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o 1992-4: First plans for a light source in Spain.

e 1997: Finishing the conceptual design report

o 2003: Approval of the project by the Spanish- and the Catalonian

Government. Site selected in the Valles area, close to Barcelona.

o 2003-05: Users meeting and workshops to establish the scientific
program. 7 beam lines approved.

e 2004: Location of CELLS at theUAB

» 2004-05: Redesign of the machine, Staff recruiting
(13 different nationalities)

e 2005-08: Building.

o 27" July 2006: ground breaking

e 2008-10: Mechanical installation.

e 2008: Linac installation and commissioning

 Eastern 2009 : Movement from UAB to the new Building

e 2009-10: Booster commissioning

e 22" March 2010: Official Inauguration

« 2011: SR commissioning
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BM source
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1.) Installation of Linac: Febr. 2008 to May 2008
2.) First beam out of the Linac: July 2008
3.) Phase 1 Commissioning of Linac: Octo ber 2008
4.) Acceptance of Linac: October 2 008
5.) Phase 2 Commissioning of Linac: October 2009
6.) Operation of Linac for booster commissioning: Dec. 2009 to Jan. 2010
7.) Reparation of Linac structure 1: April 2010
8.) Restart of Linac: May 2010
9.) Optimisation of Linac: June — July 2010
10.) Normal operation of Linac: since July 2010

Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011
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Egun/ mm Solenoids and quadrupoles

' Pre-buncher
/ J l 3 GHz 16 MeV

A 5.5 MW
] / — 70 MeV
- st Acc. Section

Pre-buncher '
500 MHz

Buncher

Bunching

110 MeV
17 MW %% . 2 Acc Section
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Main Acceleration /
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12 MW
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All parameters are within specifications

Twiss Parameters in x and y directions:
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Time [days]
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Total energy variation of 0.16 % (rms)

Energy [MeV]
H
o
©
©

109,8 -

109,7 -

109,6 -

109,5

SR SN RO SN TN SR S B T\ B\ T RN S S

&) &) 5" O O ©7 © oY O O QO O © QO QO

D S T LA AR S-SR, AR AN SN A A A VA
N N N N N Vv Vv YV Vv Vv

Time

Summary: Some specifications of the Linac are much better as given by the
specifications ( for example the emittance is by a factor 1.5 smaller).
The Linac operation is very reliable for the differe nt modes: long bunch,
small bunch, single bunch, large charge (4 nC), sma Il charge (0.5 nC),
etc.
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Division
Milestones for the Installation, Commissioning, and
Operation of the Booster Synchrotron
1.) Mechanical installation of booster: Jan. 2009 to March 2009
2.) Installation of RF-System : Febr. 2009
3.) Installation of secondary piping: Ju lyto Sept. 2009
4.) Cooling available: September 2 009
5.) Personal safety system finished: November 2009
6.) Alignment of booster synchrotron : Nov . to Dec. 2009
7.) Control system finished: December 2009
8.) Pre-commissioning of booster components: Nov. to Dec.2009
9.) CSN- certificate for booster commissioning: December 2009
10.) First beam in the booster synchrotron : 215t December 2009
11.) Phase 1 of booster commissioning: 10t to 24t Jan. 2010
12.) Phase 2 of booster commissioning: July 2010
13.) Phase 3 of booster commissioning: Sept.- Octob. 2010
14.) Reaching 3 GeV: 4th October 2010
14.) Extraction of 3 GeV beam out of booster: 28t October 2010
15.) Normal operation of booster synchrotron: since Nov. 2010
Summary: The booster synchrotron runs reliable. The behaviou r of the booster
is pretty well understood. It is ready, working as an injector for the
storage ring, but we have to make some optimisation

Dieter Einfeld, CELLS-ALBA MMW17-2011, 21th September 2011
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3 GeV Booster
gradient dip.,
with built-in
sextupole.
Circumference:
249.6 m

