Minutes BCSG 7.11.2001 R. Assmann

4" Meeting of the LHC Beam Cleaning Study Group 7.11.2001

Present: R Assmann (chairman), H. Burkhardt, G. Burtin, B. Dehning, C. Fischer, E. Gschwendtner,
J.B. Jeanneret, R. Jung, V. Kain, R. Schmidt, J. Wenninger

1) LHC Orbit Feedback (J. Wenninger)

J. Wenninger presented a detailed study of the LHC orbit feedback. The presentation is appended
in the PDF version of the minutes and is avail able on our web site. Jorg pointed out that the cold correc-
tors are too slow for a fast feedback. They can run a a maximum of 1 Hz. The warm correctors are much
faster, alowing to run at 10 Hz, maybe at 20 Hz (they ramp to full current in about 0.5s). Taking into ac-
count the orbit smapling (10 Hz) and theresponse delays (up to 125 ms) a global orbit feedback with 0.2-
05 Hz can be envisaged. A local feedback could run at about 1Hz, if needed. The bandwidth could be
increased to 510Hz by installing more warm correctors, by increasing the orbit sampling (to 20 Hz), and
by reducing the delays in response. Jorg pointed out that the need fro such a fast feedback should be
demonstrated. He calculated the effect from snapback of random B1. The resulting orbit change of 1 mm
can be corrected by 900 nrad rms kicks. There is no shortage of corrector strength.

Further questions on orbit stability were discussed, centering on high frequencies (e.g. motion at
50Hz), the time-dependent orbit during snapback, and the interaction of local orbit feedbacks with the
machine protection requirements of the collimation system.

2) Preliminary Beam Loss Studies (V. Kain)

V. Kain presented her first results on beam loss studies, done together with R. Schmidt as a techni-
cal student. Thepresentation is appended in the PDF version of the minutes and is available on our web
site. Verena introduced the physic implemented in her tracking program The programallows tracking of
abeamdistribution in 1D during a magnet quench. Verena showed that, depending on thetime scdes,
the particles must be tracked or an adiabatic change of orbit can be assumed. She calculated the max-
mum orbit distortion for quenching of different dipoles, showing that the orbit can reach 9.5s for certain
phase advance conditions. This means that the collimation system does protect efficiently against
adiabatic orbit changes in one phase, however, not in the orthogonal phase. Further work isrequired.

3) Survey, Collective Effects and Thermal Studies (J.B. Jeanneret)

J.B. Jeanneret reported on three meetings. The presentation is appended in the PDF version of the
minutes and is available on our web site. A meetingwith J.P. Quesnel, C. Fischer and himself addressed
the survey and mounting accuracy for the collimators. The initial survey accuracy will be 150 nin, de-
grading to 200 nm after one year of operation. J.B. Jeanneret also had a meeting with D. Brandt and
L.Vos on collective effects. A tapering will be needed, adding about 0.2 m to the length of the jaws
(0.2 m primary, 0.5 m secondary). This will require a change in the layout of the cleaning insertions. An
RF contact might be needed on the collimator jaws. L. Vos and D. Brandt also questioned the vacuum
ports on the collimator tank. Further work is required. Finally, J.B. Jeanneret reported on a meeting with
T. Kurtyka, R. Vabuen, C. Fischer, R. Jung, and himself. They discussed possible support on thermal
studiesfor the collimators. There was no result and further discussions are needed.

4) Next meeting

The next meeting remains to be announced, due to the Bl review on November 19",
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Primary Collimator in IP7
Beaml, Collision: Quench at D2 right of IP2,

Beaml, Collision: Quench at D2 right of IP2,
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Primary Collimator in IP7
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Secondary Collimators at ~ 30°, ~ 90° and at ~ 150°
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Verena Kain, Geneva, 7-Nov-2001
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