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AL

ALBA Outline

« Operation

e 2013

e 2014 (so far)
* Top Up

» Accelerator Developments

* Injection bump closure

- FOFB

 Beam lifetime

 Energy measurement

* Interferometry beam size
o “67 MeV” injector
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AL BA

Operation

e ALBA Accelerators
e QOperation 2013
e QOperation 2014 (so far)
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AL)?A ALBA Accelerators

LINAC
100 MeV

BOOSTER
100 MeV - 3 GeV

STORAGE RING
3 GeV
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A._/?A ALBA Accelerators

Bending RF cavities In vacuum undulator
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AL

ALB A ALBA Storage Ring

Electron beam energy
Storage Ring Circumference
Number of cells

Symmetry

3.0 GeV
268.8 m
16

Straight sections: 4 Long
12 Medium
8 Short

8.0m
4.4 m
2.6m

for 31D & Injection
for 121D
for 21D & RF & Diagnostics

Beam current
Emittance
Lifetime

250 mA
4.3 nm.rad
>10h
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Afs‘A ALBA Storage Ring
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3 /U U m ] a | ap 8.4x10*
5r J U U 0_05-0 a, 2.5x103
OE/E 1.05x10-3
0 ° NWANAR 1.3/1/1.7
0 10 20 30 40
position, s (m) t/t,/tg [ms] 4.0/5.3/3.1
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AL a Operation 2013

The cooling incident force a major modification of
the operations calendar in July 2013

Total hours lost (runs 03 to 05): 1416 h
Total hours added (runs 06 to 09): 824 h
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A._)?A Operation 2013

The cooling incident force a major modification of
the operations calendar in July 2013

Initial Revised Delivered
schedule schedule

BL(2012) 2387.3
BL(2013) 3539.5 3069.0 2971.5
Injections 252.5 219.0
M+csn 1488.0 1368.0
W 2432.0 3240.0
Off 1048.0 864.0

Total hours lost (runs 03 to 05): 1416 h
Total hours added (runs 06 to 09): 824 h
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hours [h]

@intial
schedule

Wrevised
schedule

Qdelvered

18t SAC

83.8 % average over initial schedule
96.8 % average over revised schedule
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A._/?A Operation 2013

Analysis of failures per sub-system
Total of 1109.5 h of beam downtime

Beam for BLs: Hours of downtime per sub-system (%)
wi EPS
RF 1..5"1 _0.3%
" N |~ i Beamlines PSS
i »Ci Controls

= DI Diagnostics
mEPS EPS interlock
=10 Insertion Devices
® INF Infrastructure
= Linac
" MML High Level Software (MML)
W HE Human error
uol Orbit Interlock
moT Others
= PM Pulsed magnets
= PS Power Supplies
" PSS PSS (except BLs)
® RF Radio Frequency
" VC Vacuum
Wi Water interlocks
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AL a Operation 2013

Analysis of failures per sub-system w/o cooling & MPW chamber replacement
Total of 97 h of beam downtime = 0.7 h/BL day

Beam for BLs: Hours of downtime per sub-system (%)
INF wBL Beamlines PSS

£PS uCT Controls
=Dl Diagnostics
mEPS EPS interlock
miD Insertion Devices
m INF Infrastructure
ml Linac
mMML High Level Software (MML)
u HE Human error
=0l Orbit Interlock
mOT Others
" PM Pulsed magnets
"PS Power Supplies
" PSS PSS (except BLs)
u RF Radio Frequency
" VC Vacuum
- Wi Water interlocks
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Aé‘A Operation 2013

Analysis of failures per sub-system w/o cooling & MPW chamber replacement
Total of 123 failures causing a beam dump = 0.9 failure/BL day = 25 h MTBF

Beam for BLs: Number of failures per sub-system causing a beam loss

mBL
mCT
mDI
mEPS
miD
m INF
mL
uMML
m HE
mOl
moT
uPM
mPS
m PSS
mRF
mvc
nwi

18" SAC Machine Status and Top Up Operation

Beamlines PSS
Controls
Diagnostics

EPS interlock
Insertion Devices
Infrastructure
Linac

High Level Software (MML)
Human error
Orbit Interlock
Others

Pulsed magnets
Power Supplies
PSS (except BLs)
Radio Frequency
Vacuum

Water interlocks
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A._/?A Operation 2013