32 long dip. 2 m
8 short dip. 1 m
60 quads in

4 families

Emittance
10 nm-rad

Arc with 8
unit cells (10
degrees
bending)

4 superperiods :
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Division

Matching
section

Straigth section for
injection and cavities
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The lattice is a TME-structure
The ALBA synchrotron should have the smallest emittan ce in the world

—— BetaX/m —— Beta¥ /m —— 10 * DispX /m
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Design working point: Q, =12.42, Q, = 7.38
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Good agreement with the model
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 First beam to 3 GeV: injection on w.p. (12.42, 7.38)
 Large drop of Qx at the start due to nonlinear magnet calibration
« Vertical tune is flat: most of the vertical focusing is provided by the gradient bending
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110 MeV 130 MeV 360 MeV

2.5 GeV 2.8 GeV 3.0 GeV

orbit corrected to * 3 mm along the ramp
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Chromaticity was measured during ramp by varying the RF
Integrated sextupole component in combined bendings corrects natural chromaticity

The two additional sextupole families to control the eddy current effects no needed so far

chromaticity during ramping
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the measurements agree very well with the model at energy higher than 1 GeV
while at low energy chromaticity is hard to be measured (still investigating)
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1st extracted Beam from the Booster Synchrotron, 28  t of October 2010
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We are 30 % off to the theoretical emittance and
have a coupling factor of roughly 20%.
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Storage Ring Milestones Division
1.) Mechanical installation of storage ring: April to Nov. 2009
2.) Storage ring under vacuum November 2009
3.) SAT of power supplies : Oct. 2009 to June 2010
3.) Radio frequency installation: Dec. 2 009 to April 2010
4.) Installation of injection straight: May to June 2010
5.) Cabling of magnets and power supplies: Dec. 2009 to March 2010
6.) Cabling of signals, EPS, and MPS : Jan .to Sept. 2010
7.) Magnetic measurements of W80 and EPU’s Jan.to S ept. 2010
8.) SAT of superconducting wiggler October 2010
9.) BTS installation finished: September 2010
10.) Pre-commissioning of subsystems: July to Octob. 2010
11.) Ready for storage ring commissioning: 22nd of Nov. 2010
12.) Installation of 3 insertion devices: Jan. to Febr, 2011
13.) Weekend for storage ring commissioning: 12t / 13t Febr. 2011
14.) License for storage ring commissioning: 8th of March 2010
15.) Bake out of in-vacuum undulators: March to May 2011
16.) Phase 1 of storage ring commissioning: 8th to 26™ of March
17.) Phase 2 of storage ring commissioning: 1st of April to 14 " of May
18.) Phase 3 of storage ring commissioning: 251 of May to 10 ' of June
19.) Installation of in-vacuum undulators and SCW: 10t of June to 22 " of August
20.) Restart of the machine: 29t of September

Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011
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Beam-Direction

Qd-01 Qf-02 Qf-04 Qf-06

dil

SF-01 SD-01 SD-02 SF-02 SD-03 SD-04 SF-03

There are: 8 foc. and 3 def. families of quadrupoles
4 foc. And 5 def. families of sextupoles
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SF-04 Beam-Direction
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Magnetic field: 1.42T | o B ‘
Bending angle: 11.25 deg. C I
Gradient: 5.6 T/m 7 .

Bending radius: 7.047 m : S
Gap: 36 mm |

Current: 520 A

Field accuracy: <3*10 -3

Grad. accuracy: <5*10 -

The dipole is split in the middle of the
magnet for machining of both pole faces
with an accuracy of +/- 15 um.

