16th ESLS RF Meeting, ALBA , 2012 Francis Perez




\r«m

bt \ [ 3

16th ESLS RF Meeting, ALBA , 2012 Francis Perez




Introduction to ALBA
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you are here:

. New Division Heads

nawvigation |
Created by Anne-Cécile KLORA — last modified Sep 04, 2012 09:47 AM
) All events Appointment of the new Heads of ALBA Accelerator Division and Experimental Division
@ Allngws I am pleased to announce the appointment of the new Heads of ALBA Accelerator Division
(=3 New Division Heads and Experimental Division,

Responsibilities
associated with
ties!!

Francis Perez

16th ESLS RF Meeting, ALBA , 2012



v’ 3 GeV electron Storage Ring

v 31 beamlines (7 on day one)

v’ Funding is 50% Spanish — 50% Catalan Governments

v’ Designed for sub-micron stability and top-up operation
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ALBA founded
ALBA 1st worker
Design work

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
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April 2003

Dec 2003
2004-2005

July 2006

Feb 2008

Sept - Oct 2008
Feb — Dec 2009
Jan —Oct 2010
Feb — Dec 2010
March — Nov 2011
Oct 2011 — Dec 2012

May 2012
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3 GeV

LINAC
100 Mev
BOOSTER
3 GeV

100 MeV —
STORAGE RING
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Bending RF cavities In vacuum undulator

SR Booster



Electron beam energy

Storage Ring Circumference
Number of cells
Symmetry

Straight section lengths

4x8.0m (3ID’s+Inj)
12x4.4m (121D’s)
8x 2.6 m (2ID’s+RF+Diagn)

Beam current
Emittance
Lifetime
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400 mA
4 nm.rad
>10h
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Phase 1:
7 Beamlines under commissioning

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

2 new beamlines are approved but pending financial budget

In total:
Capability for 17 ID beamlines
And 14 bending magnet beamlines
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EU71 Bending: e Diagnostics

Polarization dependent
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Main linac parameters:

Parameters Specifications Working
E MeV 100-130 110
AE/E rms < 0.50 0.16
Norm. §,, |mm-mrad <30 <15

O All parameters within specs

O Operation modes: single bunch & multibunch

B3

hor. sigma square, o [m2]

AE/E = 0.16% (rms)
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Twiss functions at G-01:
B, =3.76+£035m

x
o, = 1.38 £ 0.20

Twiss functions af A3Z exit ]
=12.47

« =79

X

data |
—fit

-0.8 -0.6 -0.4 -0.2 0

integrated guad strength, ksin(kL) [m"]

€, (norm.) =9 mm-mrad

12:06 PM

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

1/A

Few bunches mode
0.25 nC/bunch at linac exit

p_Measure Analyze Utilities Help

.

V_amptd( f1) v amptd(2) V_amptd(f3) V_amptd( f4)
108 mv 107 mv 104 mv 101 mv

Multibunch mode
4 nC at linac exit
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Main BO parameters:

0 C =249.6 m, shares tunnel with SR
O E=110 MeV to 3.0 GeV

Q &, =10 nm-mrad
O Repetition rate: 1 Hz for comm.
3.125 Hz for operation

0 Good agreement with the model
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horizontal dispersion function, n_[m]
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STORAGERING

Nominal Achieved
Energy 3 GeV 3 GeV
Max. Current 400 mA 200 mA
Tunes 18.18, 8.37 18.15, 8.37
Emittance 4.3 nm-rad 4.4 + 0.4 nm-rad
Energy spread 1.05-103 1.00-103
Coupling <1% 0.5%
Lifetime @ 100 mA >10 h 10 h
Ah accumulated >100
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A A INSERTION DEVICI

Phase | beamlines: 6 x IDs All IDs fully operational

1 x Bending

— Bend —SCW30 — MPW80 —IVU21 —EU-62 —EU-71
1.E+20

1.E+19

1.E+18

1.E+17

On axis brilliance
Ph/s/mrad®/mm?/0.1%BW

1.E+16

1.6%15

100 1000 10000 100000
Energy (eV)

0 Spectral range: from UV (80 eV) to hard x-rays (50 keV)
2 High brilliance: 10%° at 2 keV
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CLOSED ORBIT 3

Raw orbit without correctors after BBA

Storage Ring Orbit (Difference from the Offset Orbit)
T T T

i BBA: Beam based alignment.
B —s align BPM to center of quad
Horizontal orbit < 3mm
Vertical orbit <2 mm
1 | Good alighment |
A Ero Hmmmoa " TO o BPM Position[r::toers] w0 0
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Running every 3 s
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Long term drift @ MSPD

Vertical plane
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Change of the RF during period Sep. 2011 - Sep 2012

Change in RF frequency ]

. ince during period Sep. 2011 - Sep 2012
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4300 h of operation
3200 h for Beamlines

1100 h for accelerators
development
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Running 3 shifts/day

Runs of 24 days on average

Monday: Accelerators start-up

Tuesday 07h00 — Monday 07h00 Beam for users

2 long shut downs, 5 short (1 w) shut downs
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T

A 7th May 20125First

T The first users have started their experiments at ALBA
o all events BOREAS is the first of ALBA 7 beamlines to be available to users.
o Al news The standard proposal 'Ferrite magnetic nanopartides and hybrid superconduding

hf'ﬁ—‘ layers: a ®MCD spectroscopic study’, granted with 18 shifts, started running
fhelist dzscts experiments at ALBA on May 7th, 2012,

hawe started their

ieret‘Jments At ALEA The aim of the experiment is to darify and characterize the atomic origin of the

rnagnetism in different ferrite nanoparticdles, both in assynthetized form as well as
embedded in high temperature superconductor (HTS) thin films.

Alba would like to thank all participants in this call for propeosals for their interest in

our Facility and the high level of sdentific proposals, as acknowledged by the
Scientific Panel.
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Hours for BLs: Planed vs. Delivered
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BEAM FOR BEAMLINES:
By Number of Failures

wi DI

vC 1,0% 1%
1,0%_\

MML
1%

OE

3%

Ol
2%

RF
53%

2%
PS
10%

PSS
3%

HBL
HCT
H DI
B EPS
HID
N INF
Lt
B MML
OE
m Ol
moT
PM
PS
PSS
RF
vC
Wi




BEAM FOR BEAMLINES:
By Downtime
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SUMMARY

2 Main specifications for ALBA have been reached

1 ALBA is already open to users

2 2013 will have:

1 3600 hours for BLs (2800 for users)
1 1400 hours for Accelerators

- Future work:
2 FOFB
2 Top-up
- Fast Feedback system
2 Increase operation current



Thank you
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