Summary
2012 2013
Beam for BLs 2387.3 2971.5
Availability 85 % 96 % *
MTBF 21.0 25.0 *
MTTB(back) 1.0 0.8 *

* Excluding water
cooling problem
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ALsa Operation 2014 (so far)

Beam availability:
— RUN 01 96.7%
» RUN 02 97.1%
60 ml RUN 03 97.6 %
" 1 41,2h — RUN_04 97,7 %

10 {—

2012 2013  RUN_O1 RUN_02 RUN 03 RUN 04 RUN_ 05 RUN_06 RUN 07 RUN 08 RUN_09

MTTR

2.50

1.50

1,1h 11.0 h Water leak at FE34

1-00-] I I I I I 2.3 h PSS intlk at BLO9

2012 2013  RUN_O1 RUN_02 RUN_03 RUN_04 RUN_05 RUN_06 RUN_07 RUN_08 RUN_09
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ALsa Operation 2014 (so far)

BEAM FOR BEAMLINES:
NUMBER OF FAILURES w BEAM LOSS
HBL
EBCT
EDI
W EPS
mID
mBL
W INF
mLl ECT
= MML mDl
B HE mEPS
mol
=D
mOoT
wPM INF
EPS mLl
W PSS = MML
= RF
mHE
mvc
oWI mOl
=0T
= PM
EPS
= PSS
mRF
mvC
LWl
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A s o Pinhole aluminium  window water leak

Damaged
Kicker
Electronics

e | el | e P B

. FE absorber temperature — ok

NG P P R RS -

% w..x“‘m‘“‘.-*-».héa..tl,ﬁ":

i T, S RS an Bupte, Wl ]l,_
¥

18th SAC Machine Status and Top Up Operation July 1st, 2014



AL

A s o Pinhole aluminium  window water leak

Small (350um) hole in the Cu cooling pipe

o Cavitation / corrosion P

Covitation cam ocow i svsiems when the fow
wilocity s high sed sither the drection of flow is. shagly
changed or i obstructed The pressure = the low-presmme

mren ot the mside of a bend can drop below that of smsosphenic - which
permty bubbles o form

The bobbles n tam collapse’ when thoy flow info o pommal
piessare area They collapse with encugh Force 1o erede
emcroscopie pleces of copper i they are chose fo the wenll

Prncipal evosion parameters;

W IESSE
sater spead £ —— Y}
ewnter PH : *

scdilyeid-iygea ==

Repaired the following day
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S LINAC Gun High Voltage PS

AL BA

[I—

Before starting run #3, during the subsystem tests,
the LINAC Gun High Voltage PS (-90 kV) did broke.

We did not have available spare:

Exchanged by -50 kV PS (from RF group) and commissioned the Linac
with reduced e-gun beam energy.

BESSY lend us a -90 kV as back-up
(many thanks to Andreas that pick up the phone on May 1stand SOLEIL that

offered also their spare)

Reparation already done and new spare purchased

Back to normal along this week
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Afs‘A |IOTs — RF transmitter upgrade

|OTs Upgrade: 1 prototype end of 2014
4 series units summer 2015
4 BTESA

In addition, more Thales I0Ts spares purchased.
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18t SAC

Current 120.121 mA

Life Time

Pressure

Current
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Top-up operation test with users:  [ast week
June 25th —28th 2014

MSPD FEO4 SCW30
Current 120.121 mA [ open JB=21017:
FEO9 EEND

MISTRAL
, , |__open |
WICHNglCE 18h 16m ——— e i
NCD ;

|_open || s.80mm

PFESSLI re 4.65&"13 I"'I"lb’al' "-" FE13 (W1 }'_.rl -
el E XALOC . "

2 MPWE80
CLAESS
_ll:ﬂllll!!]ﬂﬂm

Current

}Hi}_

- FEZ24
CIREE -:':'.:-

Wednesday 25-Jun-2014 17:30:22 Beam for BLs. Top-up mode tests,

18 SAC



Top-up operation test with users:  last week

June 25th —28th 2014

SR-DCCTFAST QAQ I

100

. ]

