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. OVERVIEW

Test and Optimisation
NN | Y NN NNV

10} Run test overnight,
Top up every 30 mins
Vert. emittance 60pm
Gaps open

FOFB off

Inj Pert Damping OFF
Septum Damping ON

16:00 19:00 22:00 01:00 04:00 07:00
srdiag/beam-current/total/current (Y1)
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. INJECTION EFFICIENCY MEASUREMENT

LITE Transfer Efficiency 2.2
Flle View Expert

e We spent a few hours thinking - TucRebozan737

. P srdiagitrefflite/sy-sr SR Current
the reduction of |.E. shown on | suisgurettitersy.sr o Lol [15.050ma
the right was injection Lo ] sy current
saturation. s Le==] [o0ssma

° It was Saturation Of the Spark Trends | Buffers | Errors | Calibration |

56 LITE Transfer Efficiency

BPMs used for the Zoomback] >

application. : ‘ la
e NOT managed by the BPM R R

attenuator settings. s I’E

16:20:00 16:25:00 16:30:00 16:35:00

srdiag/trefflite/sy-sr/InjectionEfficiency (Y1)
srdiag/trefflite/sy-sr/(992 / 352) * InjectedCurrent (Y2)
srdiag/trefflite/sy-sr/ExtractedCurrent (Y2)

i e @ CE E =" |[£] Collimators 1.6 || [foperation/diagnostics/... £
‘A 4 - il — y |£| /operation/operator/mac... ||£| /operation/operator/mac... ||£/
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. INJECTION EFFICIENCY MEASUREMENT

Page 4

2 BPMs used for treff,
srdiag/bpm/c12-a, c12-b.

Attenuation level can be varied directly
on the BPM.

BUT, the attenuation settings needs to
be measured with a calibration factor.
Trefflite switches off if bad attenuation
settings loaded.

Benoit managed to find the procedure
to do this, and generated attenuator
settings for high values, allowing us to
use the L.E. appli at high single bunch
currents.

Kees has redone these calibrations.
NO automatic switching based on
current, needs to be done by hand.

-

File Edit Tools Filter

Jive 7.39 [acs.esrf.fr:11000,acs.esrf.fr:10000] (on raki2)

A - O X

’i‘” ’ ‘ - ‘|Device:lsrdiagftrefflite/sy-sr/Properties

MDY

" Collection

“Server | Device | Class | Alias | Property |

P
o [ scraper

-

Device properties [srdiag/trefflite/sy-sr]

Froperty name

WValue

BunchClockDevName

=infra/t-whist/bunchclock

a

o [] septa-perturb-damping Cl 150
o 3 shaker c2 690
o [ spark-temp B?IibrationTime ]égo
[ Etdag D2 1199
¢ Et-diagl KickerDevName [=Isy/ps-ke/l
o CJtm MemsSrCalib 24
o [Jtm-tenma 6.40040425075762e-07
o [T treff 31
9 [ trefflite 6.00387698066511e-07 =
¢ B sy-sr ]
& Properties 1.05792256473963e-07
& Polling ’
@ Event ?.4798503738074249 08
8 attribute config 2.11495591518282e-07
# Pipe config 51
s im”k?Ute PIOPEILiSs 1.92320439117845e-07
0gging 20 | |
o~ [Fvim 4.08918971607546e-07
o Jwago
o [ wave | 3.79715282095386e-07
o I xbpm MemnSyCalib 3.41877859313054e-08
o [ srmag 3.18466360294744e-08
SeptumDevName [=lsy/ps-se/l
ja=Eu SrBpmDeviames =Isrdiag/bpm/c12-a
o srvac 3 =Isrdiag/bpm/c12-b
o[ sy SrBufferSize 1200
o [ sys SrCtDevName =)srdiag/beam-current/total
o Jtest SrSparkBufferLength 632
-t ‘SyAquuvration 19 ) _ -l
o [tl2
- tmp = Refresh ‘ l Apply ‘ ‘ New property ‘ | Copy ‘ l Delete
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. OTHER SETTINGS THAT NEEDED TO BE CHANGED

e There was some specific settings e Chromaticity was varied but before the
needed for the tune monitor (moving treff problem was fixed. Didn’t want to
the windowing and various spend more time on a full scan with
attenuators). chromaticity. However here is the

e | don’t think a file was saved with these difference in lifetime for a few steps.
settings. Should be created and saved
next time.

