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Schedule (on 2010)

ALBA founded April 03
ALBA 1st worker Dec 03

Start main building works  July 06

Start Linac installation Feb 08

Linac commissioning Sept - Oct 08
Booster and SR installation Feb 09 — Dec 09
Booster commissioning Jan 10

SR Installation Feb — June 10

Storage Ring commis. Sept—Nov 10  ==——————p Mar—Oct 11
Beamlines commis. Nov 10 — Feb 1] =) Oct - Dec 11
Start of Users Operation ~ May 2011 —p ~ Beginning 2012

ELLS-ALBA Libera Wo
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3 GeV
Storage
Ring

Accelerator
complex of ALBA:
Followed the
concept of the SLS
to have the booster
and the storage
ring in the same
tunnel

Storage Ring 268,8m
Booster 249,6m

Angel Olmos, CELLS-ALBA Libera Workshop 2011
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FE34 BM source
Diagnostic:X-ray pinhole
N =" BM source
" Diagnostic: Visible Light Mirror

E Q2 vu source (not installed)

S0

.4"./ "¢ TN
FE29 3 = SCW3L1 source
EU71 source 3 N F EO 20kW total power
3.3KW tot. power|/ & o7 A : 48kw/mrad’
5 s

17 ID beam ports

(MSPD)
17 BM beam ports i

BL24
(CIRCE)
_ Phase |
EU62 source
2.TKW tot. power 7 Beamlines (6 ID + 1 BM)
7.3Kkwimrad 2 Diagnostic FEs FEO9
BL22 1 test FE (for future beamline) BM source
(CL/ESS) 0.1kW total power
0.25kW/mrad®
] BLO9
FE13 @ (MISTRAL)
FE22 % IVU21 source ;
MPW80 source \4,, gg\;ﬁv\,&?ﬁgﬂ?we FEll
7kW total power| ,';" ® — Z &4 [IVU21 source
8kW/mrad’ = % =4 |3KW total power
. a ¥ |26kW/mrad®
R ey SeLn
Y (NCD)
¥ BL13
XALOC
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AFBA SR Commission

Content

2.) Booster Commissioning
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Results of BO In
ramping mode

10 turns

6:01 PM

4 Oct. 2010
40 ms 0.8 GeV

6:57 PM

160 ms 3 GeV

297 ms back to 100 MeV
bo04/di/srm-01
S-dwE o -[EH8 £8-0-N-~
.
First beam accelerated to 3 GeV and -
decelerated to 100 MeV
| | =N -

ALBA




mm
3

0106 0111

Energy (GeV) 010752 0101 BPM #

Pl
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File Mouse Mode

Tunes measurement during the Ramping

FopUp Flots

Flot Tools  Advanced Settings

Horizontal average spectra

— Dara Adquisition 0,34 T T T T - T T T
BPM EO/DI/5M ! |
Samples 50
Minimun 0.3E7
reading 4
Turn for 2000
thrashold o 7
Get Data J
— Dara Analysis :
1 01s | | | | | |
FFT Paints 1024 72 20000 40000 G000 BOOOO 100000 120000 140000 160000 0 2 4 i i 10 12 14 16 18
Turn Start 72 S x-1EI4.
0x Injection 0.248 “ertical average spectra
Q¢ Width 0.05
Qy Injaction 0,355
vy 'idth 0.05 3 E
Turn End 175000
Turn Step 300
Lowear limit O IT A ] |
Mormalize FFT? ) i _:. M‘l "rIL
Remove Background? ® R | i
Analyze Data
Save Analyzed Data
0 | | | | | | |
J¢  Z0000 40000 60000 &0000 100000 120000 140000 160000 0 Z 4 [} &} 10 12 14 16 14
Turn 4
=10

Clear Ref

Liber
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,'r - —— madel cutputa ' I'F 2
-

I I . \1; TR e e é. ........... I. ............E ........... I.. ......................I...._
— 1 I 1 ) 1 1 1 1 1 1 1

\ -

TH= : : 22

12 121 122 123 124 12.5 0 n 49 80 80 0 120 140 180
horiz. tune, G, thna, t[ms]

* 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

>-ALBA Liber



... and for Orbit Corre

rets Fight -Frotdoy

- - w. .. | Correcting the orbit while ramping

NEHdL M ARNTDRA- S 0B 80

i

3 3

2 2

1 1

0 o

A -1

-2 -z

3 . . . . 4 = . ; g .
0 S0 100 150 200 TR — 0 50 100 150 200

WW%

' '
o e =i = = e o
m ra — o — ra (]

0 s0 100 150 200 i 100 150 200 o s0 foo 150 200

!

i il
] r — = — r o

1 1
o] r — (=] — r (]

0 s0 100 150 200 “o  s0 100 150 zoo o s0 100 150 200

orbit corrected to + 3 mm along the ramp
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1st beam extraction to BTS, 28th of October 2010

File  Wiew Tau Tools Help

S-HME =-m8 @ £5-0-8-

- @, X 1151.64 Y. 42322 Zx

bt/di/fsotr-01
X Profile Y Profile

700 o : T 2000 T
T 600 i
= ‘E 1500
S 500 4| 5
e e
<4009 = 1000 i
= =
2300 =
= 5 500 g o
£ 200 41 £

100 =H 0

[ e e e e e e T T T [
0 50 100 150 200 250 300 350 400 0 100 150 200
X [pixels] Y [pixels)
| X I Y

Centrold [ SB0AE ] 4 BERY mm
Rms | i 41868 mm 5448 mm
Fit Converged @ @
Fit Center STEEIE mm I 45808 mm
Fit Sigma / GEEET rm 0182 mm

|'o_. cch () Rol

R

i EnableProfiles g 2]

CentroidSgurated .

: \

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%.

