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ID’s, Front Ends and Beani® B LageCelerator
J Division
:— — FEO]— g:\ggsr:)gsft(i:g: Visible Light Mirror

s |FEQ2 VU source (not installed)
el
i

FE29

SCWa31 source
EU71 source FEO4 20kW total power

3.3KW tot. power 48kwW/mrad?
7.5kW/mrad®
BLO4
17 ID beam ports (MSPD)

17 BM beam ports

BL24
(CIRCE)

FE24 | Phase | __&_ﬂgﬂ_,ﬂ
EUG2 source |
2.7KW tot. power 7 Beamlines (6 ID + 1 BM)

{ 7-piwimrad” 2 Diagnostic FEs Wk FEO9
i 1 test FE (for future beamline) / BM sotree
(CLAESS) 0.1kW total power
.| 0.25kW/mrad’
BLO9

Wizl (VMISTRAL

FE22 3kW total power FEll

MPW80 source | e SBkW/mrad? = i
7kW total power / = ¥ IVU21 source

8kw/mrad? = 3kW total power

26kW/mrad®
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~sA  Linac: Energy and Energ a Division

Synchrotron Light Facility

v *

File Edit Wiew Insert Tools Desktop Window Help Untitled 1 Untitled 2

Energy & Energy Spread from IBA:

Single Shot Image Analysis: Average Image Analysis:
Input
Shots To Avg: 20
Linac Frag. [Hzl: ,T
Dipola Currant [A] = 1552985
Calculate
Once | Cont, | STOP |
Analyzing Shot: 20720
Results
EQ [Mev] = 110,087
DeltaE j EO [% - 5t0w] = 0,2232
DeltaE f EO [% - fuwhm] = 0.0977
E-litter [% - StDv] = 0.0893 1t | | : |
gl i i i i ]
-8 - -4 -2 a Z 4 G

Analyzing Shot --20/20 Average Analysis {spread & jitter)

E =110.087 MeV, AE/E = 0.05 MeV = 0.046%
Energy jitter = 0.15 MeV = 0.14 %

Dieter Einfeld, CELLS-ALBA
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a(y) =1.87

Conditions at the
exit of the Linac:

€(x) =65.1 nmard
B(x) =10.4 m/rad
a(x) =1.98

g(y) = 46.6 nmard
B(y) = 8.46 m/rad

ESLS XIX, 23rd-24th November 2011
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3 GeV Booster

gradient dip.,

with built-in Arc with 8
unit cells (10

sextupole. e

Circumference: SEmIng)

249.6 m

Matching
section

4 superperiods:

32 long dip. 2 m

8 shortdip. 1 m

60 quads in

4 families Straigth section for
injection and cavities

|
Emittance /
10 nm-rad
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The lattice is a TME-structure
The ALBA synchrotron should have the smallest emittance in the world

—— BetaX/m —— Beta¥Y /m —— 10 * DispX/m

2 Q(x) is
e 107 given
c gt p
% QHO02
= and Q(y)
““:-’ 4 1 IS given
S by the
= 21 \ bends.
| N ﬁ All the
, “ : H H H % M % other
i . A .
/0/ \ I ' | ‘ quads
13 20 30 40 50 .
QHO1 QV01| QVO02 </m Sy for f!ne
short dipole long dipole QHO2 tuning

Design working point: Q, =12.42, Q, = 7.38
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£ o1
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Fatatanial averiele WACES

We don’t understand
the movement of the
working point. It has
to be investigated
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Each 14t shot is a “Bad Shot”

ESLS XIX, 23rd-24th November 2011
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1st extracted Beam from the Booster Synchrotron, 28t of October 2010

bt/di/tsotr-01
:i":‘ - E 7Y Q e v '-‘}v § 8 4 B~ [ -\~ X Profile Y Profile
2000 -
w = 1 A
g 150 {
i it
00 3 f 3
2" ] P

| 1 200 30 3 0 00 0
X |ploet poeals]
e MBS
s A58
n @
an S 11
Bigm SR v
B o neus v a2
Culroashuratac E s @ x
® CCO RO @

o(x) =0.86 mm, o(y) = 0.19 mm
€(x) = 13 nmrad, &€(y) = 2,6 nmrad

We are 30 % off to the theoretical emittance and
have a coupling factor of roughly 20%.

