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Producing the light
electrons in a magnetic field are bent and emit photons (SL)

covering a wide range of  wavelengths

depending on e- energy + magnetic field strength

SL

X-ray tubesun



Synchrotron light is electromagnetic radiation
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Why synchrotron light?

� Continuous Spectrum: From infrared to X-rays

Ecrit (keV) = 0.665 E2 (GeV) B(T)

� Intense 

� Highly collimated: as a narrow beam

Θ(rad) = 0.51/E (MeV)

� Polarized in the orbital plane

� With temporal structure 



LIFE 
SCIENCE

CONDENSED 
MATTER

CHEMISTRY

Scientific areas in ALBA

photon energy: 
from UV up to hard 
X-ray of tens of keV



Bending: e- Diagnostics

SCW30

EXAFS

Bending

Microscopy

IVU21

Macromolecular CristalographyIVU21

Non Cristaline Diffraction

W65

XAS

EU62

Photoemission

spectroscopies

EU71

Polarization dependent
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Bending: e- Diagnostics
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ALBA BEAMLINES



Material Science 
& Powder 
Diffraction
MSPD: HR & HP

Photoemission
Spectroscopy and 
Microscopy
CIRCE: PEEM & 
NAPP 

Soft X-Ray
Microscopy
MISTRAL Macromolecular

Cristallography
XALOC

Core Level 
Absorption and 
Emission
Spectroscopy
CLAESS

Phase I Instruments

Non cristalline 
Diffraction

NCD

Resonant Absortion and 
Scattering
BOREAS: Hector & 
MARES



Material Structure, 
High Pressure 
MSPD: HR & HP

Nanoscience, 
Magnetic domains, 
Surface Chemistry
CIRCE: PEEM & 
NAPP 

Cryogenic 
tomography of 
biological objects 
and magnetic 
domains 
MISTRAL

Protein 
Macromolecular
Cristallography
XALOC

Materials 
science, 
chemistry, time 
resolved studies, 
cultural heritage, 
CLAESS

Scientific applications 

biological fibres, 
polymers, 

solutions. NCD

Magnetism, magnetic 
structures
BOREAS: Hector & 
MARES



Example of BeamLine : BL24 - CIRCE

• Variable polarization BL dedicated to advanced photoemission microscopy 
and spectroscopy.
� PEEM (photoemission electron microscopy) 
� NAPP (near ambient pressure photoemission). 

• Photon energy range: 100 - 2000 eV

PEEM 
end station

NAPP 
end station



ALBA Synchrotron Light Source

Approved in 2003

First users in 2012



ALBA History

ALBA founded April 2003
ALBA 1st worker Dec 2003
Design work 2004-2005
Start main building works July 2006
Start Linac installation Feb 2008
Linac commissioning Sept - Oct 2008
Booster and SR installation Feb – Dec 2009
Booster commissioning Jan – Oct 2010
SR Installation Feb – Dec 2010
Storage Ring commissioning March – Nov 2011
Beamlines commissioning Oct 2011  – Feb 2012

Start of Users Operation May 2012
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Primary cooling
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2009

Sept 2009

March 2009

13-03-09



2010



Synchrotron Light Source 

in Cerdanyola (Barcelona, Spain)

2011



The ALBA Team
We are today  ~170



16th March 2011

1st synchrotron light
outside the tunnel



7th May 2012: First users



LINAC

LT

Storage Ring

BT

Booster E = 3.0 GeV

I = 250 mA

C = 268.8 m

ε = 4.3 nm.rad

Wall for radiation 

shielding 

ALBA ACCELERATORS



Linac

Accelerate electrons from rest to 100 MeV in 10 m

RF cavities 3 GHz, magnets to keep the trajectory

Repetition rate of 3 Hz

ALBA ACCELERATORS



ALBA ACCELERATORS

Booster

0.1 – 3 GeV

SR

3 GeV

In vacuum undulatorRF cavitiesBending



Booster

Accelerate electrons (1  mA)  from  100 MeV to 3 GeV

Magnets to keep electrons in orbit

1 x RF cavity at 500 MHz

Repetition rate of 3 Hz

BOOSTER



STORAGE RING

Storage Ring

Keep electrons at 3.0 GeV

Magnets to keep the orbit

Pumps to keep vacuum (10-10 mbar)

6 x RF cavities at 500 MHz to restore energy lost by radiating

Up to 250 mA



OPERATION 2013



2012 & 2013: ~200 proposals per call

2012

2013

Average Overbooking factor: ~ 2
Industrial Users start to use the facility  



OPERATION 2013

January February March April May June July August September October November December

