ARES Operation Meeting

Summary of week 26 / 2022

Frank Mayet, on behalf of the ARES crew

HELMHOLTZ &oiocii e



Achievements

Difficulties

Notes

Summary of week 26

Mon. 27t June Tue. 28t June Wed. 29t June Thu. 30t June Fri. 1st July Sat. 2nd July Sun. 3 July

Work on A/C in the * Re-start of ARES * Modification of data < Autonomous * Bunch duration » Position stability
laser lab - Finished (3x on-crest) acquisition scripts accelerator studies measurements measurement
* Work on BC PSU for quad BBA, which finished — beam still
* Work on PDE PSU * Work on data were supposed to * Momentum stability » Position stability on on LI.LR1 (as
remote control acquisition script for be used last measurements with LI.R1 over the expected from )
recording the full HE weekend > Fully TWS?2 off over night weekend ARES by now &)
Spec energy automated now
spectra
* MR.R3 calibrated by + Automated BBA
Artem quad scans for EA
and MR (sans
* Momentum MQZM®6)

spectrum stability
measurement over-
night

+ NO OPERATION
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The steps in the stability data were traced back to the laser auto-alignment
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Momentum (MeV/c)

Momentum Spectrum Stability

Mean Peak Momentum: 154.44 MeV/c | Stability: 17.41 keV/c (--> 1.13e-04)

154.65 Mean FWHM Momentum Spread: 0.06 MeV/c | Stability: 1.21 keV/c (--> 1.86e-02)
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Momentum Spectrum Stability

Correlations ..
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AR.LI.BCM.G.1/DARKCURRENT.CALC

AR.LI.BCM.G.1/CHARGE.CALC

VS.AR.LI.RSB.G.1/AMPL.SAMPLE

VS.AR.LI.RSB.G.1/PHASE.SAMPLE
-0.006

VS.AR.LI.RSB.L.1/AMPL. SAMPLE

VS.AR.LI.RSB.L.1/PHASE SAMPLE

Correlation: 0.002 Correlation: -0.001 Correlation: -0.007 Correlatios Correlation: 0.012 Correlation: 0.001
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5355 5360 5365 537.0 5375

Analysis of partial variances = First order here means
“effect, which does not depend on the state of any other
parameter”; interdependencies are excluded, If S = 1,
all parameters have a completely independent effect on
the output (here: peak momentum). If S < 1, there are
either significant interdependencies, or an important
parameter is not included in the analysis

First Order Sensitivity
Analysis yields

5S = 0.12 (Ng. = 50)

Top two contributions (~85%
Svc x=0.067 (65.8%
Svc y=0.019 (18.7%
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Momentum Stability

TWS2 OFF

pde_spectrometer_panel.xml SINBAD.TEST/SINBAD.EA1/PDE_MOMENTUM/ - B X

High Energy Spectrometer

Advanced Features Server status: .

Values shown here are onlyvalid if the beam is actually on the spectrometer screen!
[ ] Use camera server ROI (ROI2)
Momentum at peak intensity: 79.35 MeVic Take reference spectra: _1| il il Show/| Hide X Y
AAAA  AAAA
Average momentum: 79.31 MeVic Filter window: | 10 Passes: | 1 Center (pixel): 1232 323
Sl e
Momentum FWHM: 00294 MeVic PDE current: 23693 A Camera Panel size (pixel): 1232 .38
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Absolute stability is very similar to what we measure at 155 MeV,
would have expected a factor of 2 smaller number, if the stability
is dominated by pOSition J|tter (momentum window is a percentage of the mean momentum)

Simple 1D and 2D Scan Tool 2.16.0 - Right Click for Op}ions - Support: Frank Mayet (MPY1)

Presets:

= ‘ ‘ Stability Measurement (®) PIbt against SP () Plot against X data

Mean: 79.36563,(Std.: 0.01626, N = 100000

- x

Use sigma for the errorbars

79.500 A

79.475 4

79.450 4

79.425 4

79.400 4

79.375 1

Momentum (MeV/c)

79.350 4

79.325 4

79.300 4

Average over:

Read Y from:
Read X from:

Write SP to:

User Address 1:

User Address 2:

User Address 3:

User Address 4:

\ -
commonAll_In_One_Camera_Expert.xml SINBAD.DIAG/CAMERA/AR.SH.BSC

[siNBAD.DIAG |+ cAMERA [w]aRSH.BSC.EL [¥]
SINBAD.DIAG/
CameralD: 812 Basler acA2440-20gm#00305326CC28%... 560 °C  Online
ok
Camera Connection Params
osneiw(;ﬂ’ [Z]Power W: 2464 H: 2056 16 1687840 I

lﬁ Camera WD Server Timer Properties Print

L
T T T T T
20000 40000 60000 80000 100000 L
Data Point (No.) I
L
#é€dPQ=EL
— — o ame LTS Activation [JRem.im. _Gain
\ Pause time (s): (0.1 | Scan set points X: [orr [~] [on [+] [RisingEdge |~ amofof —[v]
start End Steps - [Software [v] rc [Line1  |+] Select Al [+] S
| PDE Momentum at peak intensity - 0 10 100000 Rate[Hz]: 9.9 e A Ann ~30
= 7 Value 30
lusl [ 70099.9 Frent 3 oy
| PDE Current RBV -
[ Istability Measurement] - _I [iCrg|Restore Camera SN: 22542632 CameralP: 169.254.1.32 Interface
Acq. Mode Exposure Black Level Binning
AGNETS/MAGNET.ML/ARDLMCHM1/CURRENT.RBV | L I""’"e = Selector = X bin
Label: ‘CorrectorRBv ‘ Unit: ‘A ‘ :D Value Value Offset Width
AAAAAAA AAAAAAA @ 2333 i
AGNETS/MAGNET.ML/ARDLMCVM2/CURRENT.RBV | v vvvvvy
IBeE ‘CorrectorRBV ‘ Uniit: ‘A ‘ Configuration Rate Control Image Format ‘
on S
AAAAAA
AGNETS/MAGNET.ML/ARDLMQZM3/CURRENT.RBV | ) Framels 3300 ou [Fowte <] ;
i V| Add time stamp to the filt b AN Gamma
Label: |Quad RBV | unit: |A | save | Hodoi | _LoAD ||  Bandwith(B/s) Pixels 1687840
. Save path: ¥ ‘ nnn Max 58306813 Raw Size (B
AGNETS/MAGNET.ML/ARDLMQZM4/CURRENT.RBV | (sec) f‘““e Act 58306813
s Scan name: ‘ghtstabiIityMeasurementPDE TWSZoff‘ St MTU [Esimens
Label: |Quad RBV | unit: |A | =
MP Sync ‘ Start || Pause | Vlautosave | save ‘

V! Show user address input

100%
ARDLMQZM3/CURRENT.RBV

SCAN FINISHED (01.07.2022 - 04:17:53, ELAPSED TIME: 8.6 hours)

ARDLMCVM2/CURRENT.RBV/
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Momentum Stability

TWS2 OFF

pde_spectrometer_panel.xml SINBAD.TEST/SINBAD.EA1/PDE_MOMENTUM/ - o X

Absolute stability is very similar to what we measure at 155 MeV,
would have expected a factor of 2 smaller number, if the stability
is dominated by pOSition J|tter (momentum window is a percentage of the mean momentum)

® Plbt against SP Plot against X data Use sigma for the errorbars

Presets: A Stability Measurement

Mean: 79.36563,(Std.: 0.01626, N = 100000

79.500

79.475

High Energy Spectrometer

<

i P\an:

« Get to HE Spec ST

B PL and Pt
“'@urren’t stability of the two

« Measure Pea

Values shown here are only valid if the beam is act

Momentum at peak intensity: 79.35 MeVic

e steps above

T(pixel): 1232

232 ..