Dieter Einfeld, CELLS-ALBA ESLS XIX, 23rd-24th November 2011
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ALBA
— BetaX /m — Beta¥Y /m 10 * DispX /m
25 71 ﬂ ﬂ
o ﬂ N N n

-
5]

%ANMV‘H”M = M A"”

Machinefunction / m
o

5
|
0 LA ‘lu e
-5 t t t t
0 10 20 30 40 50 50
s/m
Q(x) =18.18
L1 | 4long: o(x) = 300um, a(y) = 16.2 ym Q(y) = 8.37
B | 12 medium: o(x) = 147um, o(y) = 7.6 ym €(x) = 4.5 nmrad
] : - — 15 a = 8.83*10“
8 short: o(x) = 362um, o(y) = 15.1 ym SE/E = 1.05+10°3
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0.5 Change of k-Values of
the individual magnets.

Change of G (%)

Number of Magnet nge of Bending Fringe Field Angle

Change of fringe field
angle of the individual
Magnets.

Change of phi (%)

Number of Magnet

ESLS XIX, 23rd-24th November 2011
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Accelerator
Division

According to the individual
characteristics of the
bending magnet,

Beta beat [%]
e o

: - 2t i = = the beta beating (c!ewatlon
E oof T g ‘ -~ |from the model) will be
2 04 s ) [~ ool ~ @ ol ; .
2 o200 (4 o 1% Tl et J' 7wy @l |around +/- 3% and the
g.oi’ M "m““ *@‘“M“’ ﬂ'ﬁ““'ﬁ settings of the power supplies
| Bota boating aftor comocton’ | will vary about +/- 0.6 % from the
15 nominal ones. These are the
pall : .. |guide lines for the real machine
5 Ao fhod il § M e
3 BN S AW o AW P o WA N Wi
g s ~
“ -10+
-15
201 . L L
0 50 100 150 200 250

s [m]

Dieter Einfeld, CELLS-ALBA ESLS XIX, 23rd-24th November 2011




<

ALBA

Sy ichir

Stora e Rl ng-Commrssioning

22t of November 2010 g
Thes age ring was assembled (without ID S, and
rea orcommlssmnlng but the CNS certifica e was
mis ing. It was decided to install the out of vactum
undulators. This means the commissioning has tQ be
pade with 3 small vacuum chambers (+/- 4 mm)

1.) Bhase: Weekend 12t/13™" February 2011 2
For this weekend we got from CNS the allowance for
e storage ring injection and one turn. We realizeg
the miss-positioning of on BTS quadrupole and had a
groblem with the kicker power supplies. In generdlino
success, we broad the beam into the first bending
magnet of the storage ring. 4

2)) .‘, March - June 2011 5
We gotthe allowance from the CNS for the '
commisSic nlng of the machine at the 8t gof N arch

2011. We cor missioned the storagen 1g very

J v-!'.. 1l - ] | -
— uccessful until 10% ' Jrie"
Dieter Einfeld, CEL B . 24N November 2011




PN - e TP SN [ ACcelerator
Xex Storage Ring CommissioningsRases « piision
Ly
Y.
. . . . 2
Stor Ring Commissioning-
{/ U

J e to September 2022: N
Installation of the in vacuum undulators and the

SCW wiggler. %
Restart of the machine in the middle of Septembe
2011 %
3.)Phase: September to October 2011 -
Commissioning of the in vacuum undulators and the
o W. []
220d October 2011: [7

Stakt of beam line commissioning. In the morning
shif achine optimisation and in the aftern 00 shift
beam ' commissioning.

L *

SN

<

SLS XIX, 23rd-24th November 2011

Dieter Einfeld, CELLS-ALBA
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v" Sectors 1&2

v Quadrant 1

On axis injection

v" Quadrant 2

Dieter Einfeld, CELLS-ALBA ESLS XIX, 23rd-24th November 2011
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Orbit Response Matrix

Lifetime
Synchrotron light
& at pin hole camera
100 50 CM Numl
14-Mar-2011 10:30:42
T (.; Bl b fos 15";..‘ e iy TGN o E n e r g y —

‘ Qint(eﬂger:m(lé, 8))
Dispersion B B T B e v v B

l‘lNNKM«ﬂH»ﬁIWKWIKW

sim|

Dieter Einfeld, CELLS-ALBA

2.985 GeV

Co401 M HE EO T T R B 400 M MM D T BT MR G

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

Beam within the storage ring e —————— e SR

,J\/\.\‘AJ‘ ‘-'.‘v" ,"f V’""‘-"‘v’\'lj
¥ |

v P » -

: J
J\-‘\,'\,'V‘.fu"f\/t/'.-h._ _\/‘._r.ﬁ.'.'\ ,V‘.ﬁ.%’\‘drk. SWAANA 7 : \

Beam within the booster

Dieter Einfeld, CELLS-ALBA ESLS XIX, 23rd-24th November 2011
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Lo st Accumulated Beam-at

