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/ — Schedule: comparison with last year
— Last year’s MDs vs. this year’s requests (to date)
— Linac2 + PSB
— PS
— SPS

— Goals, priorities and logistics
k — Concluding remarks
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Overview 2011

— 2011 distribution of the MD
days (priority to MDs in all
machines)

— Floating MDs biweekly

— Long dedicated blocks
during LHC TS (4x)

— Total number of available MD
hours was 408 (434 on
original schedule)

— Parallel MDs

— PSB + PS: at least one cycle
per supercycle always
available for MDs (or MTE)

— SPS: usually one parallel MD
cycle available every week
day for studies (some times
used for set up)
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Some lessons from 2011

The efficiency of the dedicated SPS MDs (real MD time vs. scheduled time)
depends on the mode

— The fully dedicated blocks (during LHC TS) had in general very high beam availability,
above 90%

— The floating blocks relied a lot on LHC being on store or injecting fast
e Sometimes perfectly efficient or sometimes strongly perturbed
* Global efficiency around 50%, or slightly higher
Injector TS on Tuesdays (instead of Mondays)
— Optimizes use of machine time in the 24h cool-down for high intensity users
— Drawbacks for MDs are:
v' loss of 3h for general cool-down
v’ limitations on amount of dumped beam if access to Sextant 1 needed during TS
v’ no access before the first 24h MD
More floating blocks instead of Friday MD during LHC set up after TS have
proved more efficient

Parallel SPS MDs were usually efficient, and frequently prolonged beyond the
officially assigned day hours, physics permitting

Most of the PSB and PS MDs could take place in parallel during physics
operation and also profit from the priority given during the official MD time
(however, problem with the users...)
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AV Linac2 + PSB in 2011

Dedicated MDs

Parallel MDs




&)
AV Linac2 + PSB in 2011

Dedicated MDs

Parallel MDs
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Time, resources!




L

o)
1 Linac2 + PSB (2012)

— LIU-PSB activities in 2012 (RF, hardware)

@ Continue deployment of the digital RF control

Test the newly installed Finemet prototype cavity
hardware

— Beam dynamics/performance MDs

?  Repeat tests with higher beam current from Linac2

® Parameter dependence of the instabilities and identification of the
impedance source (request also from V. Kornilov, GSI, to have ~1w for
instability measurements at the PSB)

Determine resonance diagram with tune scans at 160 MeV to optimize
placement of working point at injection with Linac4

Optics model based on turn-by-turn data from the available BPMs
Study the efficiency of the resonance compensation schemes

Space charge induced emittance blow up

Capture and acceleration in h=2

Equalization of transverse emittances across rings

Bunch lengthening at top energy for PSB-PS transfer (in view of 2GeV)
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PS in 2011

Dedicated MDs

Parallel MDs
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PSin 2012

PS machine studies requested in 2012

Space charge studies: is 0.26 the limit for the PS?

Additional feedback against longitudinal CBI (should extend the intensity
reach for 50 and 25ns beams!)

Batch compression scheme h=9 =10 = 20 21, acceleration, transfer to
SPS

Batch compression + bunch merging scheme
One-turn feedback against transient beam-loading

Electron cloud measurements in presence of B field and with double step
bunch rotation

PS-SPS transfer studies (SPS capture loss maps as a function of PS bunch
rotation timings)

Commissioning of transverse feedback system

Head-tail instabilities on the flat bottom (V. Kornilov, GSI)
Transverse instabilities of short intense bunches at flat top
Impedance identification for modeling

Miscellaneous injection studies and optics model at different energies
v Tuning of working point from injection in 5 CM

v Tests of low energy elements

v Acceleration-deceleration for double batch transfer
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SPSin 2011

Dedicated MDs Distribution of SPS MDs in 2011
39%

(very high
efficiency ~95%) w Upgrade studies
Floating MDs

61%

(efficiency slightly
above 50%)

w Other MDs

- Beam set up (ion
and coasts)
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SPSin 2011

Dedicated MDs Distribution of SPS MDs in 2011
39%

(very high
efficiency ~95%) w Upgrade studies
Floating MDs

61%

(efficiency slightly
above 50%)

w Other MDs

- Beam set up (ion
and coasts)
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SPS: electron cloud,
scrubbing or coating?

— Electron cloud in 2011

1.

2.
3.

Effects on the nominal 25ns beam have become less
evident from the start

Mitigation techniques (clearing electrodes, C coating)
Progress on the high bandwidth feedback system

— 2012 studies

1.

Scrubbing in W13
® Beneficial effects on the beam ?

® Most interesting scrubbing techniques not possible for now (5ns or

10+15ns spacings from PS)

© Testing efficiency of scrubbing with uncaptured beam
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© Monitor and qualify beam induced scrubbing under different
beam/chamber conditions (beam observables, direct electron cloud

observables)

© Validate simulation models on scrubbing times (like for LHC)

— Program details to be worked out in the next SPS-BD meeting
— Questions: which beam will LHC take? Will CNGS run in parallel?

New setups for validation of a-C coating



SPSin 2012
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SPS in 2012
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Some suggestions
to Improve the efficiency?

Presently 24h floating blocks ~2 weeks apart
— 0.k. for set up and subsequent use of coasts

— Would be better 12h blocks during daytime every week for Q207?
v More continuity for optimization and fine tuning

v" Avoids lengthy checks and set up every time that the cycle is re-loaded
(typically every 1-2 months)

v’ Ensures the presence of experts when needed
v’ At least in the second part of the run?

Q20, electron cloud: MD wrap-up and preparation meetings
to be held before each new session to encourage timely data
analysis and steer the next steps (will be organized in the
frame of the SPSU-BD meetings, on Tuesdays?)




All the machines

— Preparation of beams for the LHC MDs

From FOM 2011, G. Papotti, GR
TRANSV. [Ko]\\[CH
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All the machines

— Preparation of beams for the LHC MDs
— Emittance preservation across the injector chain
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Systematic measurements with
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Differences between Booster rings?
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In summary

First MD requests have been submitted for PSB/PS/SPS, but the list is not
yet exhaustive to date

— PSB > More resources desirable for the key studies
— Resonances at 160 MeV

— Origin of instabilities, efficiency of transverse feedback in the enlarged
parameter range

— PS = Important questions
— Space charge limit at injection
— Feedback against CBI
— Alternative production schemes — like batch compression

— SPS - Redistribution of the MD time + MD follow up meetings in the frame
of SPSU-BD WG in 2012 recommended

— More frequent — and shorter — MD blocks to allow for more continuous
effort on Q20 optimization (with experts available)

— 3 to 5-day dedicated block for scrubbing studies
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Thanks to all those who help with the
coordination and/or already
submitted their MD requests

H. Bartosik, T. Bohl, S. Cettour-Cave, K. Cornelis, Y. Papaphilippou

M.E. Angoletta, B. Bahlan, E. Benedetto, N. Biancacci, A. Blas,
J. Borburgh, R. Calaga, C. Carli, H. Damerau, E. Métral,
L. Ficcadenti, A. Findlay, M. Fitterer, S. Gilardoni, B. Goddard,
M. Haase, S. Hancock, K. Hanke, W. Hofle, G. ladarola,
V. Kornilov, B. Mikulec, M. Paoluzzi, S. Redaelli, B. Salvant,
E. Shaposhnikova, R. Steinhagen, H. Timko, R. Tomas,
J. Tuckmantel, F. Zimmermann, ...
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