Beam Cument [mA)
3
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Top-up operation test with users:  last week
June 25t — 28t 2014

XALOC: XBPM

-0.51 T T

-0.53
-0.55 -

-057¢

FE13 - xBPMy [mm)

| N

-0.59 ;
21-Jun-2014  22-Jun-2014  23-Jun-2014  24-Jun-2014  25-Jun-2014  26-Jun-2014  27-Jun-2014  28-Jun-2014
N o —_—
TS 7

: Decay mode Top-up

(jumps are due to changes in the ID gap)

July 1st, 2014
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Influence of injection on BLs,
after several test together with the BL scientists.

25/03/2014

100 mA, re-injectionsof = 1 mA every 10 min

sensitive to BO sensitive to Kl
BLO4
BLO9
BL11
BL13 Soft
BL22 4
—— ; gating
Slight increase of noise, .
BL24 | butthe effect is marginal prOVIdEd
Slight increase of noise but the effect to BLS
BL29 is marginal. No gating is needed

18t SAC Machine Status and Top Up Operation July 1st, 2014



© Safet
A._/?A Top Up y

Acoustic noise -due to the Booster PS ramping at 3 Hz- at
Experimental Hall

Comparacio d'espectres a P33

90.0 (close to CIRCE]

80,0

o0 —— Dipols
_. 60,0 125 kl 7 Booster
% 50,0 L] /A\ ON
5 400 - ol T J \

\
00 2 —— Dipols
20,0 /d/ \ Booster
-+ OFF
10,0

A A Qe Qe v 4 4% J Qe QL L 4’ v 7 W %
F I FFF S S

Freqliéncia

Figura 3.3: Comparacié entre els tergos d’'octava a P33.

Technical solutions to damp the
noise are under investigation
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‘ © Safety
‘

ALB.a Radiation measured during Top-Up

Shiftdose-4h during Top-up mode

Alarm H: PSS removes ALL permits

.. June 25th
1.6 .
Alarm L: PSS removes TOP-UP permits
1.4
T 12
=
£ = P F
= 1 injection zone
2
2 — Device: EH33gn
£ 0.8
& : —— Device: TRO1gn
06 —— Device: EH29g
/ / / / d oL
0.4 // / V4 //// /// // ///
0.2
0 T T T T
N A B A B & & & & & )
AN Af Af Af A A N . N o
o© o o W& W W 3ot ot Aot o o~
Nz N4 % 4 ¥ o N i N N
'{15'0 xb«"-l’ ) k '@.} q}!'b Q- ’L'fl' B A ‘53 \,'L"Q
Time (h)

Well below Public Zone & Similar to decay mode
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A © Safety
ALB.a Radiation measured during Top-Up

25

h | EH29: 948.23 usvin |
June 29t 00 Beam Loss: 120 mA
Top Up — FE open
2 o e e e T 7
600 —— Device: TRO8n
—— Device: EH29
—— Device: TRO1gn
w | s | TRo8: 457.16 usv/h | S
/ g Beam Killed: 50 mA iy
T V kE;EHl
3

day — FE closed

—1
4
05 /
<

e

- 5 | - = T T T T
0:00 29-Jun-14  2:24 29-Jun-14  4:48 29-Jun-14 7:12 29-Jun-14  9:36 29-Jun-14 12:00 29-Jun-14 14:24 29-Jun-14 16:48 29-1u f ,’é f f

Tume

These are beam loses, not Top Up related radiation, but

triggered the Top Up PSS logic to act in order to maintain
the dose below 2 uSv / 4h — Public Zone.
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‘ © Safety
4\

ALB.a Radiation measured during Top-Up

Specific measurements at BOREAS Optical Hutch, only BL
where higher doses were detected \

Max. shiftdose BL outside \

as 4.27 uySv

40

s

Data taken for the
worst (not allowed) conditions

Dose (uSv)
&

. --I---
BLO4 BLO9 BL11 BL13 BL22

BL24 BL29

From last SAC
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/ © Safety
4‘

ALB.a Radiation measured during Top-Up

Gamma dose rate outside BL29 during Top-up mode

Only gammas detected

e Tl at BOREAS
i 1 4 H Outside BL29
| e~

Neutron dose rate during Top-up mode

& ) » Ay b &+ > ' a b
¥ W t d O o »t O ! 2 N4
A

Time (h)

