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I wanted to show you today the first results of 
the commissioning of the storage ring ALBA. 
Everything was prepared to start the storage 
ring commissioning, the Linac and the Booster 
were running very well and all subsystem have 
been tested. We worked very hard in order to 
start at Saturday the 20th of November. At 
Wednesday the 18th of November we got the 
message from the CSN (authority to give us 
the permission) that it is not allowed for us, 
starting the commissioning of the storage 
ring, because the final certificate is not issued. 
So we have to wait, perhaps until end of 
January. This is really a pity. Accordingly we 
have to change or time schedule.



Accelerator 
complex 
of ALBA
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Big Milestones in 2010
1.) Dec. 2009: first beam in the booster

2.) Booster run in January (2.8 GeV)

3.) Official inauguration (March 2010)

4.) Installation of SR injection straight

5.) Booster run in July ( no success)

6.) Booster run in Sept. / Oct. (3 GeV)

7.) Installation of BTS – transfer line

8.) Subsystem check for SR commissioning 

and upcoming 

9.) Beam in the storage ring ( Certificate of       

CSN is missing)
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Relatore
Note di presentazione
Bona tarda a tothom.En primer lloc agrair al Museu, que no se si sabia que soc nascuda a Terrassa i que per tant em fa especial il.lusio se avui aqui, el  que m’hagi donat l’oportunitat de venir a explicar-vos que és un sincrotró i en particular el sincrotró ALBA que s’està construint en aquests moments a Cerdanyola del Vallés.



Diagnostics at the Booster:
Fully operational and commissioned

• 1 FCT: Fast Current Monitor
• 1 DCCT: DC Current Monitor
• 44 BPMs: (designed tunes are 12.42 and 7.38)
• 2 Striplines: one for beam excitation, one for beam position meas.
• 4 FSOTRs: with pneumatic motion, it allows to see injected beam)
• 1 FSH: located at extraction vacuum chamber and has motorized 

motion. 
It allows to see both injected and extracted beam. 

• 3 SRMs: follow beam image along the ramp
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Example:  Tune meas. with Striplines
• One stripline BPM is used as kicker.
• One stripline BPM is used as position 
measurement, whose FFT provides tune  

Amplitude of beam kick increases in 
synchronism with beam energy, so to have 
enough power to excite beam w.o. killing it.

Ver Excitation

Hor Excitation

Tune measurement via FFT in MML:
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FCT
BPM

Vacuum gauge

In the night from the 21st to 22nd

the first beam in the booster 
Synchrotron. Signals from the 
FCT ,BPM and Vacuum gauge.

1st beam in the 
booster

Call the gate for the picture



12.01.10 Beam in the BO, 1st turn

Beam at linac end

Beam at LT

Beam in the BO

Beam after 1 turn
(<10% transmission)

≈ 800 ns

With vertical correctors BO
Beam after injection
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17.01.10: RF ON, 
beam captured

Booster 600 MeV

Injections 1 s apart

600 MeV 450 MeV

19.01.10:Ramping 
to 600 MeV (PS + RF)
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Note di presentazione
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21.01.10: Ramping 
to 2.7 GeV (PS + RF)

Booster 2.7 GeV



Booster: acceleration from 100 MeV to 2.7 GeV

I injected = 0.7 mA I = 0.7 mA 130 ms later
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During ramping to 3.0 GeV

Reproducing the measurements using the magnets calibration

Good agreement with the measured tune
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Reason for not getting up
to 3 GeV: crossing an 

integer line
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22nd of March: Official Inauguration of CELLS
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Installation of 
injection straight

Injection Straight



Linac overview

Linac side view Linac top view
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Status of ALBA

Accelerating 
structure 2 

is for repairing

Linac
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Booster Run in July
In July we had an other 2 weeks for booster commissioning. We 
have had only problems and no success:

1.) A lot of discharges in the Linac structure 2, reduction of the 
energy to 96 MeV. This gave us a lot of problems for the ramping.

2.) Failure in a booster bending power supply, running only with 1 
power supply, change of the connections.

3.) Failure in the other booster bending power supply. Finishing of 
booster commissioning.

Changing of the commissioning time schedule: not a period of some 
weeks, instead each day  

See results of the booster commissioning by the talk of Gabriele 
Benedetti (tomorrow).  



POWER SUPPLIES
SR Power supplies:
Dipoles, Quads and Sexts: all delivered, installed, tested and now running on a 
daily basis.

Stability ±10 ppm

Resolution of 5 ppm

SR Corrector Power Supplies:
The delivery is not yet completed. But we have all CORH, CORV and SKEW 
correctors. Missing are the power supplies for the trim coils installed on the 
bending magnets .