Shift Shift Shift Shift Shift Shift Shift Shift Shift Shift Shift Shift

Weekday Day Week M A N Day Week M A N Day Week M A N Day Week M A N Day Week M A N Day Week M A N Day Week M A N Day Week M A N Day Week M A N Day Week M A N Day Week M A N Day Week M A N

Mo 1 1 14 W W W 1 27 M M M

Tu 1 Off Off Off 2 W W W 2 M M M 1 BL BL BL

We 2 W W W 3 W W W 1 W W W 3 BL BL BL 2 BL BL BL

Th 3 W W W 4 W W W 2 W W W 4 BL BL BL 1 Off Off Off 3 BL BL BL

Fr 4 W W W 1 BL BL BL 1 BL BL BL 5 M M M 3 W W W 5 BL BL BL 2 Off Off Off 4 BL BL BL 1 BL BL BL

Sa 5 W W W 2 BL BL BL 2 BL BL BL 6 M M M 4 W W W 1 W W W 6 BL BL BL 3 Off Off Off 5 W W W 2 BL BL BL

Su 6 W W W 3 BL BL BL 3 BL BL BL 7 M M M 5 W W W 2 W W W 7 BL BL BL 4 Off Off Off 1 W W W 6 W W W 3 BL BL BL 1 BL BL BL

Mo 7 2 W W W 4 6 M M M 4 10 M M M 8 15 M M M 6 19 M M M 3 23 M M M 8 28 M M M 5 32 Off Off Off 2 36 W W W 7 41 W W W 4 45 M M M 2 49 M M M

Tu 8 W W W 5 BL BL BL 5 BL BL BL 9 BL BL BL 7 M M M 4 M M M 9 BL BL BL 6 Off Off Off 3 W W W 8 W W W 5 BL BL BL 3 BL BL BL

We 9 W W W 6 BL BL BL 6 BL BL BL 10 BL BL BL 8 BL BL BL 5 BL BL BL 10 BL BL BL 7 Off Off Off 4 M M M 9 W W W 6 BL BL BL 4 BL BL BL

Th 10 W W W 7 BL BL BL 7 BL BL BL 11 BL BL BL 9 BL BL BL 6 BL BL BL 11 BL BL BL 8 Off Off Off 5 M M M 10 W W W 7 BL BL BL 5 BL BL BL

Fr 11 W W W 8 BL BL BL 8 BL BL BL 12 BL BL BL 10 BL BL BL 7 BL BL BL 12 BL BL BL 9 Off Off Off 6 M M M 11 W W W 8 BL BL BL 6 W W W

Sa 12 W W W 9 BL BL BL 9 BL BL BL 13 BL BL BL 11 BL BL BL 8 BL BL BL 13 BL BL BL 10 Off Off Off 7 M M M 12 W W W 9 W W W 7 W W W

Su 13 W W W 10 BL BL BL 10 BL BL BL 14 BL BL BL 12 BL BL BL 9 BL BL BL 14 BL BL BL 11 Off Off Off 8 M M M 13 W W W 10 W W W 8 W W W

Mo 14 3 M M M 11 7 M M M 11 11 M M M 15 16 M M M 13 20 M M M 10 24 M M M 15 29 M M M 12 33 Off Off Off 9 37 M M M 14 42 M M M 11 46 W W W 9 50 W W W

Tu 15 M M M 12 BL BL BL 12 BL BL BL 16 BL BL BL 14 BL BL BL 11 BL BL BL 16 BL BL BL 13 Off Off Off 10 M M M 15 M M M 12 W W W 10 PSS PSS W

We 16 M M M 13 BL BL BL 13 BL BL BL 17 BL BL BL 15 BL BL BL 12 BL BL BL 17 BL BL BL 14 Off Off Off 11 M M M 16 BL BL BL 13 W W W 11 PSS PSS W

Th 17 M M M 14 CSN CSN CSN 14 BL BL BL 18 BL BL BL 16 BL BL BL 13 BL BL BL 18 BL BL BL 15 Off Off Off 12 M M M 17 BL BL BL 14 W W W 12 W W W

Fr 18 M M M 15 CSN CSN CSN 15 BL BL BL 19 BL BL BL 17 BL BL BL 14 BL BL BL 19 BL BL BL 16 Off Off Off 13 M M M 18 BL BL BL 15 W W W 13 W W W

Sa 19 M M M 16 W W W 16 BL BL BL 20 BL BL BL 18 BL BL BL 15 BL BL BL 20 BL BL BL 17 Off Off Off 14 M M M 19 BL BL BL 16 W W W 14 W W W