ALBA

Lib
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3.) SR Commissioning
3a.) Evolution
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» Waiting for CSN license since October’10

> First try over one week-end (special permission): 4 shifts
» 2 shifts/day for 10 consecutive days

» Normal commissioning: 9 shifts/week

License

> Total commissioning phase I: <90 shifts (8 hours/shift) arrived

SuU M TuW T™h F 3a

1
o, e N EG T N ST -
8 -10-11 12 13-14:15
818 20029 22
23 24 25 26 27 28 29
- 31

su M Tu W Th F Sa

G - S s L R
24 25 26 27 28 289 30

(~14 months)

Su M Tu W Th F Sa

¥ 234
b T 8 8 101
14 15 16 17 18 19

20 290 22 23 24 25 76
97 98

2 shifts
O 1 shift

S M Ta-W Th: F Sa Su M Tu-W Th E Sa
1 2.3 & 585 5

314 5 0D ® @ 1
15190 4D 48) 9020 21 12 13 14 15 16 17 18«<—— 3 months
22 23 24 25 26 27 28 19 20 21 22 23 24 25  shutdown for

20 30 31 26 27 28 20 30 water upgrade

5, CELLS-ALBA Libera Works
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AL A

frl -Forarlosp

9th March — First beam into the SR

09h00 Beam spot at 1st screen on sector 2
completely defocused horizontally

All SR Quadrupoles with wrong polarity

Angel Olmos, CELLS-ALBA Libera Workshop 2011




v" Sectors 1&2

¥ Quadrant 1 On axis injection

v Quadrant 2

19h35: 1st turn!

5, CELLS-ALBA Libera Works
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13th March - 1 second stored beam

File Control Setup Measure Analyze Utilities Help

4.00 GSa/s 4.00 Mpts

)

EREEEE

—
<
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Z
=]
=]
o

v}
=0
=

2

(4]

Attribute Trends

Maximum

Vacuum

Average /M

A o AP &
& & & &
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13-14th March — First measurements

~SR-DCCT.

Lifetime

mmiA

¢ Energy
2.92 GeV '

200

N = O =

Orbit Response Matrix

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

(

N\ ‘ _ 10 (@ A\
Jinteger = (10, O)
\ ; j&\ jr(\z\k\ *&X P /x&% - |

X "?4/ \y i \/%/ﬁ \ S

0 50 100




Beam Current (ma&)

File Control Setup Measure

05—

Current Booster
| m.l.umwwmwwrm»Mt

16th March - Beam Accumulated

Analyze Utiliti Hel

8:49 AM

Accumulation

1.5 mA stored

Current SR

@

ALBA

Lib
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%

—— ’ =i e
The Accelerator,ivision celebidting this success
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CURRENT 29.954 mA

40.200 mA

49.575 mA

| CURRENT 70.534 mA

CURRENT 80.350 mA

ID FE BL

Gap (mm) Shi
100.299 mA "

SCW30

BEND Feoo [ visTRAL
) ozt [ et [ Neo

3 < Curr*LifeT
Life Time Oh 06m voor [ e [ <o

; MPW80 298.0 CLAESS
o [illing Mode 56 Avg. Pressure (mbar) 7.34e-09
_ e | 7-00 [ — -

Friday 01-Apr-2011 18:25:28 EU71 273.0 N

CURRENT

2l CURRENT

Orbit (RMS)
Orbit (Peak)
Emittance

Tune

SR commissioning. Max current 90.0 mA. April 1st, Evening




oo

The commissioning could

only be done with 3to 4

cavities, with a maximum
current of 200 mA

h'fe Bl CURRENT 160.158 mA

ID FE BL
Gap (mm) Shutter

SCW30 FEo4 |[EISRE M SPD
BEND FE0S [ISIBRRA MISTRAL

: 1vu21 [ Fei [EIEEE N
. . Curr*LifeT
Life Time Oh 09m tvuz1 [ Fe13 [ xALoc

. MPW80 [eIelelo)| FE22 CLAESS
Filling Mode Ava. P b 6.10e-09
m vg. Pressure (mbar) - U2 o) Feos CIRCE
Tuesday 07-Jun-2011 20:32:38 EU71 273.0 I BOREAS

CURRENT

H "
ors crs) ] I
orbit (ea) [T I
Emittance I:H:I

SR Commisioning. Max Current 100.0 mA 1st april 18:26




200

The day before last MAC (7th June)

150

100

beam current, mA

50

DCCT ——
Hor Size
Ver size

Xh=1.6| |

W-

Xh=0.6 Xh=0.6 Xh=1.1
Xv=3.9 Xv=4.4 Xv=4.4

0

)S, CELLS-ALBA
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3.) SR Commissioning

3b.) Measurements
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Fle Edit View Insert Tools Deskiop Window Help

NEES| A UDRL 208 a0

zontal

Vertical [meter/(dp/p)]

Dispersion Function: -o f AOTbit/ AT (o=0.00089, 1-499654000.000000 Hz, Af=2000 Hz)

Dispersion

I
200

I
250

o MJN

50 100 150
BPMy Posiion [meters]

I
200

I
250

Orbit Response Matrix

Response
Matrix

mm/A

250

Betafunctions

SR-Machinefunctions-June 2011

CM Number

‘ — Beta-hor.-LOCO — Beta-hor.-Model ‘

BPM Number 0

Beta functions

03-Jun-2011 08:13:33

|

alikl

1k

i

il

i

0 20 40 60

80

100

120 140
Length (m)

160

180

200 220 240 260 280
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Tunes during the commissioning