SR-Bend-Profile Magnetic Field in the Centre
|[——0PERA ——Quad-Appr | = Dipole === Quadrupole
-25 -20 -15 -10 -5 D o) 10 15 20 25
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Opera '
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E E
£ 20 5
> \ n
™ N . .
Hyperbolic approach ~—_
16 \ -1.419
| |
4 1.421
0 3
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SR Bending: k-values

Change of k-Values of
the individual magnets.
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C =268.8 m, Qx = 18.183, Qy = 8.395, € = 4.44 nmrad

Rho = 6.99718, | = 1.373893 m, k = 0.568103, phi = 5.9395,
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Quadrupole magnets:

Field at pole tip: 0.715T

Gradient: 23.43 T/m
Aperture: 61 mm
Current: 190 A

Field accuracy: <3*10 -3
Grad. accuracy: <2*10 -3
Length (mm): 200, 260

310, 530
Q5000C at SOLEIL @ 25 mm

5

41 Results of measurements

3 done at SOLEIL
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g 1 A @100 A
< 0 -+ o150 A
N
% L m 180 A
@ m 200 A

2 225 A

_3 _

-4 4

5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
n

Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011



A<

f;\LB/‘\

S freoterer Sagiet Firerfidy

Accelerator

Division

Quad-Pole-profile
‘—OPERA = Hyperbolic ‘
60 \ /
55 —— 5 :
< yperbolic
A //
45
.35
E \
£ 30
Ng \ OPERA
25 N\ l
> \\\ |
15 \%
10
5
0O 5 10 15 20 25 30 35 40 45 50 55 60
X (mm)

Y (mm)

45

Quad-Pole-profile

‘—OPERA — Hyperbolic ‘

40 A

35

Hyperbolic

30

25

20

OPERA

15

10

10

15

20

25 30
X (mm)

35 40

45

Dieter Einfeld, CELLS-ALBA

IMMW17-2011, 21th September 2011




A L\ Accelerator

LS A - e i
S freoterer Sagiet Firerfidy D IVI S I O n

Sextupole Magnets

Field at pole tip: 0450 T
Diff. Gradient: 700 T/m 2
Aperture: 72 mm
Current: 200 A
Field accuracy: <3*10 -3
Grad. accuracy: <2*10 -3
Length (mm): 150, 220

Higher Multipoles S220 (NSLS-Measurements)
B B(n) OA(n)

1.00E-03 -
g 1.00E-04 -
L0
A
®
)
2 1.00E-05
S
m

1.00E-06 -

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Higher Multipoles

Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011
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Sextupole Pole Profile Sextupole Pole Profile
|===OPERA ===Theory | = OPERA ===Theory
60 , 35
55 4 / /
50 Theory: > // 30 -
a5 | [Byxr2iyrs=rrg / //
40 - / 25 -
—~ 351 —
E 30 g 20 SRS
; - OPERA ;
20 ‘ // 15 ~
15 -
10| — 0. . _—
; — emyacrra T~
0 5 T T T \
0O 5 10 15 20 25 30 35 40 45 50 55 60 20 25 30 35 40 45 50
X (mm) X (mm)

D. Einfeld, CELLS CAS, Bruges, June. 2009
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Vacutim System-LaySuks

Accelerator
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Division

The unit cell ~ i
13 m NEG

pumps
Cold cathode
gauge

bellows

Bending
magnet

\ k
=
pumps T
et - j
= [

NEG

Cold cathode
auge
oE RGA

Lumped
absorbers

Antechamber design with
lumped copper absorbers.
Keyhole profile 28x72 mm.
Stainless steel 316LN.
Lumped Pumping mainly by ion and
apeorbers NEG pumps.

Keyhole
profile

Dieter Einfeld, CELLS-ALBA

The matching
CE”"' 11 m Bending

magnet
NEG

Cold cathode
gauge

Bending
magnet

Lumped
pl’:lrﬁ[()ss absorbers
Cold cathode lon
pumps

absorbers

IMMW17-2011, 21th September 2011
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Division

1. ACCELERATING
CAVITIES

160 KW / cav
600 KV / cav

2.WAVEGUIDES

3.10T (RF Ampilifier)
80 kW / amplifier

4.RF
CIRCULATOR

5.CACO
(Cavity Combiner)

6.RF LOADS

7. HVPS
(High Voltage
Power Supplies)

Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011
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New developments:

“44-?:;':;;;:.\.,%__; Normal conducting HOM
\ ~ damped cavities.