e Note from Benoit: This is not trivial,
and may require some software

changes. L e .
e BPM attenuation settings: libera=-31, :, ' | 0 §
sparks=20 i Q V= D 7~ / E
e No collimator scan performed. For - - d
overnight running put the 4b settings | 1 [ No & bl wp
from Dec2022_ — erdime a0 Lietime (1) sriiaa o ifetime/Lifatime 13373386441 (Y1) S rvent (¥2)

e FOFB was not tested.
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. INJECTION EFFICIENCY TUNING

o After Treff was fixed, we found L.E. of 70% at low
current, reducing to 60% at 15mA.

e Performed a tune scan. Some extra tune points that
are not shown here were tested, but had very bad
machine performance.

e High Qv (0.36) could not survive with kickers

Best injection bump setting was
-12.9mm. For -13.1Tmm we lost
current while pulsing kickers.

pulsing. . :
e Low Qh (0.14) caused bad I.E. and incredibly noise 72% at 15mA with collimators open.
Treff signal. Nominal chromaticity.
Closing collimator to 4b position
o || || ESmh reduced I.E. by 10% to ~60%.
016 | 034 | 63 % zemmpei] o
0.16 | 032 | 72% BE s T et s

0.16 | 0.3 64%

0

0.18 | 03 | 56% 2 ¥ §

022 | 0.26 | 54% 5

0.24 @ 0.25 | 50% v noisy

21:00:00 21:05:00 21:10:00 21:15:00 21:20:00 21:25:00
——srdiag/beam-current/total/current (Y1) - srdiag/trefflite/sy-sr/injectionefficiency (Y2)

0.16 = 0.32 | Weird kicker bump loss meant refill from scratch. Above 70% for the

whole tim =
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EQUIPMENT PERFORMANCE

RF vacuum was quiet. No problems.

Vacuum in general was quiet with no activity to mention.

Gaps were closed for approximately 10 minutes, no activity seen.
Gaps were then reopened and kept open for the rest of the MDT.
Kicker temperature was all below 37 degrees. No issues there.

One major limitation we would see, is that sometimes, while pulsing
the kickers but with gun off, we would kill almost the entire bunch in

File View

Temp K1 Temp K2

-

w

w

N}
| | III
N}

(=2
EEI xsg
. . . By =
one kick. Associated vacuum spike, but cause and effect order not £ wf
13
clear. e .
:
o
15:30 16:00 16:30 17:00
srvac/v-th/c03/K1-1 (Y1) srvac/v-th/c03/K1-2 (Y1)
E Trends NanEles :x:&&}iﬁﬁéi{ﬁ; i::&&ﬁﬁ‘dgﬁﬁi
1.00e-7 srvac/v-th/c04/K3-1 (Y1) srvac/v-th/c04/K3-2 (Y1)
srvac/v-th/c04/K3-3 (Y1) srvac/v-th/c04/K4-1 (Y1)
srvac/v-th/c04/K4-2 (Y1) srvac/v-th/c04/K4-3 (Y1)
200 (v2)
st/ps-| sr/ps-|
L] «
1.00e-8

N

S Q‘*& -
K -'NZ&;;:% /’1’»——'-.&1; -
~—- — — h / / = pa =
P o, P NI oo i
1.00e-10 — i
¢ ;
{
%
1.00e-11
19:45:00 19:50:00 19:55:00 20:00:00 20:05:00 20:10:00 20:15:00 20:20:00 20:25:00 20:30:00

srrf/cav-body/cav1/Vacuum (Y1)
srrf/cav-body/cav5/Vacuum (Y1)
srrf/cav-body/cav9/Vacuum (Y1)

srrf/cav-body/cav2/Vacuum (Y1)
srrf/cav-body/cav6/Vacuum (Y1)
srrf/cav-body/cav10/Vacuum (Y1)

(Y1)
srrllcav-boa;/cawNacuum (Y1)
srrf/cav-body/cav1l/Vacuum (Y1)

ly (Y1)
~—— srrf/cav-body/cav8/Vacuum (Y1)
-~ srrffcav-body/cav12/Vacuum (Y1)

= = = - srrf/cav-body/cav13/Vacuum (Y1) “urrent (Y2)

urrent Powers Sum (Y2)

150

100

Tue 07/02/23 20:32:10
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. EQUIPMENT PERFORMANCE - BBB FEEDBACK

e For the striplines of the BBB feedback and for the tune monitor.
e They were all disconnected at the start of the MDT:
o After some time at 15mA, the tune monitor was reconnected. We waited half an
hour or so. No problem
o After some more time, the amplifiers for the feedback were reconnected, after a
bit more time waiting. No problems seen.
e BBB feedback and tune monitor were able to run at these currents with no
problems (some setup was of course needed).

e Nonetheless, as they were not needed. The amplifiers were switched off for
overnight running.
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. PARAMETERS FOR OVERNIGHT RUNNING - INJECTION EFFICIENCY

Energy spread measurement: 2.4e-3 at 15mA.