0.5 Horizontal
. 0.0001 5
Exchange of QHO1 o i tot5:4 H
and OV01 of sector 8 Lycllng S 1006 ]
045 - -
1607
%WEUB*
H
1e-09 5
1e-10 o
i . . Te11 4
Te-12 -
U‘ U‘W 0‘2 0‘3 U‘A 0‘5
Tune
h—f‘ g
0.25 —
J 1 ] = oty = >
s y > * e X
J \o/ * * - F )4
0.2 4 4 — — ==y
‘ Vertical
0014
P * ®
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01 14 L ed
E
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110
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SR DCCT

| =21 mA

< »
<« »
T T
o S S
) A o2 ) o
v N v
Time

il BOBergozDCCT

=05
S04
Q03
5
m02
01

BO-DCCT
0.8 o
0.7 F

Zo6 \/\/\ f’\
E N

o3

i N[

Booster DCCT

<> =055 MA
\/\ |

o
N >
o 5 & s

® &

A A
Q0 &

Injection efficiency ~ 95%

CELLS-ALBA

Libera Work



Pinhole camera

B S % 19357 v 29.64 Tx

40

30

20 1t

10—+

| P
0=

xxxxxxxx 3] YFrofile =
- XProfile 80 ~ YProfile

= XProfileFitted 1 = YProfileFitted

50 -
40 |
30 -
20 -1

10

Rol | Inpulimage |

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

LLS-ALBA

SetROl

R R R R E RN EEEETRRERR
0 20 40 60 B0 100 120 140
Bk

o(x) =72 um, o(y) =31 um
€(x) = 6.07 nmrad, €(y) = 0.03 nmrad
Coupling = 0.5%

Libera Wc




_';T_-_p_r.r: vt F, ::!I frt - :u"r!'[.r_'p

* Visible Radiation from a dipole is extracted using
a mirror

 Mirror position (in-vacuum) controlled with
thermocouples

Bunch length vs. RF voltage

70
65
60

55

== Fxperimental

S0 @ Calculated

45

40

Bunch length sigma (ps)

35
30

25
1050 1100 1150 1200 1250

Effective RF voltage (kV)

Done with only future 6 RF cav.
3 RF cav. 3600kV

Angel Olmos, CELLS-ALBA Libera Workshop 2011




Helpy

vere (171 T @Il

File Control Setup Measure Analyze Utilities Help

1

wore (|7~ @ @IFaleal ¢l =) [ESSE || S doll [ - |

Needs improvements ©

LBA




Closing Insertion.DeVie
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Three insertion devices have been closed:

» EUG2

» EU71

» MPW80
Without much influence in the machine:
MPW80 - BL22 Gap (mm) tunes RMS Orbit Distortion (um) | tunes change (10°-3)
OPEN 275 0.229, 0,375 0,0
1/2 CLOSED 50 11 , 57
CLOSED 12.7 0.229, 0.377 13, 9 0, 2
OPEN 275 0.229, 0.376 14 , 14 0,1
|EUT1 - BL29 | Gap (mm) | Phase {um} |  tunes || RMS Orbit {um) | tunes change (10"-3)
|OPEN | 273 | 0 | 0.229,0376 | 0.0 |
IHORIZONTAL (D) | 1585 | 0 | 0.230,0376 | 15, 14 | +1.,0
ICIRCULAR (pi2) | 155 | 21181 | 0228 0377 | 15, 14 | -1, +
IVERTICAL (pi) | 155 | 35640 | 0.228 0377 | 16,15 | 1, +
ICIRCULAR (-pi¥2) | 1858 |  -21181 | 0.228,0377 | 15, 15 | -1, +1
VERTICAL (-piy | 155 | -3560 | 0.228,0377 | 16,15 | 1, +
|OPEN | 273 | 0 | 0.229, 0376 | 15, 16 | 0,0

Dlmos, CELLS-ALBA Libera Workshop 2
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XBPM
hoton
lead wall Bremsstrahlung . ghutter
unjt unit pumping

unit unit \

moveable
mask unit

gap=15.5mm — phase=18.9mm

E
. £ 0
gap=15.5mm — phase=0 p neum a,th 5 ”
valve unit B, "
£ 0
trigger 10
99 ;. y -0 -Vertical s
unit : e i
polarization
N ame T Circalars
oriz. polarization

" “polarization *

Angel Olmos, CELLS-ALBA Libera Workshop 2011
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15t Photon Beam for Experiments

Photon beam image in FE09 (MISTRAL) Fluorescence Sc reen

S-EWE =~ BE ¥ £5-0-8-

‘ £ [ 1 £ g0 bd
. ‘ 100 s bl 9
& . i ‘ o o 400 - b H
‘ 50— L 1 Bl
i i P
200 - A
o od
T [ e P e T T ]  RRARNARASNRAZANRARAN RaR sunny naRs uRRAY]
) 200 400 600 800 ‘1000 1200 o 100 200 300 400 500 600 700 80O
X [pixsls] 1 V [pixels; ]
Gentroid W3 mm 0485 mm
= A0827 mm 4767 mm
FCaniered @ @
Fit Center: m

X Profile Y Profile

4 0zio
—_— | Fitsigma 2606988 mm 1378
=
| @ ‘ ‘ \\\\\\\\\\\\\ @ x
oo @ ROl

S-ALBA Libera
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3 Horizontal Vertical .

4 | | | | |
0 50 100 150 200 250
s(m)

Horizontal orbit < 3mm ‘ |

Vertical orbit <2 mm Good alignment |

Angel Olmos, CELLS-ALBA Libera Workshop 2011
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Horizontal

4 T
| o aix)
|t +  max(lx])

| |
| |
+ :Central :frequency :End BBA :
[ Change RF o i ! 1
frequency : :151 BBA : :Full BBA in Liberas
i | | I I 1
3 + | | | |
| | | |
| | | |
+ max. ' ' ' '
2.5 mm T i M : :ﬁllv BBA ]
o, F gl | | - survey
Lo T | |
E 2 ++4 + 4 | | | .
i RS e | | | |
+ gy | | |
* | | | |
w T | i | |
151 I _+ng I I -
b Pt " I
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o L | 4
ELin)| D O ‘kﬁl' [T (. |
1 | + Ty
oo ot W 0.4 mm
g 0 g | e ! !
re = %J?%EI Do e |
m Iy + 't ey
osp & @ - | o | "
Dmﬂ] = Slgma“‘ﬁ o '++Wmmmﬁwﬁ%ﬁ-w
@ o o
||:| |”'IIII|.|III|r '"._1“ i 1r]-i-'lll..l.“rl" o -|I| ||||I|“" il
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Olmos, CELLS-ALBA Libera Workshop 20