1501/s

- CaCo, cavity combiner of
|\ 2x80 KW IOTs

L
150 I/s

1
B00 I/'s 150 I/s

\- Digital LLRF

RF Voltage: 3600 kV,
beam current: 400 mA,

losses: 1.3 MeV/turn,
—X¥ ¢ beam power: 520 kW

Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011
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DIAGNOSTIC SYSTEM

| m

%

eBPM +//
(/ /§/
Corrector

Fluorescent Screen

Pin Hole X-Ray

Fast Current Transformer

/

DC Current Transformer / Scraper

4

B o\di — +

Beam Loss Monitor — Stripline

Dieter Einfeld, CELLS-ALBA C IMMW17-2011, 21th September 2011
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—
|

ol F BLm (128)

Pinvole [

2 mber 2011

~

) |
Dieter Einfeld, L;ELLsﬁ_BA B
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Unit cell

—~

rad% ring arc

Straight section

Dieter Einfeld, CELLS-ALBA IMMWA17-2011, 21th September 2011
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" Division

The commissioning of the ALBA storage ring started a t Monday
the 8th of March in the afternoon with the following steps:

1.) Optimization of the booster and injectionto SR8 ™ of March
2.) The first turn was reached in the evening of the 9 ™ of March
with on axis injection (adjustment of energy)
3.) 10t of March: 20 turns with off axis injection
4.) 13" of March: 1 sec stored beam.
5.) 16" of March: first accumulated beam in ALBA (20 mA)
6.) 15t of April: stored beam of 100 mA
7.) 7 of June: stored beam 170 mA
8.) At the beginning of June the 1 st phase of commissioning
has been finished. ( Reminder: The specificationso  f ALBA are
to deliver a beam of 250 mA to the user)
9.) June to August: installation of SCW and 2 IVU’s
10.) 12t of September: restarting the machine again
11.) 19t to 30" September: optimization of components
12.) 3" of October: start of 2 " phase of commissioning

Dieter Einfeld, CELLS-ALBA MMW17-2011, 21th September 2011
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Awsx - SR Commissioning: Sth-Marehs2613 Division

A<

» Recabling Quads:

v" Sectors 1&2

v Quadrant 1 On axis injection

v" Quadrant 2

19h35: 1st turn!

Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011
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FSH2, Ki OFF FSH2, Ki ON

T —

Xo= —-22.6mm Xo=-21.5mm Xo=-16.2mm

1.) On axis injection: Adjustment of energy
2.) Off axis injection: Accumulation of beam

Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011
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13th March;9h38:

Accelerator

Division

4.00 GSa/s

EREEER

—
(3
o

&

Z
=]
=
m

(20f2)

Delete
All

File Control Setup Measure Analyze Utilities Help 9:41 AM

Dieter Einfeld, CELLS-ALBA

4.00 Mpts

Attribute ?rends

Maximum

Average
Vacuum

IMMW17-2011, 21th September 2011
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Orbit Response Matrix

~SR-DCCT.

Lifetime

L0154

urrent (|

C

e 0.1

Bea

0.05

Synchrotron light
& at pin hole camera

100 50 CM Numl
14-har-2011 10:30:42

,7\ Il /T, A w%\#;\/ Y VAN A
| \ \r/ vy u T\ \ \{ Yé ¥ J ;/
Energy = (18- 8)
\glnteger— (18,8)
507 CEVMM, |4
i - d 1(\1/%/ XJ«/ g§ &I &V/ w \’Vi?* =

0 50 100 150 200 250
s[m]

Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011
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A~usa 1St Accumulated Beam at ABBA: Bivision

Cyne eotairn Lighiet Foerlity

16th of March 2011;
a historical day of the ALBA — project:
the first accumulated beam at ALBA.

