
Beam Commissioning Working Group
Minutes for 27 July 2018

Present: V. Kain, G. Rumolo, S. Albright, M. Fraser, F. Antoniou, H. Bartosik, G. Bellodi,
K. Hanke, B. Mikulec, G. Papotti, J. F. Comblin

Meeting objectives

Discussion on plans for taking references before LS2, part 1. Representatives for the PSB and
Linac3 presenting references to be taken and plans for storage.

Approval of Minutes and Matters Arising - V. Kain

Minutes of previous meeting not yet available.
The document detailing requests for additional features in the commissioning checklist is nearly

complete, V. Kain is awaiting last comments/feedback and needs to make some modifications. Once
complete it will be sent to the re-commissioning coordinators.

Reference Measurements

Linac3 - G. Bellodi

Presentation —

• Machine checkout page updated a few months ago with list of reference measurements, some
additional measurements might need to be added. The information also available on the
Linac3 wiki page.

• Emittance reconstruction with quadrupole scan performed with both analytical calculation
and tomographic reconstruction along the line.

• Characteristic curves of IH tanks measured with transmission and beam dp/p down stream
should be included as a reference.

• Foil references are taken at the start of each year. For each foil the center is measured by
scanning position and measuring intensity and energy calibration is provided by SEM grid
measuremnents - scale in mm corresponds to energy (≈4.5-5 keV/mm).

• Ramping cavity calibration curve is given by a phase scan and a measurement of dp/p to
identify correct 0 crossing where beam is not accelerated.

• Debuncher cavity is calibrated in a similar way to the ramping cavity. Currently it is not
possible to save data from measurements in LBS line, which is used for the calibration.

• LEIR has been shown to be very sensitive to phases of RC and DB - measurements should
be repeated for every change of foil or cavity settings.

• Reference measurement data is logged locally before transfer to DFS space, with some sum-
maries and reference plots in wiki pages, but the process could be more methodical.
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Discussion —

• G. Rumolo asks if the settings of RC and DB are typically optimized for LEIR. G. Bellodi
explains the settings have previously come from canonical values (based on previous optimi-
sations) but further work is ongoing in Linac3 and LEIR to look for a better approach.

• Changing the amplitude of Tank 3 has been seen to improve injection into LEIR, which
probably changes the position of the beam relative to the 0 crossing on the RC, the effect
of interplay between these is not immediately clear. H. Bartosik asks if additional settings
and measurements should be recorded to give a better understanding.. G. Bellodi agrees that
additional references could be useful, the IH line should be added as it is not currently a
reference.

• V. Kain asks if a second set of reference measurements should be taken when LEIR perfor-
mance is optimised. G. Bellodi agrees.

• Some features cannot be controlled such as the quality of the stripping foil but H. Bartosik
thinks references could help identify bad foils and possible ways to mitigate poor foil perfor-
mance.

• V. Kain raises the possibility that during a run additional measurement tools might become
available, such as the LEIR Schottky, which might allow better measurements after start up.
To be explored in measurements if this could be of use.

• V Kain asks if the absolute value of the energy is measured. G. Bellodi says it can be done
in the spectrometer line based on the fields in the magnets, but it is not typically done.

• V. Kain asks if trajectories are measured. G. Bellodi says this is not possible apart from
with grids and is not considered essential. V. Kain wants to see how sensitive LEIR is to the
trajectory in case drifts in position/angle matter for the acceptance of LEIR - if it is needed
some method of identifying the trajectory would also be required. G. Bellodi says that there
are only a few correctors in the ITF and ITH lines so it may not be possible to influence the
trajectory enough.

• Reference measurements have been taken but additional ones with good LEIR performance
to record the optimal settings and their effect on the beam would be desirable.

• H. Bartosik asks how long it takes to measure the RC and DB. G. Bellodi says about 1 hour
for the RC but the DB requires the LBS line, which takes time to set up and some settings
are still local only, which adds a lot of time. It is agreed that it would be beneficial to use
LEIR to do these measurements as an alternative/complementary measurement.

• V. Kain explains that there are a lot of unknowns about what parameters are important or
how they could be measured - this is an ongoing study but additional references might be
found depending on the result.
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PSB - B. Mikulec

Presentation —

• References on injection efficiency of Linac2 have not previously been performed, new work by
J-L. Sanchez Alvarez to be published in an MD note when complete.

• Orbit measurements and corrector settings will be saved. All cycles apart from MTE use the
same orbit correctors so MTE is to be saved separately.

• Integrated loss from all BLMs will be available as a single value after next ITS, which might
be added as a reference.

