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Present:
Oliver Aberle (secretary) – AB/ATB
Ralph Assmann (chairman) – AB/ABP 
Markus Brugger - TIS/RP
Luca Bruno – AB/ATB
Fritz Caspers – AB/RF
Enrico Chiaveri – AB/ATB
Bernd Dehning - AB /BDI
Alfredo Ferrari – AB/ATB
Brennan Goddard - AB/BT
Barbara Holzer – AB/BDI
Raymond Hanni – AB/ATB
Bernard Jeanneret - AB/ABP
Miguel Jimenez – AT/VAC
Manfred Mayer - EST/ME
Hansuli Preis - AB/ATB
Ruediger Schmidt – AB/CO
Peter Sievers - AT/MTM
Hiroshi Tsutsui AB/
Vasilis Vlachoudis – AB/ATB
Lucien Vos – AB/ABP
Wim Weterings – AB/BT

General news

Main issue of this meeting was the proposal for the LTC on June 25th. R. Assmann summarized the basic constraints for a collimation system for LHC. This means a robust system and flexible tool for operation, installed for 2007 with a reasonable cost. The nominal performance must be achievable at some point. Then he gave a short overview about the work done since last October and he thanked all the people involved in the project for their support and effort. He showed then the driving beam impact parameters for the material choice and other additional requirements. (See slides at http://www.cern.ch/lhc-collimation-project/minutes/slides/ra_introduction_ltc25jun03.pdf). Finally he presented the agenda of the talks foreseen to be presented at the LTC on 25th of June. He asked the speakers to stay to the allocated time of ten minutes for each presentation.  

Energy deposition in different materials (V. Vlachoudis)
V. Vlachoudis presented the Fluka results performed by himself and by A. Ferrari. He explained that for the material choice mainly malfunctions or faulty operations have to be considered. The three main scenarios, which have been investigated in detail, are

· Irregular beam dump at 7 TeV

· Wrong kick at injection (450 GeV)

· Energy deposition from Ions.

He showed plots and graphs for these cases (see slides at http://www.cern.ch/lhc-collimation-project/minutes/slides/FLUKA_LTC_25Jun2003.pdf). The conclusion of these results leads to a material with a low Z. Only graphite or beryllium can be considered.

100 μm of copper coating won’t withstand the heat load. A thin coating of 1 μm up to 10 μm will be investigated. The two proton cases for injection and 7 TeV result in much higher energy deposition compared to Ions.

Mechanical robustness, choice of material and mechanical design (O. Aberle)

By transforming the Fluka results to Ansys the stress values have been calculated and analysed by L. Bruno and O. Aberle. Due to a much lower energy deposition for ions this case has not been analysed with Ansys. A couple of plots have been shown for selected collimator lengths. The conclusion for the investigated materials of graphite, beryllium and C-C (carbon fibre reinforced carbon) was the exclusion of beryllium for the dump failure and the injection case. The stress values lie well above the allowed limits. For slow losses Be should be ok. The 3D C-C showed more or less the same robustness as fine grain size graphite. There could be some improvement with different types of C-C, but graphite will survive the accident scenarios. It is the first choice for the stage one collimators.
Concerning the mechanical design the LEP concept will be taken as reference. The time for prototyping and conditioning of the series is very short, so a maximum of the experience from LEP should be transferred to the LHC collimation system. The achievable tolerances and precisions are known and the system will be based on a vacuum tank with bellows and feed through. A pair of motors on each jaw will move the two-sided collimator. (see slides at http://www.cern.ch/lhc-collimation-project/minutes/slides/ANSYSLTC25june03.pdf). JB. Jeanneret suggested to sum up the results in a table and not to show too many plots.

Vacuum issues for the collimator jaws (M. Jimenez, N. Hilleret)

M. Jimenez showed the results of outgassing test performed of graphite and C-C samples (see slides at http://www.cern.ch/lhc-collimation-project/minutes/slides/Graphite and CC for UHV.pdf). The main message was the indispensable heat treatment of all C based material for LHC. A temperature of 1000° C under vacuum over two hours 9done once, possibly before further machining of jaws) plus an in situ outbaking of 250° C for 24 h will reduce the outgassing rate below the limits asked for LHC.  The vacuum recovery after a spontaneous temperature rise to 1050 ° C lies also in an acceptable range of time. A carbon-based material will be ok for collimator jaws. N. Hilleret will present these results at the LTC in the absence of M. Jimenez.

Impedance Issues (L. Vos / F. Ruggiero)

L. Vos presented the latest results of transverse impedance (see slides at http://www.cern.ch/lhc-collimation-project/minutes/slides/Computed_Trans_Imped_Col.pdf). The main news is a maximum value of less than 300 MΩ/m for graphite and around 370 MΩ/m for carbon-carbon. The allowable value, as F. Ruggiero will show at the LTC, lies at 300 MΩ/m. L. Vos identified also some main contributors with high impedance values. Another point was the comparison between 25 and 75 ns bunch spacing. There is practically no gain in impedance. 
F. Ruggiero will present these results and more from the work done by a whole team working on impedance issues. 

Proposal (R. Assmann)

Finally R. Assmann showed the proposal based on the given conclusions (see slides at http://www.cern.ch/lhc-collimation-project/minutes/slides/ra_proposal_ltc25jun03.pdf). The main points are:

· A C based robust system for phase 1. TCP 20 cm long, TCS 1 m long at IR3/IR7.
”Tertiary” collimator s at IR1, IR2, IR5 and IR8. Thin additional scrapers.
· In phase 2 installation of metallic “hybrid” collimators in IR7. Placeholders already foreseen in phase one.
· Additional special collimators in case of an upgrade to a maximum cleaning efficiency.
A schedule for the different stages have been given, he mentioned also test possibilities for the prototypes and options for possible upgrades.

Phase 1 should be considered as new baseline for the further work. The detailed engineering and finalization of the LHC optics and layout will start now. And should be freezed till the end of the year.


· Conclusion:
The proposal was approved by the collimator project meeting
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