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LARP SPS and LHC Ecloud 5 year prop

rallGoals - R&D effort in 2009 -  2015

evelop beam dynamics/feedback dynamics simulation models

lidate several simulation codes against accelerator measurement

evelop reduced linear dynamics models useful to design/estimate 

evelop experimental techniques to estimate Ecloud effects for stab

aluate possible control techniques, understand trade-offs between
stem complexity

evelop the detailed requirements for a new wideband feedback sy

roof-of-principal technology R&D on GHz bandwidth (e.g. 2 - 4 GS

rototype proof of principle processing channel, implement feedbac
nd comparisons with models.

evelop diagnostic and operational tools and codes to understand t
ccelerator measurements

ecommend architecture and technology for a general-purpose wide
 control Ecloud-driven instabilties for SPS, LHC and other facilties
commendations
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Goals -FY2008/2009 LARP Ecloud eff

erstand Ecloud dynamics via simulations and machine measuremen

articipation in E-Cloud studies at the SPS (June, August 2008), ad

nalysis of SPS and LHC beam dynamics studies, comparisons wit

daptation of SLAC’s transient analysis codes to Ecloud simulation

elling, estimation of E-Cloud effects

mparisons of Warp and Head-Tail models, results

mparisons with machine physics data (driven and free motion), va
f dynamics

traction of system dynamics, development of reduced ( linear) co
edback design estimation

evelop tools to analyse unstable data, quantify and compare syste

aluate feasibility of feedforward/feedback techniques to control un
ynamics. Estimate limits of techniques, applicability to SPS and LH

entify critical technology options, evaluate difficulty of technical im

articipation in LHC transverse feedback system commissioning



2 Workshop April 2009

Dec

Is th s are applicable?

Res

• M system specifications

• E ns

• S trumentation

Dec formance

Res

Tec al components

Tec ents

• S ired bandwidth?

• C niques?

• F and pickups?

•  w

Dev easurements

Sys roject plan
LARP CM-1

ision Point - late 2009/2010

e Ecloud dynamics feasible for feedback control? What technique

earchGoals - 2010 - 2011

odelling of closed-loop system dynamics, estimation of feedback 

valuation of possible control architectures, possible implementatio

PS Machine Physics studies, development of transient-domain ins

ision point 2011 - Proof of principle design studies, estimates of per

earchGoals 2011 - 2015

hnology R&D - Specification of wideband feedback system technic

hnical analysis of options, specification of control system requirem

ingle bunch control (wideband, within bunch Vertical plane)- Requ

ontrol alogorithm - complexity? flexibility? Machine diagnostic tech

undamental technology R&D in support of requirements - Kickers 

ideband RF instrumentation, high-speed digital signal processing

elop proof of principle processing system, evaluate with machine m

tem Design Proposal and technical implementation/construction p
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