Synchrotron Light Facility

=

(1.6 NE| 1608

16th of I\/Tarch 2011:

uccess.
Dieter Einfeld, CELLS-ALBA i ESLS XIX, 2319-24"0 November 2011



A P\ [ Accelerator

ALB.A & - ivisi
__E_]r.r.rfﬁ."t'l.r ot Lig fit 'Tn'h"l'i—[f_'_p DI V I S I O n

CURRENT 100.299 mA

Life Time m

Friday 01-Apr-2011 18:25.28

CURRENT

SR commissioning. Max current 90.0 m

Dieter Einfeld, CELLS-ALBA ESLS XIX, 23rd-24th November 2011




BT
AL

Synchrotron Light Facility

5 M
"- l | [ 1y .r
. »

o ' -
4 E / ‘

2 _— T
Lo 7th of June: 170.mA ab:

CURRENT 170.010 mA | a
Life Time IIEELE i

Filling Mode m Avg. Pressure (mbar) 7’
Tuesday 07-Jun-2011 20:32:38

CURRENT

- =), ‘-';A\ :

I
_‘\}ccelerator

Division
A
[l =

IFJ'" ? Z‘.

.‘ b . " ¥

Dieter Einfeld, CELLS-ALBA XIX, 231d-24th November 2011



Accelerator
Orbit COFI’eCtIOﬁ% Division

Raw orbit without correctors

Offsets of BBA included and RF frecuency adjusted

Storage Ring Crhit (Difference from the Offset Crhit)
3 | | | |

Horizontal [mm]

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

Horizontal orbit < 3mm
Vertical orbit <2 mm

# | Good alignment

Dieter Einfeld, CELLS-ALBA ESLS XIX, 23rd-24th November 2011
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200 ——— . . 0.2
DCCT ——
Hor Size
Ver size
150 | 4 0.15
<
-
= -
3 -
S 100 | Xh=1.6| 4 0.1 <
:
O .
Q0
50 F LHML/*"\-J__/L* 4 0.05
Xh=0.6 Xh=1.1
Xv=3.9 Xv=4.4 Xv=4.4
0 1 1 N N N 1 1 N N N 1 1 1 N N 1 1 1 X N 1 1 1 1 0
20:55 21:00 21:05 21:10 21:15 21:20

Dieter Einfeld, CELLS-ALBA

ESLS XIX, 23rd-24th November 2011
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SR DCCT

| =21 mA

% <|I>=0.55mA
" Booster DCCT

Injection efficiency ~ 95%

Dieter Einfeld, CELLS-ALBA ESLS XIX, 23rd-24th November 2011
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[ "“,-o -2

Summary of Measure

» Tune

» Chromaticity g
» Beam Based Alignment @

» Orbit correction, including frequency adjustment g

» LOCO measurements:

Beta functions, dispersion and beating correction

» Beam size, emittance
» Bunch length g

» Vacuum performance g
» Closing IDs ‘

» Slow orbit correction system g

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

Dieter Einfeld, CELLS-ALBA ESLS XIX, 23rd-24th November 2011
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20.0
18.0
16.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

Beta-x-Function

Beta-X Function
|— LOCO = Matched |

The agreement between the

LOCO results and the matched

solution with model are pretty

good. There are small

differences in the short and

\/

in the middle medium straight.

Dieter Einfeld, CELLS-ALBA

10 15 20 25 30 35 40 45 50 55 60 65 70
Len"+h L)
Beta-Y Function
= | OCO === Matched
30.0
25.0
- \ \
S 20.0
(&]
e
T 15.0
>
©
+ 10.0
AN | N
5.0
v "\
0.0
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
Length (m)
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#~_ Dispers. Funet! from LOCO'and maiaieg”BAD [ Accelerator

Sytic firotrom !,'.!:;H'.:l' -}i‘u‘ﬂ’rr}l - DI V I S I O n

Dispersion Function
= LOCO = Matched

0.30

0.25 ’ﬁ‘ h n

0.20

0.15 A * f\__
0.10 \ _I"\ /‘\_J

L
oo NN \/ |

0.00 !
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Length (m)

Dispersion Function

The agreement between the LOCO results and the matched lattice
with the model are pretty good.

Dieter Einfeld, CELLS-ALBA

ESLS XIX, 23rd-24th November 2011
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sigmax (um): 59.15
sigmay (um): 27.79
angle {deg): 7.96

Su mmary: Table 1: Horizontal and Vertical parameters used for the
All the evaluations from: emittance calculation, and associated error bars.
LOCOand pinhol r . o.um | f.m D.m | e, nmrad

24 [PNnIelis ElfrEs Hor Value | 59.15 | 0489 | 0.0355 | 4.58
very well. The emittance Hor Error | 3% 1% 1% 10
of the storage ring Is Ver Value | 27.79 | 24.465 | 0.0 0.031
4.6 nmrad Ver Error 3% 1% 0.0 7