_';T_-_p_r.r: vt F, ::!I frt - :u"r!'[.r_'p

3.5 T
. | | | | o oly)
Vertical | | | | +  max(ly)
:Central:frequency :End BEA :
al I I | I |
| | | |
: :15t BBA : :Full BBA in Liberas
| | | |
26 | | | |
51 | | | | —
i | | | |
I I | I
I I | I
I |4 | I
2L I + + | 4 _
| | | |
| | | |
5 max. | | |
¥ | | ! |
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I I | I
| | |
| | |
| | |
| | |
i 4
|
|
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Raw orbit with correctors

0.15 I T T T T
Long straight sections
01- - — _ ]
0.08
= AP A ‘yl' \», Yl
-0.05 ’
011 — L -
0.7 ] | | ] ]
q ol 100 £al

s(m) 150 200

Horizontal rms error

32 um

Vertical rms error

29 um

Angel Olmos, CELLS-ALBA

Libera Workshop 2011



“"BPM stability -

-0.32—_ _‘80 : 22 mA
I Beam current - I
°*1 Vertical > - T
-0.35—_ _—40 30 um
y
A
55 um
Horizontal !
) 45 min X
g 8 & R &

LS-ALBA Libera
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Changing DSC / Switching

Horizontal

Gain
change

Vertical

Position [um]

Position [1m]

450

50 I | | I | | I
DSC1 DSC?2 DSCO-Sw on DSCO-Sw off DSC1
50 | | | | | | | |
0 50 100 150 200 250 300 350 400
Seconds
0
50 \ | | | \ | | \
0 50 100 150 200 250 300 350 400
Seconds

450

Imos, CELLS-ALBA Libera Workshop
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BPM stability

Changing DSC / Switching

Paosition [mm]

1.2

o
o

=4
o

o
S

o
o

(=]

-0.2
-0.4
-0.6

-0.8
0

Horizontal orbit change

—DSC1 - 18.0275mA
—DSC2 - 11.9247mA
——DSCO0-SWON - 11.68335mA
— DSCO0-SWOFF - 11.3689mA
—DSCH1 again - 11.1351mA

P\ :\ﬁ 1 IAI )
| . p L Veticalsd |
+ D3C1-18.0275mA + D3C1-18.0275mA
9r « DSCZ-11.9247mA I ar + DSCZ-11.9247mA
8 + DSCO-SwON - 11.6335mA 8 + DSCO-SwON - 11.6335mA
I + DSCO-SWOFF - 11.3689mA || I + DSCO-SWOFF - 11.3689mA ||
7t 1 7t -
— 6 . — B} * 1
| £ * = * +
20 ‘3" AL B 'E" 5L ,
0 . 0 .
04t 1 0 41 |
+* . * * : *
L
3r R * : i 3t : * * : : * i
2t * & -
+, +* + F
1“*‘?”:' **ﬁ» "h-% ** % 1** ﬁ
* ?w‘*t e * o 4
0 I 1 1 1

Olmos, CELLS-ALBA

Libera Workshop 20




0.02 +

-0.02

004

BPM Position (mm)

0.06 -

-0.08 -

0,10

IPME 7] %

: 350 3ap MPW

L 3PME 7] Y
- = BEM[10 1] X

I — BPM{01]Y

i — Zangle

— 300,000 — Xangle

— 250,000

— 200,000

— 150,000

ID Gap (mm)

— 100,000

—50,000

ID gap
e
Py
by N
|BPM1001y | s
< »

SOFB OFF < SOFB ON >
® s & &

& &

* Running inside Matlab Middle-Layer

» Tested for a few hours without problem
» Compensate the effect of the multipole wiggler
» 0.5Hz as fastest correction for the time being

S-ALBA

(problem reading/setting correctors)

Libera
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A

PANIE E Vet

MACHINE PROTECTIONS
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Fast MPS (us)

Front End EPS
Racks #25
[
HE‘I aaa .L: “iromed -]
HE' - -‘enlm S ibers il
HE‘IIII.%:, “iromed -]
Yacuum EPS 4‘ +
Interlock Board
Racks #18

Y

Slow MPS (ms)

Event Receiver

Tx RF Switch

RF EPS

Racks #16

)

RF Pin Switch

b f——

Fast Interlock
Module

+

Event Receiver

]

Event Generator

el

Racks #21

Rack #26
RKADIBOG

Fast MPS - Through timing event system

Slow MPS - Through EPS PLCs bus

FRONT END EPS

End switches

1% vacuum valve

Photon Shutter

2" vacuum valve

Protection Shutter

Fast vacuum valve
Water flow switches

All components before the photon shutter
Vacuum pressure

Vacuum gauges up to the fast valve

SR VACUUM EPS
Vacuum pressure
All vacuum gauges of the Storage Ring
Water flow switches
All absorbers (crotch and longitudinals)
Vacuum chamber temperature
All thermocouples

5, CELLS-ALBA Libera Works
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Input  @—> e RF input (499.654MHz)
«—— 50 Hz

\ 4 A 4 A 4

Fan Out Fan Out Fan Out ‘

® I ® ®
: \ynesta - z
estal estal estal
\ 4 N A\ 4 v

EVR EVR EVR EVR EVR EVR “EVR EVR “EVR

v

v
———— ¢ OULpUt Output Output Output

5, CELLS-ALBA Libera Works



s -
A DR ‘ﬂ'i. '*:?“'
‘ 9 N D
mestan RF input (499.654MHz)
eve @7 eve T ),
A

o 5 microseconds
Fan Conc Fan Out promised !!