Beam within the storage ring \ﬂfr_—______ e o
I|II T ]
] o AT rl,uf'v'ﬁm*.-'ull
memwf‘u'-.ﬂ.-"‘L,,.r- "L-J'..-L-"—-‘"-"I'J U ,.r-.".,r-ﬂu't-'h"JI A \ =

Beam within the booster

Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011
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16th of March 2011:
A historical day of the ALB/
The Accelerator | ating this succes

Dieter Einfeld, CELLS-ALBA IMMW17-201;, 21th September 2011
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File Edit View [nsert Tools Desktop Wi Help
NEES| KRR 0DEL- (208D

p AOrhit 7 AF 4 )
026
024 ] P TN G e |
g2zl o e CSURURURSPRRURSRURSPRRYY AUC OO 0 DUDOUOSY | UOPUPPRUOY UL DTS WOPTORURTPURURPROROPSIRR SURRUROURORUPIYDY SOURUPORY U0 NESOOON | SO
g : b
i :
£ : o
5 :
£ : o
1 1 1
100 50
[meters]

riical [meter/(dpip)]

DDDDD

Asymmetry in the n-Function:
AQ/AIl » two quadrupoles in S8
are swapped

Dieter Einfeld, CELLS-ALBA

Measurements 17th March

File Edit View Insert Tools Desktop Window Help ]

N |[HARODEL£- 2| 0EH| 0D

Orhit Response hatrix

o [ B . " " ¥ wogr 2l

: B0 i LEE T
& P R LR e
_ 4 TEEP Ve e e e
3 & i i ] =
‘IBD; "‘!EI'."-'.*!H' :Iflll lrllf
: :-'r”i’lrj’*iilnl-n i,
J .1”.|.:. li|!';‘.|.:ll.
160: =T e e i
F":u;.r.*'.l" A
e N LR 2 F LHE L
1 -4 ‘_"';.r.:-:.a..;_i’;".r._p"
: 4 b o g
R & L

=l £, salff |
T sl T5E g TR
L A R

EPM Murmber

20 40 Li1i] i) 100 120 140 160
Chl Bumber

! ! 2% Mar 2011 10:22:45

Good result: cabling of BPM'’s
and correctors are okay

IMMW17-2011, 21th September 2011
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First measurements of beta function with LOCO:
there is a asymmetry in the machine

B-function {Tune = 18,150/ 8.350)

ol

R e T S T S B T e T T B B S S e L T S g A Tt e T T B I i e L —

B, [meters]

ﬁﬁf [meters]

i :
(] a0 100 150 oo col
FPoszition [meters]

Result: QF1 and QD1 in sector 8 are swapped

Dieter Einfeld, CElld-8{8BA 13" 1@N@/ee0ad, 21sh-Shiaterhi212011
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File Edit View |nset Tools Desktop Window Help
Measurements of June
03
?—D.ZS Dode|s|aandeL-|a0g|an
g
= Otbit Response Marx
EE e s
e Far A
£ = v F i
a -.‘;: ) ﬁ
& 01 - ;'ti*" - ‘.
i e o
005 ‘ L ‘ L ‘ = SEtr il
0 50 100 150 200 250 L "
B Position [meters] - & !t" £

Werical [metersf{dpspl]

0 50 100 150 200 250
BPMy Position [meters]

02 Jure 2011 10:33:48

0,5%
0,4%

After re-cabling and oug: AR 1 oo

. : SR D y
applying LOCO correction o \/ mERB vy e byl b yhn i

-0,2%
-0,3% \* //
-0,4% ‘ \l

-0,5%

o

k change [%]

Magnet Element

Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011
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Beta functions reconstructed by LOCO after recablin g QF1 and QD1
B-function (Tune = 18.176 f 8.335)

=" s 5 U ’ ’

b, (meters]

b [meters]

f

U I !
a0 100 150 200
Position [meters]

Result: It looks much better, but there is still an asymmetry in the machine (vertical)

Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011
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CURRENT 100.299 mA

Life Time
Filling Mode Avg. Pressure (mbar)

-Apr-2011  18:25:28

Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011
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Division

