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ALBA Synchrotron Light Source

v' 3 GeV electron accelerator

v 30 beamlines (7 on day one)

v Funding is 50% Spanish — 50% Catalan Governments
v' First beam for users 2011

ALBA Synchrotron Light Source
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July 27th, 2006: Oficial start of the building work

e

ALBA Synchrotron Light Source



ALBA Schedule

ALBA founded
ALBA 1st worker

Start main building works
Start Linac installation

Linac commissioning
Booster and SR installation
Booster commissioning

SR Installation

Storage Ring commissioning
Beamlines commissioning

Start of Users Operation

February 2010

April 03
Dec 03

July 06

Feb 08

Sept - Oct 08
Feb 09 — Dec 09
Jan 10

Feb —June 10
Sept — Nov 10
Nov 10 — Feb 11

~ May 2011

ALBA Synchrotron Light Source
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Synchrotron Light Source in Cerdanyola
_ (Barcelona, Spain)
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ALBA Accelerators
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Storage Ring: Main Parameters

Electron beam energy 3.0 GeV
Storage Ring Circumference 268.8 m
Number of cells 16

Symmetry 4

Straight section lengths 4x8.0m (3 ID's+Inj)

12x4.4m (121D%)
8x 26 m (2 ID’s+RF+Diagn)

Beam current 400 mA
Emittance < 4 nm.rad
Lifetime > 10 h

ALBA Synchrotron Light Source
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ALBA BEAMLINES

Phase 1:
7 Beamlines under construction, open to users on day 1
6 ID’s and 1 bending magnet port

In addition, 2 bending magnet ports for Electron Beam Diagnostic

Phase 2:
8 proposal have been evaluated
Funding for 2 is being looking for

In total:

Capability for 17 ID beamlines
And 74 bending magnet beamlines

ALBA Synchrotron Light Source
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'ALBA BEAMLINES

EU71 . Bending: e” Diagnostics

Polarization dependent
spectroscopies 4

EU62
Photoemission /&

spectroscopies <1 SCW30

” Non Cristaline Diffractioan &
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Brilliance of insertion devices of day 1
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F System

y ALBA RF group
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'a""-.System N
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RF cavity: DAMPY

: . . HOM dam RF cavi
(in collaboration with Bessy) o OM damped RF cavity
S, ' .
- e B 1é
2 " v n # measurameant
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frequency (GHz)

CAVITY DAMPY
Type single-cell
Number 6
Alignment Frequency 500 MHz
Rsh Gi5 Mohm
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RF Power Combiner:

CaCo

both IOTs
on

10T 2 off

10T 1 off

February 2010

L EdddE s RES

I0T1 OUTPUT I0T2
efficiency  reflected calorimetric POWER calorimetric reflected efficiency
% kW kW kW kW kW %
72,0 3,5 82,8 154,2 71,4 3,1 67,0
48,8 5,6 54,2 52,2 -2 10 0
0 6 -0,1 31,0 31,1 3.9 33,7

ALBA Synchrotron Light Source
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New IOT (in collaboration with Thales)

Tested in factory at 80 kW for more than 24 h
Tested in factory for 1/2 h at 90 kW

Operational at RF lab since December 2007

Improvements | |

S b /—‘ ﬂ\ g

LS version TV version
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Digital Low Level RF Tests at 75 kW
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Push both to generatea .~
Manual Alarm ~
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ALBA Synchrotron Light Source


Alba Timing System Block Diagram follows the characteristic Event system Block Diagram that consists in:
Event Generator which generates the events
Fan Outs which distributes the events following a typical star topology
Event Receiver which decodes the event and produces the hardware output.
Optionally a timestamp system could be implemented to register the hardware outputs produced. 
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Upgrade the timing system to add a second and
faster redundancy to the standard Machine
Protection System (PLC based)

Room
= i
O
j g 8 Arc detector
g 8 3 RF level detector anual alarm
1 Vacuum level Remote alarm
detection (Ethernet)
0 ,
=5 | 2rinDiode
< & | (Stop RF Plant)
g 2D
(o]
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So this is the previous timing system block diagram.
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RF input (499.654MHz)
Input —» D EEE—
e 50 Hz

Fan Out
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So this is the previous timing system block diagram.
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RF input (499.654MHz)

EVG e 50Hz

The EVR will filter which events

Fan Out | reach the EVG to avoid any timing
system distortion possibility.

EVR EVR

EVR

EVR

INEVR EVR

Output Input Output Input Output Input Output Input Output Input Output Input Output Input Output Input Output Input

5 microseconds!

ALBA Synchrotron Light Source



And this was the new proposal of timing system block diagram.

Now each EVR has an input and it has appeared a Fan Concentrator module that concentrates the events uplink. 

The sequence for distributing a signal from any point to any point of the machine would be:
Generation of a hardware input in any part of the machine.
The EVR generates an event uplink.
That event is transmitted by one fiber of the same cable that is used for the “normal” timing distribution events.
The Fan Concentrator has to detect and resolve any “collision” problem that could appear.
The event arrives to the EVR that is near the EVG. The function of this EVR is to filter which events reach the EVG to avoid any timing system distortion possibility.
Finally the event is transmitted as it was done previously using the timing system and originating the hardware outputs and its timestamps.




/ —~ February 2010
ALBA

ALBA Synchrotron Light Source



e February 2010
AL B A

R

ALBA Synchrotron Light Source



February 2010

__ Linac Commissioning (Oct 2008)
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File Control Setup Measure Analyze Utilities Help
Click and drag to move Channel 4 up and down or left and right.
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File Control Setup Measure Analyze Utilities Help 3:47 PM
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Bending, Quads and RF synchronized

Measurements (SRR

ALBA Synchrotron Light Source
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2.7 GeV with 0.7 mA
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Thank you
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