

 Annual budget: > 650M€

 2400 staff*

 584 Fellows and Associates

 9140 visiting scientists*
*According to recent repots

Member States: Austria, Belgium, Bulgaria, the Czech Republic, Denmark, 
Finland, France, Germany, Greece, Hungary, Italy, Netherlands, Norway, 
Poland, Portugal, Slovakia, Spain, Sweden, Switzerland and the United 
Kingdom. 

Observers to Council: India, Israel, Japan, the Russian Federation, the United 
States of America, Turkey, the European Commission and Unesco

1. 2. 3. 4. 

CERN in a nutshell
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Member State Contributions1. 2. 3. 4. 

BUDGET 2009

Amounts in Swiss francs

Germany 19.90% 218’583’400 Norway              2.53%   27’820’050

France 15.36% 168’725’200 Austria 2.24% 24’661’250

United Kingdom 14.70% 161’587’150 Greece 1.86% 20’473’300

Italy 11.52% 126’543’500 Denmark 1.76% 19’390’050

Spain 8.53% 93’725’550 Finland 1.55% 16’991’800

Netherlands 4.80% 52’714’750 Czech Republic 1.16% 12’690’200

Switzerland 3.01% 33’085’700 Portugal             1.14 % 12’484’500

Poland 2.86% 31’376’350 Hungary 0.78% 8’572’300

Belgium 2.77% 30’445’800 Slovak Republic 0.54% 5’913’650

Sweden 2.77% 30’376’450 Bulgaria 0.22% 2’406’300

Total 100% 1’098’567’250 CHF

20 MS Contributions
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ORGANIGRAM

1. 2. 3. 4. 
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Networking in key departments

1. 2. 3. 4. 
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Networking in key departments 

IT Department strucuture

- G. Leader (Computing 

facilities)

- Communication systems

- Database services

- Data storage Services

- Experiment support

- Operating systems & 

Information services

-Platform & Engineering 

services

- User and Document services;

1. 2. 3. 4. 
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Biggest ring = 27 km circumference

ACCELERATOR COMPLEXACCELERATOR COMPLEX
 For the purpose of fundamental 

research, many technology 
developments and know-how 
have strong impact to society

1. 2. 3. 4. 5. 
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Number of scientists: 2000

Number of institutes: 164

Number of countries: 35

1. 2. 3. 4. 
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Planning for real HEP  

1. 2. 3. 4. 
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2nd LHC Status 

Report
CERN 18 Dec‟09 

Candidate Multi Jet Event at 2.36 TeV 

T. Virdee

On Behalf of the CMS Collaboration
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ATLAS through first data

Fabiola Gianotti

(on behalf of the ATLAS Collaboration)
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17/12/2009 CERN J. 

Schukraft1

6

The Drop has become a Trickle ..

TPC track

TRD track
HMPID

Cherenkov Ring

Muon Spectrometer

ITS

TPC, TRD, TOF, HMPID

On 6th December, „stable beams‟ 

were declared & we could switch on

all ALICE detectors for the first time..
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1. 2. 3. 4. 
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• LHC: 1 billion proton-proton collisions per second
• Detector: 100 million channels, each 40 million measurements per second
• Initial data rate equivalent to 50 billion phone calls at the same time, or 100’000 

CD’s / sec.
• Detector trigger system chooses (in <0.1 seconds) 100 best collision events of 

the 1 billion for recording.
• Computing GRID is essential for the extraction of science from the LHC.

DATA FROM LHC DETECTORS

1. 2. 3. 4. 
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Detectors & 

Instrumentation
Electronics 

Information 

Technologies

Mechanical 

Engineering

Materials Science

Technology Transfer

Accelerators, 

Magnet & Cryogenics

DOMAINS OF TECHNOLOGIES

1. 2. 3. 4. 



Confidential and Proprietary
20

TTO

20

ILO MANDATE 

ILO

Identify tenders that can be

relevant for PT companies and

contact these companies

Give support to the 

companies which want to 

receive na invitation to tender 

Keep an active network with 

the technical department and 

the PT staff at the 

organizations to get PT 

companies involved in the 

requirement specification 

process in forthcoming projects

Attend to PT technology and 
trade shows to promote the 
organizations as a potential 

buyers of products and 
services

Identify technologies 
developed at the organizations 
which can be interesting for PT 

companies

Carry through marked 
researches at PT national 

market on these technologies 
and contact the relevant 

companies

Attempt to get PT companies, 
very targeted research  units 

within –(Universities & Labs) into 
relevant pre-competitive R&D 

collaborations at the 
organizations

Attend to the relevant PT 
technology and trade shows to 

“try” to promote some of the 
commerciable technologies from 

the portfolio of the 
organizations

1. 2. 3. 4. 
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 In the interest of the organization the general procurement 

policy shall have the following goals:

 At least three competitive bids shall be sought for any 

purchase exceeding 5000 CHF ;

 In principle, invitations to tender shall be limited to firms 

established in the CERN Member States; 

 Ensure that bids fulfill all the technical, financial and 

delivery requirements;

 keep overall costs for CERN as low as possible and 

achieve well balanced industrial return coefficients for all 

Member States. 