Under investigation ; 2 —
. : - ; 2
- i
e LS Outside BL29
-| - :?’ K o > ,\"‘ ,u'f' K o
- A R A
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o _ _ © Safety
Additional Shielding
BOREAS - BL29

* Type: Lead screen e
* Dimensions: 120 cm x 5cm x 80 cm

* Vertical position: centered at 140 cm from ground level

18" SAC Machine Status and Top Up Operation
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A

ALBA

Accelerator
Developments

 Injection bump closure

* FOFB

e Beam lifetime

* Energy measurement

e Interferometry beam size
e “67 MeV” injector

18" SAC



AL

~Ausa Injection Bump Closure

The BPM turn by turn data response matrix to the kicker
voltage is measured at turn #9 (end of kicker pulse)

002~

0.01 -+ [ —

mmd

001

sz

003
100

dX [mm] / Kicker dV [V]

[N
BPM number kicker number

TbT orbit oscillations are corrected applying an SVD

Nowadays, manual readjustment are done
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AL

~Ausa Injection Bump Closure

Best achieved

Injection bump closure 2014-06-10_14-51-34
0.1 T

Bpm X rms [mm)
o
o
a

Distortion 0 ' ' - :
0 20 40 60 80 100 120
at bpm #
Medium _ -
Straigth g 0%
Section 2 . 4
> 0.02 .
g
- D 1 1 1
0 20 40 60 g0 100 120
hpm #
18t SAC
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AL a Fast Orbit FeedBack (\Vertical)

FOFB OFF/ON - Kickers OFF/ON

TTT] T T T T rrirg T T TTTTT T T T T TTTIT] T T T T TrTTrrg

VERTICAL

===FOFB OFF - Kickers OFF

~—FOFB ON - Kickers OFF
FOFB ON - Kickers ON

===FOFB OFF - Kickers ON

pa sl 1 s 1 1 aaaal i i s a sl Ao 2 a2l i L Ll
1Hz Frequency 100Hz 1kHz
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A~

AL a Fast Orbit FeedBack (Horizontal)

FOFB OFF/ON - Kickers OFF/ON

10% H-Beamsize
| HORIZONTAL
3 Hz i
il
= “ | FOFB ON - Kickers ON

I FOFB OFF  -eere—=. e
1z
b

FOFB ON

sl i 1 " A4 2 al 1l

1Hz Frequency 100Hz J g : ' ' Y T T T =
3 Hz horizontal Jj F—— et
kicker induced noise .

is amplified by FOFB
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A._/?A Fast Orbit FeedBack

FOFB is working but still:

 Fine tune required

e Robustness (long runs) to be tested
e Error handing

 Friendly user interface
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AL

ALBA Lifetime

Theoretical Lifetime Calculation Lifetime calculator
- Measured data
1 1 1 or
=~ + - User defined values

Ttotal Tgas Ttouschek

EnabésliserDefCursant .

userDercarrnnt  |[TEEHH oo
. cuneet R s
Project under development, - @ -

but we already take into account:

UserDetvonage ([N ]
vaage [ v
- Current - RF Voltage A
userDetscRY . [ (1
- Pressure - Energy Loss per Turn scrvme [
Ersabilal b iUintal w
- SCRV Lpsea e Uikl - Yy

Next step: Masstdeave - [ !
Improve Touschek Lifetime Calculation using e
Piwinski Model (Coupling, RF Voltage) Fese | 2w |
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AL

ALBA Lifetime

Good agreement with the measured Lifetime

— Current

— MeasLifelime

FRLS CalcTotalLifetime.

