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Overview of the Education and 
Technology Transfer activities 

at CERN

J. A. Rubio
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Technology Transfer Activities

The European Particle Physics community (CERN) has 
always done Technology Transfer

Mainly through:
Training of personnel
Procurements
Collaborative agreements for High Tech
equipment prototypes

CERN wide domains: 
Accelerator
Detector
Information technologies
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“The interaction between technology and 
science is not a one-way street from basic to 
aplied work, but flows in both directions, 
from technology to science and science to 
technology”

Ch. Townes

“I believe with Schopenhauer that one of the 
strongest motives that leads men to art and 
science is escape from everyday life with its 
painful crudity and hopeless dreariness, from 
the fetters of one’s own ever shifting 
desires”.

Albert Einstein

Society requires to get social benefits from scientific developments

However:
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Accelerators in the World

Category Number in use

Ion implanters and surface modification       ~ 7000 
Accelerators in industry > 1500 
Accelerators in non-nuclear research ~ 1000 
Radiotherapy > 5000 
Medical radioisotope production ~ 200
Hadrontherapy ~ 20
Synchrotron radiation sources ~ 70
NP and HEP research accelerators ~ 110

Total ~ 15000
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Detectors: Medical Imaging

Working principle of a PET scanner:
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Information Technologies: the Web

� Invented at CERN in 1989 as application layer on top of the internet 
infrastructure

� Development started in Europe (small) and US (big, >50 computer 
scientists initially for MOSAIC)

� 80% of the most visited sites: US, <10% Europe

Web Site Servers
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“Classical” technology Transfer 
activities

TT Through training of personnel

Under study ……
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“Classical” technology Transfer 
activities

TT Through procurements and collaborative agreements

M. Streit- Bianchi, E. Autio et al.

Procurements 1997-2001:

6806 Companies ---------- 2128 MCHF
649 High Tech (10 %)---- 54 %

154 Companies responded to the survey -- 498 MCHF
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“Classical” Technology 
Transfer activities

Summary
38% developed new products
13% started new R&D teams 
42% increased their international exposure
44% indicated technological learning
36% indicated market learning
52% would have had poorer sales performance without 

CERN
41% would have had poorer technological performance

Benefits were correlated with “flexible technical 
specifications” for the call for tenders

Partnership
It might bring new perspectives for procurements
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Technology Transfer Activities 
Proactive policy

1999: 
Basis for TT policy

Focus on IPR, licensing and TT projects
Aim: to broaden the scope of TT at CERN

2002: 
Aim: enlarge the framework of TT Activities
Results based on three years of TT 
experience at CERN
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”For centuries, the relations between science 
and society have been governed by a tacit 
bargain. Scientists generally want to make 
discoveries that are universal or beautiful or
fundamental, whether or not they can foresee 
any specific benefit for society…

… Society has generally been 
willing to support work in pure 
science mostly because it expects 
that will yield applications.

This expectations has generally proved 
correct…but now this bargain seems to
be unraveling…

… the trouble that the Super Collider has 
faced in Congress is just one sympton of 
the disenchantment with pure science. 

Stephen Weinberg
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Stages in development of 
technologies and projects

Phase 1
R&D
for

HEP Research

HEP
Research

Phase 2
R&D

Applied to
Non-HEP specific

Domains

Prototype,
Demonstrator,

Industry Interest

Phase 3
Products,

SME or SMI
creation

Stage A Stage B

Stage C Stage D

Stage E

HEP 
Money

TT& External 
funding

Industry and VC
Money



9/3/2004March 2004 02/02/2004TT - Presentation 13J. A. Rubio

The TT Database
http://cern.ch/ttdb
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Summary of TT

160 Technologies inventoried in the database
82 Technology Transfer cases treated in 2003 (19 generated in 2003)
22 Patents by end 2003 (4 more in the process of filing)

60 % of patented technologies are licensed or used in      
partnership agreements

62 Licenses by the end of 2002 (14 in 2003). 
35 Licenses involving revenue for CERN at the end of 2003 
7 Start-ups promoted. 5 being successful
28 partnership agreements (10 in 2003)
8 service contracts in 2003
8 consultancy agreements in 2003
1 standardization vacuum devices case completed

A number of expressions of interest to the EU FP6
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TT Budget and Income
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Example of Licensing (stage E)
Pumping Device by Non Vaporisable Getter 
and method to use it

� The getter material is coated on all 
internal surfaces of a vacuum chamber and 
its activation is carried out passively during 
the standard bakeout procedure. 
� Applications: for chambers, vacuum 
components, to improve the performance 
of existing pumps or to create pumps of 
innovative design; microelectronics, 
vacuum thermal insulation, flat screen 
displays, Cathode Ray Tubes, energy 
transportation, energy generation, etc

Licensed for vacuum chambers, vacuum
Components and sputter-ion pumps.
Few companies



9/3/2004March 2004 02/02/2004TT - Presentation 17J. A. Rubio

AAA Laboratory 
for radiopharmaceutical production

Production and distribution of isotopes 
for diagnostic use namely FDG in Italy, 
France and Switzerland.