. A 4 ! A 4

: \mestal ynesta
EVR EVR EVR EVR EVR EVR
—— e QOutput Input Output Input : ——— — _(.)utput Input  Output Input Output Input  Output Input
'llllgmm—_ o a
HEi!‘ﬁeg;m e @
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Event code
44

44

L)

50

5

52

53

48

54

a2

48

43

45

a2

41

Simple view | Systam

Even

BPMs Inte

BPMs Inte

BPMS Inte

RF Plant &

RF Plant 1

RF Plant 1

RF Plant 1

RF Plant

RF Plant 1

BPMs Inte

BPMs Inte

BPMs Inte

BPMs Inte

BPMs Inte

BPMs Inte

Example: Interlock while doing orbit bumps

Orbit Interlock sequence

Orhit out of
thresholds
on sector S13

Fast MPS detects an orbit interlock on sector S13

--> Interlock event goes up to the Timing Generator
--> RF plants are interlocked <5usec after interloc
--> Beam is killed by RF and 290us after that, the

thresholds and trigger their interlocks
Imos, CELLS-ALBA

4000 T T T I T T T 1
= /
£ 3000 V& R—
8
]
5 2000 esssen . B / .
5 Orhit change triggers other i
2 BPMs interlocks (290us) /
= 1000 oo 3
X8 : /
: it R W~ s S i B
0 1 1 i i ] i L= I i i I
$13 RF6B RF10A RF10B RF14A RFBA RF14B  SO1 $15 S12 s S10
Orbit Interlock sequence - Zoom
10 T I T T T
S PSSO SR S il
5
3 B : : S
3 RF plants local interlock due to FIM (4us)
Q —
E 4 s i ‘ 0l
a
g | < dusec
= o T I U g R A e AT il
./ =
0 i \ \ | \ | \ I \ | i
/ 513 RF6B RF10A  RF10B  RF14A RF6A RF14B S01 S15 S12 514 S

and from there down to RF plants
k detection on sector S13 BPMs
BPMs in other sectors detect the orbit out of

S10

Libera Workshop
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5.) Problems with Liberas
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MOVEMENT OF LIBERAS UP AND DOWN
- Initial installation of 120 Liberas on Storage Ring (one per BPM)
- 16 units moved to Booster for BO commissioning
- Same units later moved to Lab for testing purposes
- Swapping Liberas 3-4 on each Storage Ring sector (16 units)

MPS RELATED PROBLEMS
- Current dependence of position interlocking didn't work on day one
- AGC too slow for high injection rates

MISCELLANEOUS
- Lost of Triggers and Post-Mortem events
- High ADC counts without beam
- Temperature regulation loops




30. Begin: 2011-(?3-22 12:39:42.296, Elnd: 2011-03-22 14:00|:42.296
Interlock threshold 20mA

20
Els Beam killed
2 / 14mA

10+

10mA
o 5mA
\a 2.5mA
12(:)40:00 13:00:00 13:20:00 13:40:00 14:00:

- We detect the problem on 21 March

- Informed ITech support team same day
- Patch on ITech server the day after

- Problem solved in the afternoon

Thanks guys
for the effort

ELLS-ALBA

-

Beam being continuously killed even
for currents below preset threshold

Liberas were “ the guilty guys”

Information loaded

DCCT (mA)

30 Begin: 2011-03-22 19:39:42.296, End: 2011-03-22 22:00:42.296

25}

g
=

—
w

—
o
T

20:00 20:30 21:00 21:30

22:0

Libera Wor
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AGC algorithm too slow on 1.82

Information lpaded

i '

Begin: 2011-04-06 11:59:04.019, End: 2011-04-06 12:59:04.019

ADC interlock limit

AN

415

20mA

-
=1

Beam Current (mA)

1 OmA

.Lm;up 12.10.00

12:20:00

l?_'!{}j.ﬂﬂ_ 12:40.00 12:50:00

» Time

-10

Angel Olmos, CELLS-ALBA Libera Workshop 2011



MPS problems"f
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AGC algorithm too slow on 1.82

_ Begin: 2011-06-08 12:08:42,296, End: 2011-06-08 12:20:42.296

)S, CELLS-ALBA Libera Worksh

20000
<+— Beam killed
150}
{15000
= 100
=
1=
G
%]
~ 110000
§. 36|
o Some seconds to reach
correct gain setting
=50 Gain (dB)
12:10:00 LR 12:15:00 12:20:00
—s—sr/di/dcctfaveragecurrent /read (Y1)
sr04/di/bpm-03/gain/read (Y1)
sr04/di/ bpm-acg-03/adcchannelapeak /read (Y2)

ADC Counts




" MPS problems
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AGC algorithm too slow on 1.82

Aﬁ:er upgrade to 20 Begin: 2011-09-14 21:39:42.296, End: 2011-09-14 21:56:42.296 20000
zﬂ.-/ - |
10}
o -
g 10!
=20 . ] 1100005
g e AGC on 1.82 works in 12 sec. intervals g
tgi-m_- _ e AGC on 2.0 works in 1 sec. intervals
» That was the main point to upgrade to 2.0
=40t
15000
_'5[}.
-60 Gain (dB)
-70 : - - - - - - : - : 0
21:40:00 21:45:00 21:50:00 21:55:00

—=—sr/di/dcct/averagecurrent/read (Y1)
sr04/di/bpm-03/gain/read (Y1)
srid4/difbpm-acg-03/adcchannelapeak fread (Y2)