CERN TechnologiesOVERVIEW PROCUREMENT POLICY

1. 2. 3. 4. 
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 CERN projects require use of new technologies in many fields 

(e.g. magnets, vacuum, cryogenics, electronics, mechanical 

structures, computing, telecommunication, etc.). 

 New developments are often needed due lack of ready 

technical solutions. Partnering with other research laboratories, 

universities and industry is essential.

 However, there are also many requirements for “off-the-shelf” 

products which are readily available in industry in order to 

reduce overall costs as much as possible for CERN.

 Whether requirements are “hi-tech” or “off-the-shelf” 

partnering with industry is essential.

 In most cases, partnerships with industry are the result of 

procurement actions by CERN.

CERN TechnologiesOVERVIEW PROCUREMENT POLICY

1. 2. 3. 4. 



Confidential and Proprietary
23

Procurement process 
Past Present – Success cases from PT 

industry

RANK 1: TENDERING PROCESS 

Electricity (Transformers, 

power converters), 

electronics, ENS – SCATEX)

Metallurgy

1. 2. 3. 4. 
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Procurement process 
Past Present – PT Companies that 

supplied CERN

RANK 1: TENDERING PROCESS 

Quality inspections services 

(superconducting cables, 

magnets, pressure vessels, etc) Mechanical components 

1. 2. 3. 4. 
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Muon Alignment Supports (MAB)

Collaboration LIP  - CERN

ADC 40MHz 12-bit

RADHARD Tech. 0.25m CMOS

ECAL Front-End System

100.000 chips

Collaboration LIP  - CERN

Chipidea – Currently 

Supplies : Through associated PT Lab.

Past Present – PT Companies that 

supplied CERN

Micro-electronics

(radhard systems) High precision carbon fiber

1. 2. 3. 4. 
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Other companies selected for tendering

Precision mechanics Heat-exchangers

Cables: electrical & 

telecommunication, optical fibred, 

power. Electrical control systems

Polymers, materials

Hydraulic facilities

Energy metering 

products and fluids 

counting systems

Steel  structures, metallic 

pieces (stainless steel)

Precisomatic SA

Construction & Assembly of 

pipelines

1. 2. 3. 4. 

To date: 134 PT companies registered in CERN 

database of potential suppliers



Confidential and Proprietary
27

EXPENDITURE IN CERN MEMBER STATES FOR SUPPLIES, CIVIL ENGINEERING AND INSTALLATIONS  IN 2008

(Excluding visiting teams and collaborations)

9.3%

30.5%

18.9%

5.1%
9.7%7.2%

MISCELLANEOUS

PARTICLE DETECTORS 0.1%

DESIGN STUDIES  3.3%

MECHANICAL STRUCTURES

ELECTRONICS

CIVIL ENGINEERING AND BUILDINGS

ELECTRICAL ENGINEERING AND 

ENERGY

VACUUM/LOW 

TEMPERATURE

COMPUTER SYSTEMS 

AND COMMUNICATION

15.9%

ELECTRONICS

1. 2. 3. 4. 

TOTAL COMMITMENTS: 195.8 MCHF
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1. 2. 3. 4. 
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1. 2. 3. 4. 
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1. 2. 3. 4. 
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1. 2. 3. 4. 5. 

Industrial Return Coefficient – PT POORLY 

BALANCED MEMBER STATE @ CERN
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1. 2. 3. 4. 
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FORESEEN “short-term” ILO ACTIONS 2010

1. “Active” database of PT companies, institutes, projects

2. Engage in national road-show to present the tender opportunities of CERN, ESO, ESRF

3. Joint efforts with FCT Space Office regarding all activities involving PT companies

4. Active website to “simply” explain procurement processes and promote technologies that 

are available for commercialization from CERN, ESO, ESRF

& FOLLOW-UP CLOSELY THE PROCUREMENT ACTIVITIES

LHC

1. 2. 3. 4. 
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On-going projects @CERN 

Contact: Steve Meyers

1. 2. 3. 4. 
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1. 2. 3. 4. 