Production and distribution of new 18F 
tracers for diagnostic use.

18F MARKET R & D

Development of new equipments and 
consumables for diagnostic and therapy  
exploiting the worldwide deposited 
patent developed at the European 
Organisation for Nuclear Research 
(CERN) by Nobel laureate Carlo Rubbia
and his team.

AAA activities

AAA is a CERN spin-off addressing the fast growing demand 
of medical isotopes using CERN proprietary technology
and AAA management know-how in the production of PET 
isotopes.

by courtesy of S. Buono

Example of Partnership (stage D)
Start-up
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AAA laboratory
AAA is currently building a 

radio-pharmaceutical 
laboratory in St. Genis 

Technoparc (France-01)

The laboratory will be equipped with a 
particle accelerator (Cyclotron), hot 
cells and a GMP clean room for the 
production of radiopharmaceuticals.  

by courtesy of S. Buono

Example of Partnership (stage D)
Start-up
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EuroMedIm objectives

� Bring together several centers of 
excellence already involved in generic 
technological developments, nuclear 
medicine instrumentation and molecular 
imaging activities.

� Organize them around Joint Research, 
Integration and Dissemination Activities.
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EuroMedIm technologies

Trans-Rectal Probe
External Probe

Imaging Table

Second Detector

Second Detector

Lead Shielding
First Detector Array

Lead Septa

HgI2

-2V0V

-HV

Active Pixel Sensors + 
converting material deposition

Detection based on Compton Scattering

R = 170 mm

HPDs

Scintillator matrix 8
x 8 LuAP / LSO
phoswich
combination

Hamamatsu

PMT 7600
M64

Hamamatsu

Divider Socket for
M64 Decoder Board

assembly

FPGA Board
steel
housing

Crystal + photodetector technology
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General Public: Increase 
the level of awareness of 
CERN, its cultural value and 
the usefulness of its 
technology

Schools: Help teachers to 
create interest for science 
and particle physics

HEP: Inform and motivate 
CERN staff and users

PUBLIC

SCHOOLS

HEP/CERN
Visits, Microcosm

Public Web
Travelling Exhibition

Brochures

User Web Pages
Weekly Bulletin

CERN Courier
Annual Report

Teachers Programs
School visits

Media reports
Events

Education and Communication
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General Public

Press Office
300-400 journalists/yr.

Press, radio, TV, Interviews -
Documentaries

http://info.web.cern.ch/info/Press/

2-3 venues per year in European cities
Off the road in 2003 for refurbishment
Travelling Exhibition
150,000 visitors / yr.

Guided CERN Tour for 
non-scientists, Kids 
pages, Educational 

resources for teachers
http://www.cern.ch

Public Web Pages
200,000 visitors / yr.
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General Public - Visitors

Guided Tours
20,000 visitors/yr.

Microcosm
30,000 visitors / yr.

Reception + Organization of Visits + 
Guides

http://public.web.cern.ch/public/visit/visit.htm
l

Permanent exhibition on CERN’s research and 
technology

Brochures
100,000 copies / yr.General information on CERN, 

LHC machine, Experiments, Applications, 
Safety

New series coming, starting this year
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Events + Young Public

Special educational events
Enhancing the attraction of basic science, in 
collaboration with ESA, ESO, ESRF...

Web-Casting  “Live from CERN”

2002

(Sponsored by European Union,)
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Teacher programmes

Immerse teachers in CERN and high 
energy physics

Collaborate in developing new techniques 
for teaching
http://visitsservice.web.cern.ch/VisitsService/education/
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HEP Community and CERN staff

Weekly Bulletin
6500 copies/ week
http://bulletin.cern.ch/

CERN Intranet
6 million visitors/year
http://www.cern.ch/

CERN Courier

“The” journal of High Energy Physics
25,000 copies, 10 issues/year
World-wide distribution
http://www.cerncourier.com

Annual Report

Yearly progress report
http://publications.cern.ch/
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New events...
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"We have arranged a global civilization in 
which most crucial elements profoundly depend on 
science and technology. We have also arranged 
things so that almost no one understands science 
and technology. This is a prescription for 
disaster. We might get away with it for a while, 
but sooner or later this combustible mixture of 
ignorance and power is going to blow up in our 
faces… ”

Carl Sagan
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•Science should be publicly perceived as a cultural 
activity; art,literature,music..  
•Governments should support effective strategies for 
the dissemination of information on Science and 
Technology (Education)

•Scientists and engineers have a responsibility to engage 
actively in public debate about their professional work 
(Education)

•Both governments and scientists should promote the 
application of scientific knowledge into tangible benefits 
for the Society (Technology Transfer)

•Thank for the kind invitation
OECD, UNESCO.

There is a deficit of people's knowledge of science.


