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LHC Collimator Project
Meeting Team
Summary of the 1st meeting held on

24 January 2003

Present: 
Ralph Assmann (chairman) – AB/ABP
Oliver Aberle (secretary) – AB/ATB
Markus Brugger - TIS/RP
Philip Bryant - AC/TSC
Enrico Chiaveri – AB/ATB
Bernard Jeanneret - AB/ABP
Manfred Mayer - EST/ME
Hansuli Preis - AB/ATB
Stefan Roesler - TIS/RP
Peter Sievers - AT/MTM
Wim Weterings - AB/BT
Excused:
Luca Bruno – AB/ATB
Bernd Dehning - AB/BDI
Alfredo Ferrari – AB/ATB
Brennan Goddard - AB/BT
Willi Kalbreier - AT/MEL
Francesco Ruggiero – AB/ABP
Ruediger Schmidt – AB/CO
Vasilis Vlachoudis – AB/ATB
Introduction

Enrico Chiaveri made a short introduction about the mandate of the LHC Collimator Project Team, which is 

· Review different technical options for LHC collimators.

· Select the most appropriate hardware solutions; assure consistency with other LHC equipment.

· Produce the technical designs and prototypes of collimators, organize and track production and installation.

A preliminary planning has been given:

Fabrication of 66 collimators in time for installation middle of 2006.

12 spare collimators.

Prototype: April 2004

A possible candidate for April 2003

These short delays need a good collaboration and coordination between different fields.

The persons invited cover most of the necessary competences for this project. Other persons might be invited or asked for their advice (e.g. R. Jung).

The meeting will take place every 2 weeks. The minutes will be published on the WEB.

Project

Ralph Assmann made a short introduction and showed the new home page of the LHC Collimation Project. He explained the mandate and the close collaboration between the

Collimator Project Meeting Team and the
LHC Collimation Working Group.
Ralph pointed out to keep an eye to the two major characters of the collimator, which are robustness and efficiency.

Material

Peter Sievers showed a transparency indicating the two main cases (see annex 1) to be investigated for the collimator. Case 1 has to be investigated even it might not occur very often (at least once a year).
Action: More precise: Who in BT group?.
There has been an agreement to consider both cases independently. In a second step the results will be evaluated to find a compromise, which fulfills both requirements. 
On the question of Phil Bryant about the beam impact zone Ralph and Bernard Jeanneret mentioned a depth of 1 mm at top energy up to max. 5 mm at injection.
Due to the high stored energy of LHC an overall gain of factor 400 compared to copper collimators has to be envisaged.
Peter gave already some hint on the material. The Fluka calculations will show that in detail. 
Ralph threw up the question about Ions, which have less intensity, but more mass. After Bernard it should be better than the proton. (After meeting information: 10^7 ions per bunch, is equivalent to 10^9 protons in terms of stored energy and 0.65 10^10 protons in terms of ionization power immediately after impact, JBJ).
Action items:
Define p input map for case 2 (RA).



Investigate ion case (PS et al).

Fluka calculations

Ralph presented some plots of Fluka calculations, performed by Alfredo Ferrari and Vasilis Vlachoudis. (Worst case shock beam impact (description)).
The beam interaction with the collimator is 5 ( (around 1 mm), but the shower cascade is very important. The temperatures for different materials are:

· Al: more than 6000( C.
· Graphite/Bornitride: 1800( C.
· Be: 1000( C.
· Ti: 32000( C.
The possibilities of coating and doping have been mentioned. 
Peter asked to do some simulations performed with Fluka:

0.1 mm Cu on graphite, 10 mm graphite on copper and copper doped graphite. 
Acton items:
Fluka calculations for slow beam loss (case 2)



(AF, VV)

Agenda for next meeting

Items to be presented on the next meeting:

Fluka results by Alfredo or Vasilis (Cu coating on graphite)
Ansys results and mech. Studies by Luca/Oliver

Summary on Impedance and electron cloud constraints from the CWG (RA).
Annexe :
First LHC Collimator Project Meeting (Slide presented by P. Sievers)
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First LHC Collimator
Project Meeting

Fast Proton Loss (smallr than ns). Protons accidentally kicked
out of aperture onto the front face of a dump (collimator)

~Base Line, proton-density in hor_and vert. direction on front face:
dpfiz dy, energy 450 and 7000 GeVic

-FLUKA + low Zrlow density material  Li, Ice, Be, C, Diamond,
Ceramics, AL, Ti or any corbination of thetn): dE/dim ( Joule/er) -
high specific heat - low adiabatic temperature rise - low thermal
expansion, low Young's modulus (high elasticity) _, low thermal
stresss - yielding, melting, vaporizing,

-Additional Conditions: el conductivity, shape, vacuu, bakable,

Slow (several m s ) and continuous Proton Loss. Protors slowly
drifting towards the front or side face of a collimator

-Base Line dp/dx dy, Encrgy.
“FLUKA + Naerial: dEfdm.

Proton Flux in time dp/d: dW(y,z, Vdm ( Wailigd)

-RF-Losses, depending on p-intensily, energy, beam distance, el
conductivily and shape of collimator. Additional heal source AW/dV
(Waltfom™3) or dW/dF( Watticm™3).

Heal Transport Eqation —» (specific heat) -sthemnal conducivity!]
-Tzy.zh)

A1, Cn, cooling, compalible with the machine.

Aim: Try to combine the technical sohutiors for case [ and 11722
Do we overemphasize case I?

Try to foresee fast, remote “replacement” of collimators when hit
(and broken?) by case L.

24/01/2003 P. Sievers - AT
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