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Impedance
JB Jeanneret presented a possible two-stage collimation system with C and Be, complementing other ideas (slides can be found at
www.cern.ch/lhc-collimation-project/minutes/slides/Impedance/cpmz.ps).
The transversal impedance can be kept low:

· Due to the dump kickers C is needed for horizontal collimators, which means 30 % of all jaws.

· For the rest he proposes Be.

· Compared to a Cu system he estimates an impedance ZC+Be = 4.4 vs. ZCu = 1
L. Vos urges to have the lowest possible impedance for a collimation system, which fulfils its requirements. JB Jeanneret assumes a Z/ ZCu of 3 as acceptable, which would need a further improvement of 1.5. To go from n1 = 6 to n1 = 6.9, (still inside the aperture specification) could provide the required improvement.

JBJ reminded us also about the possible retriggering time for MKEs (2 to 4). B. Goddard agreed to come up with new values until the end of the month. He estimates the possible gain around 2. 
Action item:
· Check the realistic failure mode probability for injection kickers (BG in collaboration with MPWG)

· Update on retriggering delay (BG)
JBJ showed a table of questions he has concerning impedance for different material layers. This will be investigated over the next weeks.

R. Ostojic reported about a 350 W cooling capacity at the triplets. This limitation is given by the 1.9 K system at this point. He pointed out that the contribution of about 10% heat load from the cleaning system has not been included originally.  He can’t see any space restrictions for additional tertiary collimators before the D1 close to the triplets. The situation in IP2 and IP8 with cold D1’s requires attention, however. It was agreed to reserve already now space for triplet protection, vacuum equipment and eventual tertiary collimators.
Action item:

· Preliminary space reservations for the triplet protection (RS)

· Simulations of new hardware positions (RA)
Outcommings from MAC and LTC
MAC:

The main reaction to RAs presentation has been positive. Most of the points were agreed. The distribution of the tertiary halo over 50 m was questioned. They asked to calculate this in detail. It also has been advised to make several verifications through experiments. Sandia Labs in the US were mentioned as possible place. Several questions were asked about impedance. Collimation will be again on the MAC agenda in December.

LTC:

Several points have been discussed. Impedance is seen as a major problem. The tune spread is not clear and is difficult to predict.

For injection the feedback systems gain must be kept high up to 20 MHz, which is not the case now. This would allow stabilizing the beam at injection. 

Collimators have to be open during the ramp.
At high energy and open collimators the beam would still be stable. When the collimator jaws are closed and before the beams go to collision there must be a feedback system damping the beam. However, the feedback system could cause severe emittence growth due to non-zero tune spread. A factor of 10 increase in transverse impedance is therefore not acceptable. Further studies are ongoing.
Vacuum issues

M. Jimenez stated, that C is acceptable in the LHC UHV system, if the materials are treated properly (heat treatment, in situ bake out) and if the temperature of the C blocks is kept below 50°C (Slides can be found under
 www.cern.ch/lhc-collimation-project/minutes/slides/JMJ%20LTC%20March%2003.ppt). At 100°C the outgassing rate is too high for graphite. Values in the range 10 · 10-10 mbar · l/ (sec  · cm2) have been reached with carbon 2020PT. A factor of 10 will be lost by each 100° temperature rise. Another factor of 10 exist between samples with or without preliminary bake out. After his experience metal coating of carbon surfaces doesn’t reduce the outgassing rate, on the contrary. Ion pumps will do the most work on pumping CH species and could recover from a short peak (10 sec.) due to a local heat up of a collimator jaw. The recovery time is in the range of 2h or more. For a slow heating increase above 50°C there will be a degradation of the vacuum.
Action item:

· M. Jimenez is preparing outgassing tests on samples delivered by ATB/TD. In the moment he is doing tests on graphite with high local temperature spots (EB) at 1200°C. 
Ansys results

O. Aberle showed a few slides on new Ansys results. (Slides can be found under www.cern.ch/lhc-collimation-project/minutes/slides/Conceptual%20Design2%20presentation.pdf).
The boundary conditions are the following:

Calculations have been done for Graphite and Beryllium. The Fluka data set for case 1 has been used. The meshing has been refined to 5 x 5 mm for these calculations and results show good correspondence to the first results shown by L. Bruno
The length has been reduced step by step to find the length where the material would withstand the stresses. For C the region around 200 mm in length showed 25 MPa for allowable 18 MPa. These results are achieved with plane strain (stress overestimating) but with static assumptions. An investigation of the dynamic case has to be done and will deliver higher values. The same run has been performed for Be resulting in stress values a factor 10 too high. Temperatures lie in the range of 530°C  for C and 290°C  for Be, however, Be has inferior material properties. 

A 2 cm jaw in graphite has been studied. Temperature lies at 190°C and stresses are quite low. Even for a still to be performed dynamic calculation the stresses could be in the acceptable range. Be at 2 cm shows stresses double of the acceptable values (350MPa for 160Mpa allowed). Carbon-carbon composite materials will be checked next.

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
· Update on FLUKA calculations. (AF, VV).
- Cu doped C for different cases
- Slow case for C, Be, Cu (Ti?)
- Cases for Ions
Next meeting will be on April 4, 2003.
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