3 dB at 1 kHz for the output current 

Stability ±20 ppm

Resolution of 5 ppm
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Relatore
Note di presentazione
The conclusion of Bruker was that a capacitor in the PWM modulator drifts its value due to temperature or other reason. This doubles the switching frequency because there was 2 commutation per cycle instead of one. The commutation losses at the IGBT also double and cause the failure in the semiconductors. The solution was to change the capacitor for other with tighter tolerances



POWER SUPPLIES
BO Power Supplies:
1 Dipole power supply had failed 3 times.

Defective capacitor that cause failure of the semiconductors.

Solution: Exchange the capacitor for another with tighter tolerances
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SR PULSED ELEMENTS
Installed, and cabled during this year

SR KICKERS

Jitter < 1 ns (peak to peak)

Amplitude stability < 0.08%

kickers identity ≈ 0.1%
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400 nm coating, homogeneity within ± 14% in ± 25 mm of the center (top and bottom)

±14%
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Installation of 
BTS-Transfer line
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Stability of the linac beam parameters during 
Booster Commissionning, Oct. 2010

Total energy variation of 0.16% (rms)

- The highest fluctuations in all parameters are correlated to water cooling instabilities.
- All parameters are within specifications
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Stability of the linac beam parameters during 
Booster Commissionning, Oct. 2010

- The highest fluctuations in all parameters are correlated to water cooling instabilities.
- All parameters are within specifications
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Linac
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Calculation MBM, 112ns, 4nC, 120 MeV 95% 67%

Measurement Oct. 2010 MBM, 112ns, 1nC, 110 MeV 96% 76%

Linac beam transmission in MBM
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Between 30 
and 65 MeV, 
so, in AS1.

Beam transmission in Oct. 2010
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Linac
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Accelerator Division

March - September 2010:

RF Commissioning (with 
Thomson)

All SR transmitters has passed the 
SAT

Status of ALBA
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SR-Transmitters



SR Dampy Cavities: 

Installation

All 6 performing well

Installed and bake-out in situ

Alignment, cabling and cooling ready
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SR Dampy Cavities: 
Conditioning and 
Calibration

June – October 2010:

All RF Plants ready
All 6 cavities conditioned up to 70 kW

Calibration pending
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Diagnostics at the Storage Ring (SR):
Mechanical setups: everything installed
Cabling: few miscabled items being corrected
GUIs: all operational, but some need 

more progress
Need beam for fully commission!

• 1 FCT: Fast Current Monitor
• 1 DCCT: DC Current Monitor
• 1 AE: Annular Electrode (uncalibrated beam signal)
• 1 Stripline: for beam excitation
• 5 FSVs: with pneumatic motion, one at each quadrant
• 2 FSH: located at injection section, monitor beam injection angle
• 2 SCR: one vertical, one horizontal scraper
• 123 BPMs: orbit, plus 3 spares for tune and feedback system
• 128 BLMs: monitor beam losses around the ring
• 1 pinhole: transverse beam size (and emittance) using xrays
• 1 streak cam.: longitudinal beam size

Status of ALBAAccelerator Division
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Stripline

Mechanical installation

FS

BPM

BLM

Status of ALBA
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Insertion Devices

Apple-II undulators EU62, EU71

• Production on time
• 1st undulator measured at CELLS - OK 
• 2nd undulator measured at CELLS - OK

• Mechanical errors within tolerances
• Field and phase errors within tolerances
• Undulators waiting for installation



Insertion Device status – Nov 2010

ID Status

IVU21
Beamlines: Macromol. Christallography, Non-crystalline diff.
Features: λu=21.6 mm, L=2 m, Be=0.7954 T, K=1.60
Status: manufacturing being finished. FAT passed

EU71
EU62

Beamlines: Magnetic Dichroism, Low energy spectrosc. + PEEM
Features: λu=71.36 mm, L=1.650 m, Be=0.9460 T, K=6.31 (H pol)
Features: λu=62.36 mm, L=1.761 m, Be=0.8843 T, K=5.15 (H pol)
Status: placed in storage ring tunnel. SAT passed

SC-W31
Beamline: High resolution powder diffraction
Features: λu=30.01 mm, L=1.755 m, Bo=2.15 T, K=6.03
Status: parked in service area waiting for installation. SAT

passed

W80
Beamline: X-ray absorption spectroscopies
Features: λu=79.93 mm, L=0.999 m, Bo=1.7374 T, K=12.97
Stauts: software final adjustment being finished. SAT

passed
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Milestone at ALBA: to have 
a prototype of magnets, 
vacuum system and girder

Time schedule presented at the MAC in spring 2005

Overall we have a delay 
of the project of
roughly 2 years

Accelerator Division Status of ALBA



Thank you very much

Let us hope that we have in 2010 / 
2011 a nice beam in the storage ring

Beam in the Linac: 2008 
Beam in the Booster: 2009

Accelerator Division Status of ALBA
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