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Brazilian Nanotechnology 
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First synchrotron light source in the southern hemisphere

Around 85% built in house 

A pioneering lab in Brazil

Training of human 
resources

Built between 1987-1997

Important Turning Point in the Brazilian Science
- “Big facility”, in house development





But not competitive at an international level...



Sirius – a competitive synchrotron light source – 4th generation





Sirius: CNPEM 
and Brazilian 
Industry 
Collaboration



Since the very beginning of the Project, we understood that it was essential the involvement of Brazilian companies.
With the support of Fapesp, we have tried to create a Public Procurement of Innovation (Encomenda Tecnológica) model.



AGENDA

05/09/2014 - Finep and FAPESP launched a 
public call for proposals from companies 
interested in participating as suppliers in the 
construction of Sirius.

It didn't work out because FAPESP 
couldn't pay salaries to the companies' 
employees...



It was a good idea, but it didn't end up being as successful as expected...

08/07/2015

Even so, a second call was lauched in august of 2015, with the final selection announced in december of 2016

Too slow and not flexible enough for the necessities of the project



Interaction with innovative Brazilian companies in product/process/production developments for Sirius

THANKS TO THE INVOLVEMENT OF THE BRAZILIAN COMPANIES, 
THE PROJECT ACHIEVED A > 80% INDEX OF NATIONALIZATION



Success case: 
Magnets for Sirius

1036 eletromagnets
• 257 in the Booster Ring
• 782 in the Storage Ring

Divided into:
• Corrector
• Quadrupoles
• Sextupoles
• Dipoles



Success case: 
Magnets for Sirius

WEG manufactured the Sirius accelerator electromagnets, a 
non-standard, high-precision product for the company.

More than 1,000 magnets were built and installed.

WE

Storage Ring Electromagnetic Dipole Booster Dipole

Fast Corrector Quadrupoles Sextupole



Sirius Electromagnets           External Manufacturer (WEG)

Sirius Magnets Development Process

Design
• Simulation, mechanical design 

and project specification

Prototype
• Validate design/simulations
• Develop process

Pilot Batch
• Adjust design/product

Serial Batch
• Serial production at scale

Validation
• Magnetic measurements
• Metrology



Magnets for Sirius
WEG - Jaraguá do Sul, SC, Brazil Special room for magnets´ assembly at WEG

Booster Storage 
Ring



V 1st mode: 268 Hz

H 1st mode: 152 Hz

5 GPa 
compressive 
strength resin

100 MPa compressive 
strength concrete

10 micrometer 
flatness girder

High rigidity 
levelling units

Multipole Magnets aligned by mechanical definition using 
reference surfaces of magnets and girder

High Stability Girder



▪ PIMEGA is a complete line of X-Ray Detectors developed in a CNPEM and PITEC 

partnership

▪ Designed for materials science experiments in the Sirius project, they can also be used for 

laboratory applications

▪ High speed electronics; precision mechanics; vacuum compatibility; complex assembly 

integration

/ PIMEGA and CNPEM partnership

With the participation of 
Eldorado



CERN 
Cooperation and 
Opportunities in 
Brazil



Associate Member State of CERN
- Since March 2024, Brazil is an Associate Member 
State of CERN, the first in South America.

- Brazil is an Associate Member of CERN, unlocking 
access for Brazilian companies, now eligible to bid for 
CERN contracts.

- CNPEM supports the Industrial Liaison Officer - ILO

 activities

Industrial Liaison Officers (ILO's) are appointed
by CERN's Member States to facilitate the flow of
communication between CERN and its suppliers. 

ILO's can provide advice on the opportunities
available for doing business with CERN and the
support available to firms in their local regions.



How CNPEM de-risks:

• CNPEM operates as a private, non-profit research ICT, supervised and financed by MCTI, with open, multi-user 
facilities and engineering and scientific teams that co-develop solutions with companies and other ICT´s.

• Accredited EMBRAPII Unit since 2014, enabling agile contracting and non-reimbursable co-funding for corporate 
RD&I projects.

• Co-development, prototyping, and qualification using CNPEM infrastructure and expertise. Innovation 
support covers tech transfer/licensing, advanced technology services, scale-up, and a Deeptech 
acceleration program.

Partnering with CNPEM



FCC
- Two stages

- FCC-ee (precision measurements) about 15 
years from the late 2040s

- FCC-hh (high energy) about 25 years from 
the 2070s

- The FCC team is conducting the feasibility 
analysis and advancing the conceptual design.

- The large scale and duration of FCC open 
unprecedented opportunities for Brazilian 
companies across magnets, cryogenics, vacuum, 
power systems, precision mechanics, and 
controls.

FCC is a next-generation, 91 km 
collider project at CERN



FCC
- Two stages

- FCC-ee (precision measurements) about 15 
years from the late 2040s

- FCC-hh (high energy) about 25 years from 
the 2070s

- The FCC team is conducting the feasibility 
analysis and advancing the conceptual design.

- The large scale and duration of FCC open 
unprecedented opportunities for Brazilian 
companies across magnets, cryogenics, vacuum, 
power systems, precision mechanics, and 
controls.

- In particular, the transfer lines will require a 
large number of high-quality dipoles, 
quadrupoles and correctors.

FCC is a next-generation, 91 km 
collider project at CERN



The proposal centers on adapting the existing Sirius magnets for the FCC project, leveraging models 
already produced and validated. 

Minor modifications have to be implemented to ensure full compatibility with FCC-CERN specifications, 
aligning performance parameters and engineering requirements.

Key advantages include a significant reduction in development effort.

This approach accelerates delivery timelines and streamlines project execution for FCC-CERN.

CNPEM’s Proposal for FCC-ee Transfer Line



Thank you
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