» Tune
» Chromaticity
» Beam Based Alignment
» Orbit correction, including frequency adjustment
» LOCO measurements:
Beta functions, dispersion and beating correction
» Beam size
» Bunch length
» Vacuum performance
» Closing IDs
» Slow orbit correction system
» Others
(Most of these measurements were done with 10~20 mA)

Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011
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File  Edit

o =1

A=~
(k]
—
=
'_
=
fo
()
=
=]
T
(k]
—
=
'_
o
=
=]
[ah]
=

Dieter Einfeld, CELLS-ALBA

Division
Wiew Insert Tools Desktop Window Help o
SRRV ODEL- S| 0E|aD
-79.05392 (dp.-"pjz + 20679 dpip + 021757
0.223 T T T T T T T T T
D22 =
0215 =
|:|21 | | | | | | | | |
-0.25 -0z -0.15 -0.1 -0.05 1] 0.03 0.1 013 0.z 025
komentum Shift, dpdp [%]
-9.6624 (dp.-"pjg + 2.0966 dpip + 0.33823
0.35 | | | | | | | | |
0.345 §(y) — 2 1 =
0.34 - . =
0335 s =
033 L L L L L L L L L
-0.25 -0z -0.15 -0.1 -0.05 1] 0.03 0.1 013 0.z 025

komentum Shift, dpdp [%]
O1-Jurr 2011 13:49:41

Normally working with (+2 , +2)

IMMW17-2011, 21th September 2011
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BBA : Results
B Xoffset[mm] @ Yoffset [mm]
1.2
1 8
[ ]
0.8
.
S n o
. :’ - ¢ [ = " .
0.4 * ¢ " s " a ¢ TS *
. [ ]
= ", m ®, m® oo | ® ¢ me
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E 02 o . - *d ¢ m am ¢ e
- 3
B, e ., L . m |, Hy ¢ .I‘QQ o - o
@ o 50 A0 g, 150 44 Joom®  me 258 300
5-0.2 ...: ¢ = ,um . " 0. = o o 'm
o g . * - N . ’l. d . % e ' [ ]
0. -
[ ] o oo ; o ¢ - i
0o ™ s ¢ I [ -
0. . N
) ¢ . g
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. ° .
.
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1.2 ¢

BPM-Position (m)

Horizontal offsets:
+1.0 mm to-1.1 mm

Dieter Einfeld, CELLS-ALBA

Vertical offsets:
+0.9 mMmto -1.1 mm

IMMW17-2011, 21th September 2011
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Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011
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Raw orbit without correctors

Offsets of BBA included and RF frecuency adjusted

Storage Ring Orhit (Difference from the Offset Orbit)
I I

Horizontal [mm]

4 | | | | |
0 50 100 150 200 250

Horizontal orbit < 3mm ‘ |

Vertical orbit <2 mm Good alignment |

Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011
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Raw orbit with correctors

0.15 T | T | |
Long straight sections

ial

0.05

]

”"M‘\'\, \/m

-0.05 |

(1A )s‘\' |

Horizental [mm]

=
ks

-0.18

-0.2

Horizontal

e

0 ol 100 150 200 £al

Horizontal rms error Vertical f o
rtical rms error to reference orbit
32 um ertical rms erro

F
Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011



A Accelerator
AL LS A -
e Teotarr £, ] it l'n"rﬁ.r_'p D IVI S I O n
05 Horizontal