• ABP (I. Efthimiopoulos) will provide a MADX optics file of the BTY line by the end of the
summer for upload to GIT. References for steering in the BTY line can then be taken through
YASP.

• ABP (F. Antoniou) will provide reference measurements for tune shift vs. intensity, and
instability growth rates vs. chromaticity.

• RF (S. Albright & A. Findlay) will provide reference measurements in the longitudinal plane.

• An aperture scan in the extraction line has not been performed before, and may not be
possible - the possibility will be pursued. An aperture scan in the ring may not be needed as
the main aperture limit will change.

• Help from ABP and RF is required to cover all required references - this is known and has
been agreed to.

Discussion —

• H. Bartosik asks about putting a screenshot of TIMBER and weekly log data in the logbook
and tagging it as a reference when the new functionality is available. B. Mikulec agrees, but
for these there is no special need to set aside time for measurements, which is why it was not
explicitly mentioned in the presentation.

• H. Bartosik asks if intensity along the cycle is logged. B. Mikulec believes it is not in TIMBER
but the weekly logs include the samplers. H. Bartosik thinks the intensity along the cycle
should be added to TIMBER, this has since been confirmed.

• F. Antoniou explains that currently ongoing MDs will be used for tune shift vs intensity and
instability growth rates vs chromaticity.

• H. Bartosik asks if the aperture scan has not been done because there are not enough cor-
rectors and if the power supplies could be changed to allow it. B. Mikulec says it would
be possible but difficult (for the ring), as EPC would need to change the FGC corrector
configuration for each ring. In addition the main aperture limitation will change after LS2.

• H. Bartosik asks about suspected aperture restriction in Ring 2. B. Mikulec says this will be
investigated with endoscopy in LS2, changing the power converters to investigate with beam
could impact high intensity beams and it needs to be discussed if it’s worth doing.
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• V. Kain asks if there are difficult places operationally (e.g. like extraction from SPS to
NA) which need to be looked at for comparison of beam performance. B. Mikulec says the
beam distribution and injection efficiency are very important and also extraction efficiency.
Reference measurements on the grids to ISOLDE should be saved, which are taken at the
start of the year. V, Kain asks if the ISOLDE references should be taken again at the end of
the year, B Mikulec thinks this is not needed, and ISOLDE do their own efficiency scans at
the start of each shift and correct for any small variations.

• V. Kain asks if BPMs will be changed, B. Mikulec says they will not. Whilst the BPM
electronics are not new, the full functionality is only starting to be used (in the rings).

• H. Bartosik asks if the old wire scanners will be removed. B. Mikulec says no, and this will
allow comparison of the old and new wire scanners.

• V. Kain asks about devices like kickers and if the waveforms and comparison with beam are to
be stored. B. Mikulec does not think a specific reference will be needed as this is a standard
operational optimisation. V. Kain asks about beam based measurements of waveforms - B.
Mikulec and M. Fraser say this was done by V. Forte for the recombination line and it is
documented in an ATS note.

• V. Kain asks if anything equivalent to mains ripple is important. B. Mikulec says there is a
new MPS so it is not necessary to take a reference for the current one.

• H. Bartosik asks if there are any measurements on the mains that should be taken in light of
the new power supply in case of unexpected problems - e.g. in case there is more ripple after
LS2. B. Mikulec says that up to now the ripple on the QFs and QDs has been measured on
the sampler, but no more. H. Bartosik asks if data should be saved to allow post processing,
B. Mikulec says that up to now this has not been a concern but can be done.

• H. Bartosik asks if optics measurements e.g. β beating should be saved. F Antoniou says it
could be depending on the progress of planned MDs. H. Bartosik says it could be useful to
check that the new power supply does not increase β beating - this is agreed and was the
plan.
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General Discussion

• There is an ongoing plan to incorporate reference measurements into the logbook to allow
measurements to be tagged as a reference, which will be presented at a later meeting.

• H. Bartosik asked if the BBQ application can reload the tune .csv files, it has since been
confirmed that this is possible. Similar behaviour is intended for A. Rey’s application.

• V. Kain discusses that snap shots are taken, but reproducibility is not considered - which it
should be. B. Mikulec says the TIMBER data gives some related information. V. Kain refers
to e.g. trajectories, B. Mikulec says this can be done for short periods of time but not stability
over weeks. G. Papotti asks about the possiblity of adding information that would be needed
to TIMBER, V. Kain says it comes down to what is needed and what can be measured.

• G. Rumolo asks about where data should be stored as everyone has their own plan. V Kain
says that each group using different storage is fine unless a more universal tool is desired. If
the data is to be easily accessed for ech machine it should be stored in a central location.