ELLS-ALBA Libera Wo



@
© 1091y 2
L = T
5 R | 09iys
Cooalds o e L o
Froaiss £ Fifalss 2
[ zoglas < FIalEs 2
Froait = [zoais <
[ B05i Faaiss Y
[ 7051 e
[ a0-51d Fanais
. Bos [ go5ie
— = [ P05l Fioar
c [ cogies FEas
[ LO5iH F s
S [ a0l e
[ jorid E oo
[ o0ia a0
p 0T [ o0ia
[ #0rpis E i
[Feoris Bt
— [ lobid E oo
o B [ lobid
I ao-€id Fansias
[ FU-Eld Cfosl
- Mgl [ POELE
- C IoEld e
] i S
L a0¢id ansis
[ giels a0
Crociy Cnet
(b} L oeld e
< B o B
+— Firid = mm‘ iz
N gl 3 il
CF0-LLg e
el o it
O Faoois = Eegold
] = C a0y o [ io0iy
) 2 S
— [ zo-ai8 ()] FX8E
h o ooy [ za0id
I Jor60d e WA
o) B B
C oo + o2
o o Fine P
|- clUt - $
= L e [@)) [ zo-60s
— L e c Bt
) F sreny i F2han
- C o0 +— I 70-805)
[ jo-eos &) e
(0] I~ 6705 - &0
> o L 20-/0d (D) Biign
I 90-70¢) F oo
> O a0 - I 90-70¢)
I ¥0-/0¢) — a0
I 202085 e
o Bl e [ zo-z05s
e - 20904 E a0
e o I 70-50¢] (@] e
t 2030 i
il u ke
c E = I3 o
" To-a0: (O] e (O
[ f050d S
[ 90-508 Bl e
= ! Fire —— < o X
I coGe] A Foa
> = Bk B
(7p] < > [ a0-p05s E 8000
- oo I -voss
S [ oo E#0as <
[ covod F I
[ Toros E 0
o Fooens v. C mm‘mmw B
[ 3005 2 =50
v— B 25 B e
I Zoreos e
[ lo€08 e
— Bngn e —
> I &0 20 oo
i F iR
[ Z0-208 RS
) an I coeod [ zoz0y
L oo C/aTo
I 0-{0% C 60108
I 50-{ot 208
I #0105 C 500
I co-fos E g
[ Io-los C g
I itrle Epae
()] L eol8 e
i - Epte
A_u L io-lg Ciols
F (17008 S
(V)] [ 01-7008 C gira0a
I 60-v008 - B I8RH
n U [ e0-r008 F ahrooe
[ Z0-v008 F o0e
-_— I a0-r008 Eahynoe
I Go-vo0g el
S [ 70-r008 F fiva0e
[ £0-¥008 Wias
()] I 2o-7008 E50ee
V [ l0-p008 F toos
[ ii-c00d - E0E
[ 01-£008 Eoishas
b I 60-c008 W
D ) I 80-€009 FahEde
[ Zo-€008 F eooe
S B [ Zo-€008
I Go008 el
[ #0-€009 F ibsoe
I co008 e
[ c0-€008 F 0508
(D) I To€008 - S0E0ee
I Li-¢ood Fieoon
. (&) [ 0i-zoog Eoigaoe
S Colenn [ 0i-zoog
[ g0-coog e
[ 20€008 EJ000e
306008 E a0 ehe
[ 50008 it
De Forens I 502008
[ cocoog e
) B [ cocoog
5 [ To-cocg “ ik
© B 3 [ To-cocg
: Fgl-{oo8 2 E 61838
i Colios i [ ol-loog
vk [ 80-Lood 2 681888
H gl H I 80-1008
(0] ; I §0-(008 & £ a0 1008
5 Cooioog « v At
.b £ F701008 & & [ERtiaee &
] Finioee £ [Crolo0g &
: [ co-ioo8 H [ Ei808
£ FTIeE g [Feo-iodg )
o H Clgiood o 4 = [ Ior1008 o
: 8 —E S
-] C £ F -
g | L awNn 5 LRI
h y T T T T m o T _ T T gt m
. T T
o & & & &8 o @ : 8 8 & 8 o
5 of o b & 5 £ g g )
o N~ © < < < o o o )
o Te) o O o
™ < < <




“Lost of Events

PiMNotificationCounter

31 | 1

al « Same happened with Post Mortem
events

» Both problems focalized on

27 crowded sectors in service area

28

26 -

25 -

24— | | hl

3| || l l l

0 20 40 60 a0

» Multicast events of Liberas collapsed sectors sub-ne t
* No SA events package has been used to avoid so many
multicast events

root@xcep :~#
root@xcep:~# test-event @
1 64 (TRIGGET), param
64 (TRIGGET), param
64 (TRIGGET), param
64 (TRIGGET), param
64 (TRIGGET), param
64 (TRIGGET), param
64 (TRIGGET), param
64 (TRIGGET), param
34 (TRIGGET), param
(TRIGGET), param

X

e e e e e
| R I R E I N R
L ]

root@xcep:~# ]

), param

wy wowown

param

I I = I

, param

jroot@xcep:~# I

&l bpmsri201 (root

), param =



File  Unit Mode Synchronize Help

=20

<t SRO3DIBPM-05

state @ @ HwTemp [NNEE

Fan.l “

| ADC | DD XZvalt ‘ DD QSum | PM XZVolt ‘ PM QSum | SAXZVolt | SAQSum ‘ FAXZVolt | FAQSum | Gain Scheme ‘ Log ‘

Fan2 [A230 SCPLL Locked [NRaISEl MCPLL Locked [INNHIE Post Moterm Motiied .

