O. Aberle, 08.04.03


LHC Collimator Project Meeting
Summary of the 5th meeting held on

04 April 2003

Present:
Oliver Aberle (secretary) – AB/ATB
Ralph Assmann (chairman) – AB/ABP 
Luca Bruno – AB/ATB
Fritz Caspers – AB/RF
Enrico Chiaveri – AB/ATB
Bernd Dehning - AB /BDI
Brennan Goddard - AB/BT
Bernard Jeanneret - AB/ABP
Miguel Jimenez – AT/VAC
Verena Kain – AB/CO
Ruediger Schmidt – AB/CO
Vasilis Vlachoudis – AB/ATB
Lucien Vos – AB/ABP
Wim Weterings – AB/BT
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Comments on last minutes
JB Jeanneret had a remark on the stress values presented in the last meeting. Due to shorter retriggering times these values for C and Be are more favourable. A discussion started whether to change the baseline for the new trigger times now or at a later time. To change the setting now would require to recalculate the Fluka and Ansys studies for all considered cases. This would take a considerable time. The other approach would be to continue with the actual scenarios and to scale the results by a factor 2-3 for judging feasibility. At a later stage the whole calculation chain including also impedance and radioprotection aspects shall be gone through for the adapted solution. For the moment R. Assmann wants to stick to the schedule as agreed in the last meeting. Therefore the actual scenarios should be kept. E. Chiaveri agreed on this point and wants to push the progress for the prototype with a functional specification and a material choice for the next weeks.
News from J. Uythoven is a guaranteed retriggering delay of 0.7 μs (before 1.3 μs). A first estimate from B. Goddard on the probability of an injection kicker failure came up with one event over 10 years.
Action item:
· Refine the realistic failure mode probability for injection kickers (BG in collaboration with MPWG)
· Functional specifications for TCP and TCS (OA & LB)
News on Fluka 
V. Vlachoudis reported about the ongoing and still missing cases like LHC ion case and slow case. L. Bruno can now provide the mechanical references for carbon-carbon. R. Schmidt proposed to take contact with people from GSI, who are very experienced in ions and might help for Fluka problems.
Action items:


· Update on FLUKA calculations. (AF, VV).
- Cu doped C for different cases
- Slow case for C, Be, Cu (Ti?)
- Cases for Ions
Ansys

The properties for carbon-carbon are now available and with Fluka data for this material the first stress analysis can be done soon.
A first run with dynamic calculations has been done. The results have to be analysed. 
Action items:


· Update on ANSYS calculations (OA, LB)
-Results for other forms of graphite, especially Carbon-Carbon
-Results for injection case
-Results for ion case, as soon as Fluka data is available
Engineering baseline

Two main concepts for the collimator design have been presented (Slides can be found under http://www.cern.ch/lhc-collimation-project/minutes/slides/Engineering Baseline.ppt). The first point has been the general dimensions of a collimator jaw, regardless of its material. The height of the jaw has to be at least 40 mm, its thickness not less than 25 mm. The 40 mm height provides space for ±10 σ aperture and ±4 mm orbit allowance at the collimator. The jaw does then not require orbit adjustment in this plane.
1. A collimator based on the system used for LEP has been proposed. This means a vacuum tank with two jaws facing each other. The motorization has to traverse the vacuum chamber via bellows. The same is true for the cooling circuits and the electricity for the bake out heating. A precise home position might be found easily by pushing the jaws against each other. The absolute opening has to be known in any case. Also a motor independent positioning system must be provided.
2. An alternative option is a closed system. The vacuum chamber would be a tube with the jaws shrink fitted inside. Cooling and heating would be installed inside the tube walls, also the movement could be kept outside the vacuum. A temperature-induced deformation of the jaws might be reduced by the circular closed housing of the tube (the first version has a one sided open housing). Component exchanges might be possible due to its modular structure. The fixed jaw opening needs a second jaw in a row to provide a two-sided collimator. This doubles the space that is occupied with collimator tanks in the cleaning insertions. R. Schmidt suggested putting Cu on one side, C on the other side. A hybrid system with Cu and C would then stay within the same length. There might be an advantage for the relative positioning on the outside of the tube. During the discussion F. Caspers proposed to put 2 BPM buttons, which could be much smaller than a standard BPM, to evaluate the jaws position. As they would be very close to the beam, the sensibility would be very good. L. Vos added that a relative measurement would be easy end precise. This proposal will be followed in closer detail.
Action items:


· Independent jaw positioning measurements with BPMs in/on the jaws surface.

Impedance

L. Vos showed slides with his latest result on impedance for collimators in graphite (slides can be found at http://www.cern.ch/lhc-collimation-project/minutes/slides/Impedance/TRANSVERSE_IMPEDANCE_LIMITS.doc). He gave impedance numbers for frequencies of 8 kHz and 20 MHz. At injection and at top energy with the collimators in the position of “injection” impedance can be accepted. At top energy with the collimator jaws close to the beam the impedance rises to unacceptable high values. He proposes a possible solution relying on Landau damping by the full beam-beam just before and during the squeeze, as the feedback system has to be switched off during collision.  Impedance could be handled for top energy with the help of octupoles and collimators positioned out. With beams in collision the collimators could be closed, relying on damping by the beam-beam. R. Assmann doesn’t see how to master the LHC machine for a beta squeeze while beams are in collision.

The identified impedance limit for the available octupole strength and at 7 TeV would be 220 M(/m overall, respective 110 M(/m for the collimators. LV will ask people from AB/RF for the maximum gain that the feedback can offer at top energy at 20 MHz.


Material

F. Caspers mentioned a special form of graphite foam he found on the web (http://www.ms.ornl.gov/researchgroups/cmt/foam/foams.htm), which has e.g. a high thermal conductivity, and asked if graphite foams are known and have been considered for the use in collimators. L. Bruno answered that he is aware of C foams and that they aren’t suitable for surface quality reasons. The high number of open pores contributes to the high thermal conductivity especially in presence of fluids. For mechanical properties isotopic graphite is preferable with a grain size as small as possible. The information found by FC is very useful as there are unknown properties described.

Being asked about impedance measurements F. Caspers denied the possibility to measure impedance on samples. On the other hand he could measure physical and electrical properties for different materials in a short time.
Next meeting will be on April 17, 2003 at 16h00.  Please take notice of the different week day and time.
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