0.0001 5
Exchange of QHO1 =
= A 3 lin 1805 o
and QW01 ofsector 2 Lychm_; Cycing
.45 1606 o
‘\\ 1e:09 o
0.25 11 ]
* l‘/-ﬂ—l
03 e
Vertical
0.25 f— S b
&> \ + - >—=& 00001
* & +* & *—9 P 'S L 4
e Wi R ™ —
r ry , r 3 g
@ M * ? ] 8w
0.15 _ i
* | e WL ¥ b
& £
01 R Tet2
D‘W U‘Z - 0‘3 D‘A D‘S
0.05 V
1]
(= | ™ = [ ™ | ™ ™ o= | v ™ = [} = = ™ | — — ™~ Lo B o | ™ e | v Axl ~— (=] ™= | 5 ™ ™| ™ ™
dinlalalneonos e dnedddddldlnadnoogaloeieoeels
S 0 IO S - [y [ ey O P O ) R IS I S =" AL (g iy ) (R 3 0 8 8 o P [P A O IO I
14 16|18 |21 |34 |34 3641|523 58|61 |65 69|70 72|76 (88 91|91(92 (97 (99 100101103108 14I 165118111]251?_. 126130132

Normally working with chromaticity: +2 , +2

Dieter Einfeld, CELLS-ALBA
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« 7 or 8 BPM/cell (120 BPMs): orbit control and interlock system

* Low-loss phase matched (<10deg) RF cables of wide variety of
lengths [15m - 45m]

Example: raw position meas during 40min @20mA

615 T T T T T 6’]5
= — A ms = 29093 um =
3 B10F = 610
= =
= =
T 605} B 605
0 ol
6 q % . .| .| .| .| .| .| .| .| .| .| : 6 D D
20124012350 14:00 14101420 1430 14:40 1450 15900 15:10 1520
5[:] T T T T T T 5[:]
= Yrms = 22684 um =
S 5
E A0+ E 40
%g:?:.[] 1240 1350 1400 1410 14:20 1420 14:40 1450 15:00 1510 15:20 35[] 1['][] Q[jg
time [hh:mm] Counts [#]

Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011
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03 | | | |
B QE g i i Horizontal Dispersion:
g The deviations to the
B D2F bl s .
i model are +/- 5 mm.
I 5 R T 48 0 5 4 Y 0 1 1 O L L e R A | Good agreement.
5
A O Y 08 O 0 50 P O O 8 0 0 0 0 10 .
I

05 | | | | |

I all 100 Tal 200 il
BPMx Pasition [meters)

002 . | | | | Vertical Dispersion:
_ j § § ; ; +/- 15 mm the vertical
g OO ety e g e 1| dispersion is given
- | ; g 5 | by the cross talk of
£ A R VAR ' 7 | the BPM’s. With the
: " § § § § § introduction to LOCO,
g 5 5 5 | g it could be decreased

a2 | | | | | to 1 mm

I all 100 Tal 200 il

BPMy Position [meters]

Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011
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Eeta Beat (v, (B)=18.2401, v, (0)=18.2385)
1.025

[ Long straight sections |
1.02F 1

| | fl I

_ ﬁ ﬂ The maximum differences
after the LOCO fitting are

+/- 2%
0.3995 H ’J
Wl

L] i

-

Horizontal Beta(8)/Beta(l)

0.985 R i v = F\j
"o w 1963M Position}réngters] 200 250 Beta Beat (v, (6)=6.374Z, v, (()=8.3774)
e | Llong straight sections | I I
1_515__J1A n_a ~ lnh_ Iﬂlnﬂn_
In the vertical direction g 1oos
there are 32 peaks and -
we have 32 bendings E |
' |
_A ﬁ | g |
oo |1 )| P

EFkA Fosition [meters
Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011
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| SRDCCT | =21 mA

d
<

»
»
: t=40s
g
T T
N » e » &
A 47 A A A
Timi

i BO BergozDC CT

~-BO-DGCT

073 :
Zo6 \/\/\ i o=y — = it e
N

e s S A4 | N | 7 \/\\ <|>= 055 mA

e03
E 02 |
.- Booster DCCT |
o4 !
T T T T
A & A e sF

Injection efficiency ~ 95%

Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011
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And...