BEAM ON

— ADCA - Acquisition——m8 —————
8000 | ~pOCE |SHTEEs e
‘ ~socc | 7]
1 —ADCD | Loops 7
6,000 — | 2
Triggers 85703
Ch.Apeak 7562
Ch. B peak 7307
Ch. C peak 7205
Ch, D peak 7246
Single m
[
| Stop
-8.000
T : I T T T z T I T T 7 T ; T T T T 7 1
[ 0 200 400 600 800 1000 1200
- Enviranmental Parameter:
Xoftset [016512 | wx [12.384184 | sw \'iﬁmiv} Clk source ’EXTTNAL-\ Sw delay ﬁ} Ik mode |Eﬁ Gain Lim \307 | s I
Zoftset [0.0333 | Kz [13.272809 |pse  [oFF || comptune [DOUBLI[~] ofwne o | xlw [20 | ziow  [20 | o ]
Qofiset [0.0 ] % AGC [“7 PM offset \07| Trig. delay \07‘ Khigh (30 | znigh  [20 e
WAFlen. [ |MAFdelay| | oOverflim[30000 | overfDur [5 ] [ sertime |

Libera Worksh



P High ADC countsaw:0."

ree et v Caplfed -5 :u"r!'[.r_'p

File Unit Mode Synchronize Help

UFalEE MC PLL Locked (TR Post Moterm Noied @

- | *  SROIDIBPM-05 state @ @ HwTemp PN ran1 [EEEE Fan2 |G scPLL Locked [

‘ ADC | DD XZvalt | DD QSum | PM XZValt ‘ PM QSum i SAXZValt ‘ SAQSUm | FAXZVolt | FAQSum i Gain Scheme | Log |

500 T T T T T ADCA ~Acquisition———————
—ADCB | Samples 1024
i —ADCC \7”_\
i —ADCD | Loops 1
400 [ 0]
b [ Triggers 83038
1 Ch. Apeak 395
: Ch. B peak 119
300 - 300 | Ch. C peak 448
b Ch.D peak 87
1 Single OJ
| [ s
200 _ | I | I I I \T\
: Lk i n
AR s AL el e
\
-200 T T 7 T T T T ; 7 T 7 T T T T T ; T 7 T 7 1
[ 0 200 400 500 800 1.000 1.200
—Environmental Parameter:
}Xcﬁset [016612 | kx [12.304184 | sw |[DIRECT [+ Clksource ] Sw.delay [0 | kmode [OFF o | oot |
‘ 2 offset [-0.0393 | k2 [13.272809 | psc  [oFF || comp tune [DOUBLI] -] oftune [0 | xiow [30 | Wh at ab 0 ut DSC |
Qoffset [0.0 | ® AGE [-220 | PM offset ;u | Trig. delay |0 \ Xhigh 3.0
WAF len. | | MAF delay | | overtiim [3 Iearning th reShOIdl) 56t Time !
H

Liber:




475

47

455

46

455

45

445

44

HWTemperature

_J 4500

4550
4500

4450

4400

Ai:l

4350

43500

4250

4200
0

| |

ﬂ

ALBA Liberas
normal operation

Temp from 44° to 48°

RPM from 4.200 to 4.600

Fanl Speed

100 150

y 3

BPM #

A

S-ALBA Libera




Inside rack

On buttons ginside tunn|’

14 tautrend. py

]

5.400rpm

5.200 —

Rl

Some Liberas do weird control

Increase rpm | i
why?

— 48

T

4.200rpm

] L / 4.250rpm

~
No change for 2 days

44

T T
& &
I o o
— =
< >

s, CELLS-ALBA Libera Works
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6.) FOFB system status
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Distributed architecture using various racks:
» Network: Build optical network

» Diagnostics: Liberas

» Controls: Computation units / Interface with
power converters

516 s01
Correctors Correctors
Rack Rack

Controls Rack

HH

Centrols Rack

'

Diagnostic Diagnostic
Rack Rack
.
« Correctors: Power converters 1T 1171
NT Rack NT Rack
CGorrectors r—b Diagnostic Y ry . Diagnostic Correctars
515 Rack Controls Rack Rack g NT Rack L A H ; NT Rack Rack B -'Canlmls Rack Rack S02
Vo i /
N I H ;A
N A Pl ;o
LR [ s S
v N [ [ Sy
N 7 4 ] Lo
N LI i ;S
N Ay H $ |
§14 | Cefectrs Cortroks Rack S g NT Rack F Y 1l H i { NT Rack % Pl Controls Rack Sl | s03
~ L (] [ A r - ¢
. . [ I R
5% 3R R
S * A P S -
NN E b i < Rt
Sa N (] [ L .
s g L
N : S
H .
Correctors %  Diagnostic T S P (¥} ¢ Diagnostic Correctors .
513 Rack (:onlro\sRsu:kL_> Rack E NT Rack t -------------- A J ) 4 - FRack Controls Rack Rack S04
----------- S09 optical fibers  [4
nterconnection -
panel
- . W, T T,
Correctors [ Diagnostic [  __  (&=°7 .- r - M e 1: D i [e] t
312 s Controls Rack ‘é’m( g NT Rack t _________ ‘_:».w, R R L w NT Rack iegnostio ::Icmmsﬂadc oreclors oo
. T > —>
o 1. Y AL
[ R T
o , i) t] \ AR
= [ S T Y NN
K i Y SN
P i '~
- ; \ ) N -
511 ng:gm Controls Rack D'agggf“ g NI Reck F‘ '." s ! : v Y “| N Rack E n'“é;'é‘:"“ I:::‘cmma Rack c";:s:‘” 506
- h
i 14 :
J : R \
J ; ' \
- i i \
¥ i .
/ N
Correctors = Siagnostic A e ot p Diagnostic Correctors
810 pli Conirols Rack e g NT Rack | ¥ vt NT Rack e Contrals Reck o S07
NT Rack NT Rack
Diagnostic Diagnostic
Rack Rack
: ‘i
v
‘ Controls Rack Contrals Rack |
Correctors Corractors
Rack Rack

)S, CELLS-ALBA
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CORRECTORS RACK #4

Correciors
PC

Correctors
PC

Cormactons
PC

Corraclons
PC

ONE SECTOR DEVICES AND CONNECTIONS

CONTROLS RACK #26

DIAGNOSTICS RACK #16

CPU
Carrier
PMC-SFP

1 1P modutes

NETWORK RACK #33

To/From
interconnection panel
@ sector S09

AMP Netconnect
MPO

TolFrom

interconnection panel

@ sector S09

e } 2x Gptical Fibers

ST FO-01
f——f
—Dp

2x Optical Fibers
p—t FO-12
f—p

d——p  2xOptlcal Fibers FO-13

——ip  Optical Fibers FO-T
Copper SFP link
Ribbon cable

Olmos, CELLS-ALBA Libera Workshop 20



CORRECTION CALCULATION

- Even though we have 104 (120) BPMs and their corres  ponding Liberas, only position

data from 88 BPMs will be used for orbit correction - Why?