Pr—

T T T T T T T Z back ' ' :
\]\J\I\I\N\_m
' _ ) : ) ; . ) 180
i 1 : i | I I {170
Jd | | | | | | |
P : i L 160 i 17°
i i ' : i : T
] H y : : i o 5 LR ] -.'ﬁ
: ! . ' ' 150 10l AR
: . . L3 TR 160
: 140 .
5t
30 . 150
20
Ja0
10
G : ' ' ' : ' : ' 5
00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00 I ad

3:00:00 03:00:30 03:01:0C
iag/beam-current/total/current (Y1)
= srdiag/trefflite/sy-sr/injectionefficiency (Y2)

——srdiag/beam-current/total/current (Y1) - srdiag/trefflite/sy-sr/injectionefficiency (Y2) 02:59:

Real or artefact?
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. PARAMETERS FOR OVERNIGHT RUNNING - LIFETIME

15 [Zoom back
17
16
10t 15
5 | 2
42
11
(0]8
: 0
23:00 00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00

——srdiag/beam-current/total/current (Y1) ——srdiag/beam-current/single/lifetime (Y2)
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. PARAMETERS FOR OVERNIGHT RUNNING - KICKER TEMPERATURES

25 . . . . . . . .
00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00
——srvac/v-th/c04/k2-1 (Y1) srvac/v-th/c04/k2-2 (Y1) srvac/v-th/c04/k2-3 (Y1)
srvac/v-th/c04/k3-1 (Y1) ——srvac/v-th/c04/k3-2 (Y1) ——srvac/v-th/c04/k3-3 (Y1)
——srvac/v-th/c04/k4-1 (Y1) srvac/v-th/c04/k4-2 (Y1) ———srvac/v-th/c04/k4-3 (Y1)
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PARAMETERS FOR OVERNIGHT RUNNING - CAVITY VACUUM

2.00e-9 T . T T T T T T

1.50e-9¢

\ \ \ |

1.00e-9} ‘ 1 | |

r' \;

5.00e-10

e

k)

0 L L L L L L L L
00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:00

——srvac/v-pen/c05-cav01-1/pressure (Y1) srvac/v-pen/c05-cav01-2/pressure (Y1) srvac/v-pen/c05-cav01-3/pressure (Y1) srvac/v-pen/c05-cav01-4/pressure (Y1)
——srvac/v-pen/c05-cav02-1/pressure (Y1) ——srvac/v-pen/c05-cav02-2/pressure (Y1) ——srvac/v-pen/c05-cav02-3/pressure (Y1) srvac/v-pen/c05-cav02-4/pressure (Y1)
srvac/v-pen/c05-cav03-1/pressure (Y1) ——srvac/v-pen/c05-cav03-2/pressure (Y1) srvac/v-pen/c05-cav03-3/pressure (Y1) srvac/v-pen/c05-cav03-4/pressure (Y1)
srvac/v-pen/c05-cav04-1/pressure (Y1) = ——srvac/v-pen/c05-cav04-2/pressure (Y1) ——srvac/v-pen/c05-cav04-3/pressure (Y1) ——srvac/v-pen/c05-cav04-4/pressure (Y1)
srvac/v-pen/c05-cav05-1/pressure (Y1) -srvac/v-pen/c05-cav05-2/pressure (Y1) ——srvac/v-pen/c05-cav05-3/pressure (Y1) srvac/v-pen/c05-cav05-4/pressure (Y1)
srvac/v-pen/c07-cav06-2/pressure (Y1) srvac/v-pen/c07-cav06-1/pressure (Y1) = ——srvac/v-pen/c07-cav06-3/pressure (Y1) ——srvac/v-pen/c07-cav06-4/pressure (Y1)
——srvac/v-pen/c07-cav07-1/pressure (Y1) srvac/v-pen/c07-cav07-2/pressure (Y1) srvac/v-pen/c07-cav07-3/pressure (Y1) ——srvac/v-pen/c07-cav07-4/pressure (Y1)
srvac/v-pen/c07-cav08-1/pressure (Y1) srvac/v-pen/c07-cav08-2/pressure (Y1) srvac/v-pen/c07-cav08-3/pressure (Y1) = ——srvac/v-pen/c07-cav08-4/pressure (Y1)
——srvac/v-pen/c07-cav09-1/pressure (Y1) ——srvac/v-pen/c07-cav09-2/pressure (Y1) srvac/v-pen/c07-cav09-3/pressure (Y1) - -srvac/v-pen/c07-cav09-4/pressure (Y1)
——srvac/v-pen/c07-cav10-1/pressure (Y1) srvac/v-pen/c07-cav10-2/pressure (Y1) srvac/v-pen/c07-cav10-3/pressure (Y1) srvac/v-pen/c07-cav10-4/pressure (Y1)
——srvac/v-pen/c25-cavll-1/pressure (Y1) = ——srvac/v-pen/c25-cavll-2/pressure (Y1) ——srvac/v-pen/c25-cavl1-3/pressure (Y1) srvac/v-pen/c25-cavl1-4/pressure (Y1)
srvac/v-pen/c25-cavl2-1/pressure (Y1) ——srvac/v-pen/c25-cavl2-2/pressure (Y1) srvac/v-pen/c25-cavl2-3/pressure (Y1) srvac/v-pen/c25- cav12 -4/pressure (Y1)