Rai 18] XFrofile L-IES) YFrofile =E
50 T T T 5o e = T T T E
p = KProfile + YProfile
B-HWE =-E G £.B5-0-N-~ - |
SR — KProfileFitted 1 — YProfileFitted
q 50 -
40 | J
40—+
30
314
20
20
Pinhole camera 0 ,
10—+
Bl G X 19357 Y 49.64 Zx
0- o-
= e e e
_Pol | inputimage | 0 20 40 G0 80 100 120 140
ol Ex|

Quite ok with model:
Emittance = 4.5 nmrad
Coupling =0.4 %

Dieter Einfeld, CELLS-ALBA

Emittance X = 6.07 nmrad
Emittance Y = 0.03 nmrad
Coupling = 0.5%

IMMW17-2011, 21th September 2011
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Bunch length sigma (ps)

A<

AL A Streak Camera

freoiterrr Lagit Fererfidy

+ Visible Radiation from a dipole is
extracted using a mirror

*Mirror position (in-vacuum)
controlled with thermocouples

Example: Bunch Length Measurement

Bunch length vs. RF voltage

70
65

60

55

== Fxperimental

S0 @ Calculated

45
40
35
30

25
1050 1100 1150 1200 1250 1300 1350

Effective RF voltage (kV)

Dieter Einfeld, CELLS-ALBA

Accelerator
Division
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I* |CURRENT 170.010 mA | o &=

. P I ) Curr*LifeT o\
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Pressure Profile

Gauge number

Average pressure without beam = (aati
4-101° mbar.

With 4.5 A.h. dose, the average
pressure was 3.2-10 ° mbar with 80 mA
of beam current (multi-bunch filling
mode).

Vacuum Clean-up rate estimated 0.68.
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Average pressure normalized to Photon-stimulated desorption
current vs. beam dose yield (PSD) vs. beam dose.

Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011




AL e AN AN Accelerator
ALEA Front End Layout N\ Division

S freoterer Sagiet Firerfidy

hoton XBPM
lead wall Bremsstrahlung _ ghutter unit
unit unit pumping

unit unit \

moveable
mask unit

g ol

ot
L

' ———_ [t - .
".'.,"! I P
Tig .

gap=15.5mm — phase=30.5mm

10
gap=15.5mm — phase=18.9mm °
€
- E 0
gap=15.5mm — phase=0 p neum atIC 5 ”
valve unit  _ "
g,
trigger )
99 ol ‘
2 z s -10 -5 0 5 10
unit £ . i
s -10
~10 -5 0 5 10
X [mm]
10

Dieter Einfeld, CELLS-ALBA IMMW17-2011, 21th September 2011



» Tune

» Chromaticity e
» Beam Based Alignment g

» Orbit correction, including frequency adjustment e

» LOCO measurements:

Beta functions, dispersion and beating correction

» Beam size, emittance
» Bunch length e

» Vacuum performance
» Closing IDs

» Slow orbit correction system @

(Most of these measurements were done with 10~20 mA)
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Problems and Next

» RF problems
LLRF deregulation, water leaks,
vacuum leaks, trips ...

» Vacuum problems
Water configuration, chamber
overheating, leaks ...

» Diagnostics problems

Streak camera, Libera electronics,
stack FS ...

» PS problems
Wrong cabling, correctors and
guadrupoles PS ...

» Control system problems
Applications froze, motors, CCD camera,
cycling, MPS, PSS, timing ...

" Division

Next Steps
» Commissioning with ID’s
» Slow orbit feedback
» Vacuum cleaning
» Better control filling pattern

» Fast orbit feedback
» Multibunch feedback
» Topping up

> ...
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iy ™ Division

S freoterer Sagiet Firerfidy

Entrance conditions:

o(x) =1.2 mm and
o(y) = 0.6 mm

Exit conditions Linac:

g(norm)= 30 ™ mm*mrad, €(100)= 150 1
nm*mrad, B=2to 10 m/rad, a=-21t0 0,
AE/E = 0.005
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Beam size at
injection (10)

g?éﬁ &= 9 nm.rad
R Oy m=0.3 MM

o =0.2 mm
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RF Voltage: 3600 kV,

beam current: 400 mA,
losses: 1.3 MeV/turn,
beam power: 520 kW
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