20 T T T T T T 20 T T —= BPMs T
—= BPM A —a
18| ‘\ A 1 e Corr;cro;s A ( . o '|5-LF Correctors IZ|Z|_
TR / ] _ P R
I I h
| |
0 |||, _I!_ ) !l_l; I--- Lll'
0 05 i _ _
20 :
X
15F I":" ||
E 10f %
A L
5_ -
LI 019 §99
GG ORI b o ) . T,
2 10 20 20 a0 & P 0 02 04 06 08 1 12 14 16 18 2
5 [m] _uy

- Representation of B functions vs. phase advance shows that some BPMs giv

same information (same info = no info)

"" “Possible fights between BPMs / Correctors”, Beam dy

namics people

)S, CELLS-ALBA
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FOFB system sta
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BPMs DATA TRANSFER

- Distribution of data using Diamond Communication Controller

- ESRF lend us one of their sniffers Virtex-l1l FPGA boards for testing purposes

1- Modify sniffer code for latency meas. on ALBA design
2- 10sec of FA data using Device Server not yet done

Curtiss Wright

B 3 8
| In1
) In2
RF Input signal In3  FOFB2 P FOFE1  FOFEZ
439.65MHz o\ In4
P -0 | g il Libera1z
b, — Liberali
Switch
ML
Pulse FOFBZ  FOFB1 [ FOFBZ
Generator FOFET

- FOFB3
Liberal4
Liberals
In1 Outt
SniflerBoard _|_:I_. 1

S-ALBA Libere
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BPMs DATA TRANSFER

- Market survey to analyze FPGA vendors and models

- Decision to buy Virtex-5 Alpha Data ADM-XRC-5T1

- Prototype unit + carrier on stock (Curtiss Wright 20 weeks delivery)
- 16 units: 8-10 weeks delivery (Curtiss Wright 20 weeks)

- Price for 16 boards + carriers 33% cheaper

- Wrong delivered carrier
- 2 months delay for optical SFP transceivers

s, CELLS-ALBA Libera Works



_';T_-_p_r.r: vt F, ::!I frt - :u"r!'[.r_'p

ngel Olmos, CELLS-ALBA Libera Workshop 2011



_':T_y.ra: St e f.zkllfrf -T:u'r[[.f_]'

EO e TS

ngel Olmos, CELLS-ALBA Libera Workshop 2011




Next steps

» Keep on with SR & Beamlines commissioning
» Slow orbit feedback

» Vacuum cleaning

» Better control of filling pattern

» Fast orbit feedback
» Multibunch feedback
» Topping up

»>

Angel Olmos, CELLS-ALBA Libera Workshop 2011
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Beamtime Calender, March 2011-December 2011 (final)

SR commissioning SR commissioning

BL commissioning BL | BL commissioning

Users operation W[l User Operation

Shut down INO | No accelerator operation

Holiday

HafWafeteSt (TWITYR NP larat i, ki IR [netallati OQr tarte

March  April  May June July Aug. Set. Oct. Nov. Dec.

Vi eekday Uay WWeek (13 1522 |Day Waek (15 1522 |Uay Wesk Day Week 520 |Uay \eek (-1 1522 |Uay Waek /-15 1522 [ay  Wesk [-15 1527 |Day Week (-15 522 |Uay \Veek (13 1522 |Day Waek i-15 152
Mo 9 1M HW RW
Tu 1 80 2 HW HW LI 1
We 2 BO 3 HW HW 2

; : 0 06 5o . BL L US
Fr 4 5 HW HW| 2 4 2
Sa 5 5 3 1 5 3
Su 6 7 4 2 6 4
Mo I L) HWHW] 5 3 HW HW 3 7 5
Tu § 9 HW HW| 5 HW HW | 4 8 3
We g SR 10 - HW HW 7- HW HW 5 ¢ 7
Th 1 i HW HW| s HW HW| 6

Fr i 12 HW HW) ¢ HW HW) 7

Sa 12 13 10 8

Su 13 14 11 9

Mo oo 55 3 oW 10

Tu 15 13 HW HW | 13 il

We 18 17 HW HW | 14 12

Th 17 SR 1 - HW HW| 15 SR 13

Fr 13 19 HW HW | 18 14

Sa 19 20 17 15

Su 20 ” 8 16

o A 12 n B 17

Ty 2 2 LI 2 18

We % SR 2% " RFE 19

Th 24 b BO pil 20

Fr 2% % 3 21

Sa 2% a 2% 2

Su 27 28 % 2

o % 3 17 » o B 3 %

Tu 2 5 30 7 %

We K| SR - 31 BLCI) s RF %

Th kil % 7

Fr 2 30 23

Sa 30 2

Su 30

Mo o KT

Tu 3

Status 24.02.2011

SR | 13 weeks BL 7weeks  [JBill 19 weeks

Week 16 Easter

Week 20 Tunnel closad, all services avai able, Power Supplies Test

Weeks 2333 Installation of in-vacuum and SCVV LI 3 Wee kS US 3 Weeks

Week 36 Tunnel closad, all services available, Power Supolies Test BO

Dlmos, CELLS-ALBA Libera Workshop 2
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