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• Recap LEB Working Group and System 

• Aperture 
Aperture Calculations (M Giovannozzi + B Holzer) 

Aperture Observations (B Holzer) 

• Other Considerations 
Vacuum (G Lanza) 

Experimental Background (G Corti)  

Impedance (B Salvant) 

Machine protection (J Wenninger) 

• Summary 

 

 

Introduction 
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LEB - Working Group 

 
• LHC Experimental Beampipes(LEB) Working Group 

 Forum for discussing changes to layouts in experimental 
vacuum sectors 

Representatives from all experiments and relevant 
machine groups 

 LEB website on sharepoint [http://cern.ch/leb] 
Presentations and minutes are recorded on INDICO[1] 

 

 

 

 

 

 
[1] http://indico.cern.ch/categoryDisplay.py?categId=2261 
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High beta* 

Movable system centred around beam-beam interactions therefore cavern stability not considered for study   
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Mechanical tolerances 
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Positioning tolerances 

200 micron mech tols. taken for 
aperture analyses – to be met by final 
assembly tolerances. 
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Aperture Calculations 

200 micron mech + psn tols. Finally 
taken Based on 3.5 mm Inner radius 
see paper “VELO Aperture 
Considerations for the LHCb Upgrade” 
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Aperture Calculations 



12 LMC 12 December 2012                                  [http://cern.ch/leb]                         LHCB VELO Upgrade – Mark Gallilee 

Aperture Calculations 



13 LMC 12 December 2012                                  [http://cern.ch/leb]                         LHCB VELO Upgrade – Mark Gallilee 

Aperture Calculations 
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Aperture Observations 

Presented by B.Holzer at the LEB on 8/10/2012  

(Negative kick on beam 1) 

(Positive kick on beam 1) 

LHCb spectometer polarity could have 
general aperture implications for LHCb 
25 ns running – needs to be addressed 
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Impedance 

Assumes β* 
up to 15m 

B. Salvant and impedance team; LEB ad hoc meeting10/12/2012  
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Vacuum 

G.Lanza LEB ad-hoc meeting 10/12/2012  
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Experiment Background 

G.Corti private communication 11/12/2012  
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Machine Protection/Collimation 



19 LMC 12 December 2012                                  [http://cern.ch/leb]                         LHCB VELO Upgrade – Mark Gallilee 

Machine Protection/Collimation 

One should remark that: 
- After LS1 the TCT will move back further from the IP. This changes the 
situation, but I cannot say in which direction it goes without some further 
simulation. 
- In the talk the TCT was assume to be around 9 sigma, while presently it 
sits at 12 sigma. This means that it is currently even easier to touch the 
VELO (+ we are at lower energy , so the correctors have a much larger 
reach !). 
- Bringing the VELO closer to the beam will expose it obviously even more. 
- We are currently protected by bringing the beams close to VELO by a 
redundant interlock on the beam position and on the corrector settings.  
If they would fail, then it is the LHCb BCM or our BLMs (depending on 
where the beam touches) that have to spring into action. 
  
No particular worries, but bringing a detector closer to the beams is 
exposing it more... 
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LEB Summary 

– With nominal foil radius of 3.5 mm, assuming 200 µm mech. Tols (to be confirmed 
with final foils), 200 µm closed orbit tols, minimum aperture at collision would be 
31σ, assuming worst case of β* levelling.  A summary can be found in the paper 
“VELO Aperture Considerations for the LHCb Upgrade” By R. Appleby, M. Neat, M. 
Ferro-Luzzi, M. Giovannozzi, B. Holzer – to be published as an ATS note soon; 

 

– It has been recommended by Machine Protection that an upgraded VELO should 
participate in the loss maps; 

 

– Require full studies with the final design for vacuum, machine protection and 
impedance optimisation; 

 

– Preliminary impedance studies expect a worst case increase of 0.5 % on total LHC 
transverse impedance, longitudinal could actually decrease. An extensive study of 
impedance will be required to optimise the final design for the machine; 

 

– No show stoppers seen so far based on the presented studies.  Further studies 
needed on the final design and layout. 

 

  