It is still a work in progress, some constants are manually adjusted
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AL

ALsa Energy Measurement

1050 T T T T — T T T T
Vpp=2.32 MY, V/,¢=050V, So-[7.00 3.00] fy=138.08nté

\f’HF=2.DZ M:\‘", VAGF=D;'SDV' SC=[§?.DD 3.00) Fﬂ=115.25m:.ﬁ. : : ;
1000F - Do ............ R ............ L R (4 ik SRLEL IRSELEE L -

Lifetime Product [mah]

Spin depolarization

200 i i i L i i i i L |
29775 2.978 29785 2.979 2.9795 2.98 2.9805 2.981 29815 2982 29825
E [GeV ]

297825

2782 2.97813 +0.00002 GeV ;

297815 | \{

energy, GeV

29781
2.97805
2978 - i 3 different days
297795 | 3 different RF frequencies
Ky <. 3 Ky Ky 3 Ky S Ky
R TS R YR TS T TS 3 different energies: +0.0001 GeV
B, o, Yy R R Y %
v v v v v v v v v
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AL a Interferometry beam size

In-air
mirrors

Streak
Camera

In-vacuum mirror
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A

~ALsa Interferometry beam size

But...

300

Intensity (a.u)

%

Interferogram fit, 8 mm slits

250

200 -

150 F

100}

50

e Data
Fit

0, =3123 um|

r
3 r
v 1

o
! :
[ ]
b |
1 A,
A ‘ A
1 2 3 4
(

X (mm)

Vibration of the mirrors? Air turbulence?

18" SAC




AL

ALBA "6/ MeV” injeCtOr

Objective:
Operate the LINAC with only one Klystron:

e Either KA1 or KA2, for redundancy

e Compatible with installation and test of the second one

To PE2+BLHAS]

¥~ Switch

-

iKhystron 1

Switches KAl feeds kA2 feeds J
Configuration _Jj
Mode | PBZ+BLU+ASI AS2 Klystron 2
Mode 2 Drusmnimy load PR2+BLI+AS]

Muode 3 PRI+BLHAS] Dy load
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A

ALBA o/ MeV"” injeCtOr

. Linac
Parameter Both One klystron
klystrons

Energy 110 MeV 67 MeV

Energy spread 0.30% 0.80%
Norm. Emittance y 8 mm.mrad 16 mm.mrad
Norm. Emittance x 8 mm.mrad 14 mm.mrad

A

0 T T AN R e e o [T . S
| File Control  Sebup  Mesare  Analyoo  Ulliles  Haip 17 B 2014 20048

0 [N o DI 0 NN 0 .

1 AEEEEEER
Ho |

£
3

200
100
0 Al
T 0z PR TR R TR 5 2 P
Average Analysis (spread & jiiter) Average Analysis Gpread & jinen
EO[MeV]=  109.240 ED[MeV] - 67500
Deita / EO [ - StDV] = aisis DettzE [ B % - SOV] = 0.1626
Dslaf [ EODE - fwhm] = 01375 DelaE [EO (6 - fwhm] = 0.3238
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AL

ALBA Summary

Q Accelerators operate reliable for users

96% 2013 (excluding cooling problem)
97% 2014 (so far)

Q Top Up operational, but
0 Acoustic shielding of Booster PS
0 Radiation local shielding at BL29

Q Objectives until end of 2014

0 FOFB operational
O Injector “67 MeV”
O Increase operation current
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A L

N

Division Head
F. PEREZ

_(

A
—~~

~~

Operations . IDs Beam Physics
M. PONT RF & Linac J. CAMPMANY U. IRISO
I /I\ I /I\ /I\ :
Operators RF Linac Magn Lab Beam Dynamics Diagnostics
F.FERNANDEZ A. SALOM R. MUNOZ J. MARCOS G. BENEDETTI &
N N N7
7 N\ 7 N\ I N e 7 N\
M. ALVAREZ B. BRAVO D. LANAIA V. MASSANA T. GUNZEL A. OLMOS
) g ) g ) g ) g ) g ) g
J.C GIRALDO
NS 7 N\ e N e 7 N\ |/~
_ R. NUNEZ J. OCAMPO Z. MART( A. NOSYCH
M. SOS ) g ) g ) _/
) 7 N\
D. YEPEZ
Yy S ~
N. AYALA \
<« A\ M. CARLA L. TORINO
b SOLANS oPAC oPAC
: N ) g
) g
Thanks to you,
to the accelerators team
and many others
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