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LNLS
Created in 1984, the LNLS was responsible for the construction and operation of the first synchrotron light source in the
Southern Hemisphere. Called UVX, operated from 1997 to 2019, benefiting approximately one thousand researchers
each year.

The Brazilian Synchrotron Light Laboratory.

● In 2018, Sirius started the 
commissioning of accelerators.

● In 2020, first beamline in 
operation.

Upper view of CNPEM
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Sirius
UVX



How it works?

LINAC
E = 150 MeV

BOOSTER
E = 150 MeV - 3 
GeV

STORAGE RING
E = 3 GeV

Parameter Value Unit

Energy 3.0 GeV

Maximum current​ 500​ mA​

Nominal Beam Current (top up) 350 mA

Circumference​ 518.4​ m​

RF frequency​ 499.6 MHz​

Emittance (without IDs) 0.25 nm.rad

Hor. Emittance (with undulators) 0.15 nm.rad

Number of straight sections​ 20​

Number of superbends​ 20​

Bending field (dipoles / ”superbends”)​ 0.56 / 3.2​ Tesla​

Critical energy from “superbends”​ 19.15​ keV​

Number of beamlines 40
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2014

Preparation 
of the ground
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2016

Structure in 
progress

6fernanda.moura@cnpem.br



Timeline

2018

Building 
conclusion
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Timeline

2018

Linac 
comissioning
May: Electron 
beam with 150 
MeV

Ac
ce

ss
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Acquired from SINAP



Timeline

2018

Linac comissioning
May: 1º Electron 

beam with 150 MeV
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Timeline

2019

Booster and 
Storage Ring 

commissioning

Linac

Booster

Storage Ring
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Timeline

2019

Booster and Storage 
Ring commissioning
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Booster

LTB

BTS

Storage Ring



Timeline

2020

First beamline in 
operation: 
MANACÁ

Did you know?

The beamlines at Sirius are named after Brazilian 
fauna and flora species.

Example: Manacá (MA cromolecular micro and 
NAnoCrystAllography )
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2021

New beamlines 
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EMA (Extreme condition 
Methods of Analysis) 

High brilliance (high flux of up 
to 1 x 1014 photons/sec with 
beamsize down to 0.1 x 0.1 
μm2) is essential, as is the case 
with the study of materials under 
extreme thermodynamic 
(pressure, temperature and 
magnetic field) conditions



Timeline

2022

New beamlines 
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CARNAÚBA (Coherent X-rAy
NAnoprobe BeAmline)

The longest beamline of the
Sirius with approximately 145
meters between the light source
and the sample environment,
which allows a high optical
demagnification and to reach
nanometric spatial resolutions.
Energy range from 2.05 to 15
keV, 1012 ph/s/100 mA



Timeline

20232021

2018

Linac 
commissioning

May: 1º 
Electron beam 
with 150 MeV

2019

Booster and Storage 
Ring commissioning
Mar.: 1º Complete 
electron loop on 

Booster
Nov.: 1° Electron loop 
in the Storage Ring

Dec.: First X-ray 
images generated by 

Sirius

Commissioning license 
by Brazilian Nuclear 
Energy Commission

First beamline 
in operation: 
MANACÁ

2020

Mar.: 70 mA
Nov: 100 mA
@2 inj/day

2021

Operation license 
by Brazilian 

Nuclear Energy 
Commission

2022

Feb: 100 mA @ 3 inj/day
Mar.: Top-up mode @ 

100 mA + Users

Beamlines: 14 now
Operation: 6

Commissioning: 4
Installation: 2

Construction: 2

20232017

Building 
conclusion

Evolution of “Machine” Evolution of Operation
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Considerations
Dose annual: 1 mSv for public in all areas of the facility

We have only 2 groups (9 persons) denominated as Occupational Exposure Work.

•In operation : injection or 
stored beam
Controlled area and 
Forbidden access

•Free access area
Permitted access

End of operation

Wait six hours for 
access, or

Radiometric survey 
throughout the sector 

where access is required
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Considerations
Dose annual: 1 mSv for public in all areas of the facility
End of operation, permitted access to inside the hutch.
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Interlock
Personnel Protection System (PPS)

• The entire permitted access area must be radiologically safe (public dose).

• The system must be robust to ensure a fail-safe condition (SIL 3).

• The system must have a change record for each change in the code (security key).

• Application of the traceability principle.
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Interlock
Personnel Protection System (PPS)

MachineBeamline
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Interlock
Personnel Protection System (PPS)

Beamline
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Safety Interlock Siemens (PLC)



Interlock
Personnel Protection System (PPS)

Beamline
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Safety Interlock Siemens (CLP)

Presentation without sound






Interlock
Personnel Protection System (PPS)

Beamline
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Safety Interlock Siemens (PLC)



Interlock
Personnel Protection System (PPS)

Machine

We chose Safety Integrity Level 3 for all 
components.

Safety interlock Rockwell.
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Interlock
Personnel Protection System (PPS) Machine
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Interlock
Personnel Protection System (PPS)

Machine
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Interlock
Personnel Protection System (PPS)

Machine
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Interlock
Personnel Protection System (PPS)

Machine
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Detectors Radiological Monitoring System

33fernanda.moura@cnpem.br



Detectors Radiological Monitoring System
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Detectors
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New challenges
• Validation with 350 mA (2024/2025)
• Optimization of shielding in the new hutches: New simulations with

Fluka.CERN
• EMA with Actinides research (2024)
• Biosafety Level 4
• Non-ionizing Radiation: Risks and procedures.

• Research:

• Studies with dosimetric ("Combining Alanine Dosimeters and Monte
Carlo Simulations: A method for demagnetization forecast by high dose
exposure", 2nd of June)
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Thank you
Je vous remercie de votre attention

Obrigada

Fernanda.Moura@cnpem.br
Ana. Vieira@cnpem.br
Lucas.Lima@cnpem.br

rad@cnpem.br
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