srvac/i-nen/c?28-cavl -1/nrecciire (Y1) srvac/i-nen/c?28-cavl -2/nreccire (Y1) srvac/v-nen/c?28-cavl -3/nreccire (Y1) srvac/v-nen/c2 5- R v13-4/nressuyre {Y1 hSRF
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1.00e-6

1.00e-7+
1.00e-8}

1.00e-9} [{W R

PARAMETERS FOR OVERNIGHT RUNNING - CAVITY VACUUM INC MDT

i i §

1.00e-10 \.- i
1.00e-11— : - : - :
Tooon oo ot ~*:00 04:00 07:00
—_— . . . )en/c05-cav01-3/pressure (Y1) srvac/v-pen/c05-cav01-4/pressure (Y1)
— The nlght was quet Compared tO durlng the MDT )en/c05-cav02-3/pressure (Y1) srvac/v-pen/c05-cav02-4/pressure (Y1)
— . . o . . o oen/c05-cav03-3/pressure (Y1) srvac/v-pen/c05-cav03-4/pressure (Y1)
srvac/v-pen/c05-cav04-1/pressure (Y1) = ——srvac/v-pen/c05-cav04-2/pressure (Y1) ——srvac/v-pen/c05-cav04-3/pressure (Y1) = ——srvac/v-pen/c05-cav04-4/pressure (Y1)
srvac/v-pen/c05-cav05-1/pressure (Y1) ———srvac/v-pen/c05-cav05-2/pressure (Y1) ——srvac/v-pen/c05-cav05-3/pressure (Y1) srvac/v-pen/c05-cav05-4/pressure (Y1)
srvac/v-pen/c07-cav06-2/pressure (Y1) srvac/v-pen/c07-cav06-1/pressure (Y1) = ——srvac/v-pen/c07-cav06-3/pressure (Y1) ——srvac/v-pen/c07-cav06-4/pressure (Y1)
——srvac/v-pen/c07-cav07-1/pressure (Y1) srvac/v-pen/c07-cav07-2/pressure (Y1) - srvac/v-pen/c07-cav07-3/pressure (Y1) ——srvac/v-pen/c07-cav07-4/pressure (Y1)
srvac/v-pen/c07-cav08-1/pressure (Y1) srvac/v-pen/c07-cav08-2/pressure (Y1) srvac/v-pen/c07-cav08-3/pressure (Y1) = ——srvac/v-pen/c07-cav08-4/pressure (Y1)
——srvac/v-pen/c07-cav09-1/pressure (Y1) = ——srvac/v-pen/c07-cav09-2/pressure (Y1) srvac/v-pen/c07-cav09-3/pressure (Y1) srvac/v-pen/c07-cav09-4/pressure (Y1)
——srvac/v-pen/c07-cav10-1/pressure (Y1) srvac/v-pen/c07-cav10-2/pressure (Y1) srvac/v-pen/c07-cav10-3/pressure (Y1) srvac/v-pen/c07-cav10-4/pressure (Y1)
——srvac/v-pen/c25-cavll-1/pressure (Y1) ——srvac/v-pen/c25-cavll-2/pressure (Y1) = ——srvac/v-pen/c25-cavl1-3/pressure (Y1) srvac/v-pen/c25-cavl1-4/pressure (Y1)
———srvac/v-pen/c25-cavl2-1/pressure (Y1) ——srvac/v-pen/c25-cavl2-2/pressure (Y1) srvac/v-pen/c25-cav12-3/pressure (Y1) srvac/v-pen/c25-cav12-4/pressure (Y1)
srvac/v-pen/c25-cavl3-1/pressure (Y1) = ——srvac/v-pen/c25-cavl3-2/pressure (Y1) = ——srvac/v-pen/c25-cavl3-3/pressure (Y1) = ——srvac/v-pen/c25-cavl3-4/pressure (Y1)
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PARAMETERS FOR OVERNIGHT RUNNING - CAVITY VACUUM INC MDT & CURRENT