36

Two Beam Scheme:

Drive Beam supplies RF power

• 12 GHz bunch structure

• low energy (2.4 GeV - 240 MeV)

• high current (100A)

Main beam for physics

• high energy (9 GeV – 1.5 TeV)

• current 1.2 A

Contact: Jean P. Delahaye



Confidential and Proprietary
37

 Maximize technology & Knowlegde return to the Member States industry without 

diverting from CERN HEP mission

 Promote and enhance the image of CERN as a source of innovation and economic 

activities and increase attractiveness for industry

 Take all the necessary IP protection measures to support technology dissemination

 Finding an IP management strategy compatible with open science

 Finding the right balance between openness and the commercial exploitation

 Identifying markets for CERN technologies

 Applications and markets identification outside PP requires dedicated efforts and 

understanding of potential application domains specific requirements

 Collaborating with industry on basic technologies research while remaining compatible 

with CERN purchasing rules

TT @CERN - PORTFOLIO

1. 2. 3. 4. 

http://Technologytransfer.web.cern.ch

http://technologytransfer.web.cern.ch/
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 Software developed to manage the 

CMS experiment construction and 

assembly

 Joint development between 

CERN/CNRS/UWE

 BPM/BAM management system 

designed to manage business data 

and processes

 Commercialised by a French start-

up:  M1i

Applications outside HEP - CRISTAL 

1. 2. 3. 4. 
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 Technology (Non-Evaporable 

Getter thin film coatings) used 

to create and maintain ultra-

high vacuum in the accelerator 

vacuum chambers.

 Solar flat panel collector

 Proof of concept developed at CERN by 

the NEG inventor

 NEG technology used to reduce thermal 

losses

 Prototype have been developed with a 

Spanish start-up company

 Factory is commissioned and producing 

panels in Spain 

NEG Technology 

1. 2. 3. 4. 
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Injection Chain 

Treatment rooms

Main Accelerator

Slow Extraction

C-ion
source

dump

dump

proton
source

C-ion  linac

proton  linac

Synchrotron

protons and

C-ions

beam
diagnostic

p+C-ions

room 1

proton
gantry

room 2
proton

horizontal

room 3
proton
gantry

room 4

C-ion
horizontal

room 5

C-ion
gantry

High Impact in society – Cancer Treatment
• 48 000 patients have been treated to date, 

many of them being PP centers (ex: in Europe – GSI, Germany) 

• 5 dedicated hadron therapy facilities are being constructed. 

In 10 years up to 30 is forecasted (2).  CERN is contributing to the 

construction of CNAO (Italy) and MedAustron (Austria)  (Former members 

of the PIMMS study group).

• Construction costs for the infrastructure of such center is approximately 

120 Million EUR. Annual running costs 15 Million EUR.

Hadron Therapy: Open science collaboration

1. 2. 3. 4. 
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Crystal Clear Collaboration: Small animal PET for in-vivo drug screening

From calorimetry (RD18) to PET applications

Attractive market perspectives for whole body PET/CT’s:

•Generalized use of PET technologies across 

multiple domains of medical diagnostics

•Attractive opportunities for dedicated PET also in niche 

markets:

 Small animal PET’s (raytest, drug discovery)

 Mammography, Brain devices

Haderian 
glands

Medulla oblongata

Glottis / tongue

Olfactory bulb cerebellum

Crystal Clear Collaboration: PET applications

1. 2. 3. 4. 

http://indico.cern.ch/conferenceDisplay.py?confId=28042
http://www.raytest.de/index2.html
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 Medipix2 collaboration (17 

institutes)

 Development of an ASIC with a 

high spatial, high contrast resolving 

CMOS pixel read-out chip working 

in single photon counting mode.

 PIXcel

 X-Ray diffractometer

 Developed and commercialised by 

a Dutch company

MEDIPIX 

1. 2. 3. 4. 
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Neutron Physics 
Detector

X-Ray Detector 
system

Radiation 
detection system 

Beam monitoring 
system - RT

GASEOUS DETECTORS - GEMs

1. 2. 3. 4. 
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EU Start-ups, SMEs & Multinationals that 

acquired CERN Know-how & Technology 

http://www.venicosoftware.com/

1. 2. 3. 4. 

http://www.sagem-ds.com/eng/site.php?spage=00000000
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 Basic research has a strong impact on technology 
developments and innovation

 Technology developed for science has major repercussions on 
the global community

 Technology developed for science is a source for Industry that 
leads to important business prospects

 Fundamental science accelerates the industrial process and 
improves daily life  

Many issues, including funding are limiting the impact of public 
research to industry and society

TAKE AWAY MESSAGES

1. 2. 3. 4. 
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THANKS FOR THE ATTENTION!!!

emir.sirage@fct.mctes.pt

mailto:emir.sirage@fct.mctes.pt