ESLS XIX, 23rd-24th November 2011
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Matching
section

> I
Y, |
A I
% I
; |
[/ _
Symmetry =4 fold
Circumference = 268.8 m
I
_——fe - - - T —————= -
I | 4 long straights (7.8 m)
|
| | |12 medium straights (4.0 m)
\ . /f
| | |8 short straights (2.3 m)
\, | \‘I
: 4
Q: I 3
3 . —

Dieter Einfeld, CELLS-ALBA ESLS XIX, 23rd-24th November 2011




Accelerator

Division

Currents QHO1

128.65

128.6

128.55

128.5

128.45

Magnet Number

128.4 1

128.35
1 2 3

|AVER.=128.498, STEDV=0.08

4 5

Number PS

Currents QHO02

154.1

154

153.9

153.8 -

Magnet Number

153.7

1

2

3

|AVER.:153.93, STEDV=0.1

4 5
Number PS

Currents QHO03
131.3 —
o 131.2
E —
S5 131.1
4
L 131 4
g
s 130.9
130.8 =
1 2 3 4 5
[AVER.=131.13, STEDV=0.17 | Number PS

Dieter Einfeld, CELLS-ALBA

Currents QHO4

121.2

121.15

121.1
121.05 ~
121 -
120.95 ~
120.9 -
120.85 ~

Magnet Number

120.8

1

2

3

[AVER.=121.06, STEDV=0.08 |

4 5
Number PS

ESLS XIX, 23rd-24th November 2011




A 2= % [ Accelerator

ALeA Longltudlnal Symmetistie=  piisior

Synchrotron Light Facility

QHO1: AVER.=128.498, STEDV=0.08 QHO5: AVER.=143.24, STEDV=0.08
QHO2: AVER.=153.93, STEDV=0.1 QHO06: AVER.=173.33, STEDV=0.13
QHO03: AVER.=131.13, STEDV=0.17 QHO08/09: AVER.=166.01, STEDV=0.42
QHO4: AVER.=121.06, STEDV=0.08 QHO7/10: AVER.=170.23, STEDV=0.24
QVO01: AVER.=147.85, STEDV=0.28 QV02: AVER.=161.47, STEDV=0.64
QV03: AVER.=161.58, STEDV=0.97 QV04: AVER.=161.97, STEDV=0.62

QV03/04: AVER.=161.78, STEDV=0.81

For the horizontal focussing quadrupoles there are standard
deviations up to 0.42 %,this is in a good agreement with the
expected values. For the vertical focussing quadrupoles the values
are going up to roughly 1 %. This is okay, but it could be a bit
better. The difference between the horizontal and vertical direction
IS given by the variation of the gradient from magnet to magnet.

Dieter Einfeld, CELLS-ALBA SLS XIX, 234-24th November 2011
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The BINP- and the ALBA team
after a successful injection

with a field of 2.1 T at the SCW
and all the other ID’s are closed.

Dieter Einfeld, CELLS-ALBA ESLS XIX, 23rd-24th November 2011
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Theoretical IDs effect (at min gap)

6 J 1 I | I I | I
3
0 B 0" e
Sr | 3

3
4r | j 10 AQy theor

3
5l 10 AQy’meas

103AQ
N
|

Dieter Einfeld, CELLS-ALBA ESLS XIX, 23rd-24th November 2011



Pressure Profile (mbar) for ALBA
machine

1607

1e-08 —|

1609 -

1e-10 -

1e-11 -

SR RF
cavities

Injection

- Base pressure (no beam),
P.,q,=5€e-10 mbar

avg

= Pressure at 125mA,
Pavg=3€-9 mbar

Dieter Einfeld, CELLS-ALBA
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[ tautrend.py — O x
C 0.07 _ Average current
\ C — X Fit Sigma
— | —0.06
40 - \ —1 r — ¥ Fit Sigma
-0.05
30 i
B N —0.04
o] *---._______\ —0.03
1 [ 0.02
10 — r
| \ -0.01
0 - —0
T T T T T
> @& B e &
el el O 5 %
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http://logbook.cells.es/SR/111004_141357/21h30_DCCT_SigmasZoom.png?lb=SR

Plot Family: ALBA - StorageRing - 3.0 GeV, 18.15 8.38 (Online)
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Summary:

1.)The accelerator complex of ALBA has been
successful commissioned.

2.)The deviation from the models are in the range
of percentages.

3.) We have to understand the transfer lines.

4.) The beam lines are in the commissioning phase

5.) We have to go to higher currents to look for
Instabilities and cleaning the vacuum system.

6.) Next year we have to install the fast orbit
feedback system and

7.) We have to prepare for the top up injection.

More details tomorrow in the presentation
of Marc Munoz
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