1.00e-6

1.00e-7}
1.00e-8}
1.00e-9} |t

1.00e-10§

1.00e-11

16:00 19:00

R N W L AN R P R R SR SR SN N

Spikes correspond to beam losses.
. No losses seen overnight.

01:00
-—=-"""en/c05-cav01-3/pressure (Y1)
)en/c05-cav02-3/pressure (Y1)
)en/c05-cav03-3/pressure (Y1)
)en/c05-cav04-3/pressure (Y1)
)en/c05-cav05-3/pressure (Y1)

___ Some conditioning effect? Or are the spikes caused by the '@"/c07-cavo6-3jpressure (v1)

51 VAL VIS LU/ TLAVAUT L/ PITIOUI S \ 1 4
——srvac/v-pen/c25-cavl1-1/pressure (Y1)
srvac/v-pen/c25-cavl2-1/pressure (Y1)
srvac/v-pen/c25-cavl3-1/pressure (Y1)
srdiag/beam-current/total/current (Y2)

Page 14

beam loss? To be studied...

I VELI VTSI LU TG AU I ESOUI S (1 L)
——srvac/v-pen/c25-cavl1-2/pressure (Y1)
——srvac/v-pen/c25-cavl2-2/pressure (Y1)
——srvac/v-pen/c25-cavl3-2/pressure (Y1)

)en/c07-cav07-3/pressure (Y1)
)en/c07-cav08-3/pressure (Y1)
)en/c07-cav09-3/pressure (Y1)

a1 vav v-pen/c07-cavl0-3/pressure (Y1)
——srvac/v-pen/c25-cavl1-3/pressure (Y1)
srvac/v-pen/c25-cavl2-3/pressure (Y1)
——srvac/v-pen/c25-cav13-3/pressure (Y1)

04:00 07:00

srvac/v-pen/c05-cav01-4/pressure (Y1)
srvac/v-pen/c05-cav02-4/pressure (Y1)
srvac/v-pen/c05-cav03-4/pressure (Y1)
——srvac/v-pen/c05-cav04-4/pressure (Y1)
srvac/v-pen/c05-cav05-4/pressure (Y1)
——srvac/v-pen/c07-cav06-4/pressure (Y1)
——srvac/v-pen/c07-cav07-4/pressure (Y1)
——srvac/v-pen/c07-cav08-4/pressure (Y1)
-srvac/v-pen/c07-cav09-4/pressure (Y1)
srvac/v-pen/c07-cav10-4/pressure (Y1)
srvac/v-pen/c25-cavl1-4/pressure (Y1)
srvac/v-pen/c25-cavl2-4/pressure (Y1)
——srvac/v-pen/c25-cavl13-4/pressure (Y1)
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. FUTURE STEPS

Measure bunch length up to 15mA.

Measure sync phase shift up to 15mA
Lifetime optimisation

Anything to be done on the booster to help?
Optimize injection with gaps closed.

Test FOFB

Injection perturbation - is anything possible?
Understand this beam loss problem.

e For sure, we will be able to increase the current to higher than 15mA, |
think 18mA is feasible, 20mA possibly. But | am not sure how easy it will be
to make these currents operational.

e We should see where the maximum is, then decide what is best?

e New MDT?
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