* Repea’t th

Camera Panel

Average momentum: 79.31 MeVic

Momentum FWHM: 0.0294 MeVic I 23693 A Size (pixel):
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[Tl Server status: [T

only LI steere

PHASE jitter Of

K Momentum Sta

79.450

2V/c)

OG (we are not '\nterested in

Simple 1D and 2D Scan Tool 2.16.0 - Right Click for Op}ions - Support: Frank Mayet (MPY1) - x4

commonAll_In_One_Camera_Expert.xml SINBAD.DIAG/CAMERA/AR.SH.BSC

|sINBAD.DIAG

CameralD: 812

energy spread)

| »|camera [w]aRSH.BSC.EL [¥]
SINBAD.DIAG/
Basler aca2asn = 05326CC28+.. 560 °C  Online
ok
16 1687840 v

Timer Properties Print

SCAN FINISHED (01.07.2022 - 04:17:53, ELAPSED TIME: 8.6 hours)

rs and only S .
[o
L
L
B
L
(straight path) |
TWS2 4 to get to the HE SpecsH E1 T S ——
L| steerers Usi‘on jitter on HE Spec / SF ) ——
i~ S e 3
b\\‘ty and po St the L\ Steer 4___.-«51""_] CameraIP: 169.254.1.32 Interface
0 m‘ght pm— Auto P Mise G ] . Hinining
Tws2 gradient ( s (8] o |e—]
for lower (not zero) 2209080 s 8 268 |
O STCOITECtor REV [ unit: [a C?nﬁguralion Rate Control Image Format ‘
. " Doocs | Camera | []on m [ [ ] Truncate .
User Address 3: ;j::zrsgau:iN;r\;MuARDLyoz:iijcu;RENT.RBV e Iﬁjl F,fm'e,z :':v:,lgg : m[ %D S
User Address 4: KGNETS‘/MAGNEI’,ML/ARDLMOZMA/CURRENT.RBV EaiElpat / ‘ AutoSave (sec) ) "l‘tac’t‘ = fow ske (B
Label: |Quad RBV | unit: [a Scan name: ghtStabiIityMeasurementPDE_‘lWSZoff‘ bt LU | jestimaoe
V] S e MP Sync | start Pause | V|Autosave Save \ T

100% [
ARDLMQZM3/CURRENT.RBV

| _
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EA Quadrupole BBA

Multiple measurement — Different techniques

BBA EA Quadrupoles

[1] (mm) [2] (mm) [3] (mm) [4] (mm) [5] (mm) MEAN (mm) ERROR (mm)
AREAMQZM1, x 1,504 1,39 1,13 1,341 1,597 1,392 0,079
AREAMQZM1, y -0,769 -1,90 -1,33 -1,470 -1,62 -1,418 0,188
AREAMQZM2, x 1,156 1,80 1,54 1,310 1,43 1,447 0,109
AREAMQZM2, y -0,704 -1,21 -1,03 -0,487 -0,68 -0,822 0,130
AREAMQZMS3, x 1,341 1,77 1,61 1,368 1,39 1,496 0,084
AREAMQZMS, y -1,696 -1,22 -0,65 -0,769 -0,558 -0,979 0,212

Il AREAMQZM1, x

[ AREAMQZM2, x

B AREAMQZMS, x

1,5

0,5

Misalignment (mm)
o

(1] (mm) (2] (mm)

(3] (mm) (4] (mm)
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5] (mm)

MEAN (mm)

Misalignment (mm)

1,5

0,5

Measurements (all performed with silver orbit 750fC for bunch compressor commissioning):

[1] Oliver 2022-06-09

[2] Hannes 2022-06-09 (same conditions as [1])
[3] Frank 2022-06-29

[4] Oliver 2022-06-30

[5] Jan 2022-06-30 (same conditions as [4])

B AREAMQZM1, y [ AREAMQZM2, y B AREAMQZMS3, y

(1] (mm) (2] (mm) (3] (mm) [4] (mm) (5] (mm) MEAN (mm)
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Plan

 Monday
« Tunnel open — Laser table stabilization measures
* Tuesday

« Momentum and position stability check
« Emittance measurement using the micro-wirescanner (EA chamber)
* Preparations for a 4D tomography measurement
« Wednesday
» 4d tomography (supervised)

 Thursday

« Autonomous accelerator?
* Friday

 tbd
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Schedule

Week 27 (Run coordinator: —)

04.07.

05.07. Frank
06.07. Willi
07.07. Hannes
08.07. Thomas
09.07. E

10.07. —

If you want to learn or join the shift: please give the shift leader a call (BKR 2840 / SINBAD Box 2454)
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