Su 20 M M M 17 W W W 17 BL BL BL 21 BL BL BL 19 BL BL BL 16 BL BL BL 21 BL BL BL 18 Off Off Off 15 M M M 20 BL BL BL 17 W W W 15 W W W

Mo 21 4 M M M 18 8 W W W 18 12 M M M 22 17 M M M 20 21 M M M 17 25 M M M 22 30 M M M 19 34 Off Off Off 16 38 M M M 21 43 M M M 18 47 M M M 16 51 Off Off Off

Tu 22 BL BL BL 19 W W W 19 BL BL BL 23 BL BL BL 21 BL BL BL 18 BL BL BL 23 BL BL BL 20 Off Off Off 17 BL BL BL 22 BL BL BL 19 M M M 17 Off Off Off

We 23 BL BL BL 20 W W W 20 BL BL BL 24 BL BL BL 22 BL BL BL 19 BL BL BL 24 BL BL BL 21 Off Off Off 18 BL BL BL 23 BL BL BL 20 BL BL BL 18 Off Off Off

Th 24 BL BL BL 21 W W W 21 BL BL BL 25 BL BL BL 23 BL BL BL 20 BL BL BL 25 BL BL BL 22 Off Off Off 19 BL BL BL 24 BL BL BL 21 BL BL BL 19 Off Off Off

Fr 25 BL BL BL 22 W W W 22 BL BL BL 26 CSN CSN CSN 24 BL BL BL 21 BL BL BL 26 BL BL BL 23 W W W 20 BL BL BL 25 BL BL BL 22 BL BL BL 20 Off Off Off

Sa 26 BL BL BL 23 W W W 23 W W W 27 W W W 25 W W W 22 W W W 27 W W W 24 W W W 21 BL BL BL 26 BL BL BL 23 BL BL BL 21 Off Off Off

Su 27 BL BL BL 24 W W W 24 W W W 28 W W W 26 W W W 23 W W W 28 W W W 25 W W W 22 BL BL BL 27 BL BL BL 24 BL BL BL 22 Off Off Off

Mo 28 5 M M M 25 9 M M M 25 13 W W W 29 18 W W W 27 22 W W W 24 26 W W W 29 31 W W W 26 35 W W W 23 39 M M M 28 44 M M M 25 48 M M M 23 52 Off Off Off

Tu 29 BL BL BL 26 M M M 26 W W W 30 W W W 28 W W W 25 PSS PSS W 30 Off Off Off 27 W W W 24 BL BL BL 29 BL BL BL 26 BL BL BL 24 Off Off Off

We 30 BL BL BL 27 BL BL BL 27 W W W 29 W W W 26 PSS PSS W 31 Off Off Off 28 W W W 25 BL BL BL 30 BL BL BL 27 BL BL BL 25 Off Off Off

Th 31 BL BL BL 28 BL BL BL 28 W W W 30 W W W 27 W W W 29 W W W 26 BL BL BL 31 BL BL BL 28 BL BL BL 26 Off Off Off

Fr 29 W W W 31 W W W 28 W W W 30 W W W 27 BL BL BL 29 BL BL BL 27 Off Off Off

Sa 30 W W W 29 W W W 31 W W W 28 BL BL BL 30 BL BL BL 28 Off Off Off

Su 31 W W W 30 W W W 29 BL BL BL 29 Off Off Off

Mo 30 40 M M M 30 Off Off Off

Tu 31 Off Off Off

We

Th

Total schedule h of operation: 5200 h 

Scheduled h for experiments: 3792 h



2 shifts/day

Beam availability in 2013

> 98%
> 97%

> 97%

> 91%

> 95%
> 97%

96.8 % average over revised schedule



Analysis of failures per sub-system w/o cooling & MPW chamber replacement

Total of 97 h of  beam  downtime                            ≈ 0.7 h/BL day



Analysis of failures per sub-system

Total of 123 failures causing a beam dump                       ≈ 0.9 failure/BL day



25 h average for 2013

0.8 h/failure, average for 2013



FUTURE



� Top-up

� FOFB

� Bunch by bunch feedback (BbB)

� Injector stability

� Increase current

ACELERATORS PROJECTS 2014



New Beamlines







Future Acelerators Projects

- Femto Slicing

- 3rd Harmonic Cavity

- Low alfa – Teraherzt coherent radiation

- Compton backscattering

- VUV FEL

- Collaborating with CERN and other labs



Thank you


