
Preface

A Mini-WorkshoponElectron-CloudSimulationsfor ProtonandPositronBeams(ECLOUD’02)
washeldatCERNfrom 15to 18April 2002.Theworkshopwasorganizedby membersof theAccel-
eratorPhysicsgroupin theCERNSL Division,with thehelpof aninternationalorganizingcommit-
tee,comprisingrepresentativesfrom BNL, CERN,DESY, FNAL, KEK andSLAC.TheECLOUD’02
workshopreceivedanenthusiasticresponsefrom theinternationalaccelerator-physicscommunityas
reflectedby morethan60 participantsfrom 17 differentinstitutes,which underlinesa growing con-
sensusthatelectroncloudeffectshaveto befully understoodandmastered,sincethey mayotherwise
becomea performancelimit for many next generationhigh-intensityrings. Participantsincluded
severalmembersfrom theCERNSL Operationgroup,PSExperimentalAreasgroup,andtheLHC
Vacuumgroup.Also SLAC, KEK, andBNL displayeda stronginterestwith 6, 5 and3 participants,
respectively.

Beaminducedmultipacting,instabilitiesandbeamblow-up drivenby theaccumulatedelectrons
have beenobserved at many acceleratorsaroundthe world, for exampleat CERN with the LHC
protonbeamin the SPSandin thePS,at the SLAC andKEK B factories,at the Los AlamosPSR,
at theBejing ElectronPositronCollider, etc. Thepressureincreasecausedby theelectroncloud,its
impacton beamdiagnosticsand,for the LHC, the heatload on the beamscreenandcold boreare
further primary concerns.Simulationsfor future linear collidersandintenseprotondriverssuggest
that in thesemachineselectronsin thevacuumchambermayreachdensitieshigherby up to a factor
10–100thanin existingmachines.

The electroncloud inducesbetatrontuneshifts, tunespread,and transversesingle-andmulti-
bunchinstabilities.A varietyof theoreticalandsimulationapproacheshaveaddressedthesepossibil-
ities. A numberof simulationcodeshave alsobeendeveloped,usingdifferentapproximationsand
includingdifferentphysics.ECLOUD’02 hasreviewedthepresentanalytical,simulationandmod-
elling approachesto the electron-cloudproblem,determinedthe importantoutstandingquestions,
anddevelopedastrategy for furtherR&D. Reportson thecurrentstatusof experimentalobservations
world-wideservedasa motivationandbenchmarkfor thesimulationstudies.

In this spirit, experimentalwork carriedout at many differentlaboratories(KEK, SLAC, CERN,
LANL, BNL, LBNL, IHEP, ANL) wasreportedin the two openingsessions(I+II) of theworkshop
on Monday 15 April. The secondsessionalso includedresultsfrom laboratorymeasurementsof
secondaryemissionandof electronenergy spectra,which arean invaluableinput for the electron-
cloudmodelling.Tuesday’ssessions(III+IV) wereentirelydevotedto thesimulationsof theelectron
cloud build up andof the associatedbeaminstabilities. They includedpresentationsof the physics
modelswhich form thebasisof theexisting simulationcodes,discussionsof simulationresultsand
comparisonsof simulationsandobservations.In particular, severalreportsonthesimulationof single-
bunchinstabilitiesdrivenby theelectroncloud,e.g.,by K. Ohmi (KEK), G. Rumolo(CERN),Y. Cai
(SLAC), andJ.Xing (IHEP),andon theoreticalstudiesby S.Heifets(SLAC), E. Metral (CERN)and
E. Perevedentsev (BINP) demonstratedtherecentfastprogressin thefield.



Wednesday’s two sessions(V+VI) concentratedon plasmaphysicsapproachesandon futurere-
searchanddevelopmentaswell aspossibleremediesto theelectroncloudproblems,respectively. A
highlight wasthepresentationby T. Katsouleas(Universityof SouthernCalifornia)who appliedthe
sophisticatedandwell bench-markedplasmasimulationcodeswhichweredevelopedat USC/UCLA
to the electroncloud in the CERN SPS,andwho alsopointedout the importanceof cloud image
forces.A further intensifiedcollaborationwith theUSCgroupis foreseen.Anotherinterestingsim-
ulation resultis thesurprisingstrengthof thehorizontalwake field in a combinedfunctionmagnet,
presentedby G. Rumolo(CERN).

Duringtheworkshop,F. Caspers(CERN)drew attentionto thepossibleinteractionof microwaves
with the electrons.At the banquet,he proposedan experimentalstudyof trappedmodesnearthe
PEP-IIcolimatorsandtheir effect on theelectroncloud. This experimentwasindeedperformedby
F.-J. Decker soonafter the workshop,on May 16. Its encouragingresultshave beenpostedon the
workshopweb site. F. Caspersstressedthat rf waves could intentionally be fed into the vacuum
chamberasapossiblemeansto eithersuppressthecloudor to enhancesurfaceconditioning.

The workshopwas summarizedin SessionVII on Thursdaymorning by R. Macek (LANL),
O. Gröbner(CERN),M. Furman(LBNL), A. Wolski (LBNL), R. Assmann(CERN),andW. Chou
(FNAL), who highlightedthenecessityof strengtheningthe internationalcollaborationon electron-
cloudeffects. With this goal in mind, a few key contactpersonswereselectedfrom differentinsti-
tutes,who agreedto coordinatethe future worldwide activities relatedto laboratorymeasurements
(F.-J.Decker, SLAC; F. Ruggiero,CERN;S. Kato, KEK), theoreticalapproaches(A. Chao,SLAC;
M. Furman,LBNL; S.Heifets,SLAC), andsimulation-codecomparisons(F. Zimmermann,CERN).

ECLOUD’02 programme,presentations,andpapersarepostedon theworkshopwebsite
http://wwwslap.cern.ch/collective/ecloud02. The proceedingsarestructuredaccordingto the seven
workshopsessions:

SessionI: ExperimentalObservationsat Existing AcceleratorsandConcernsfor FutureMa-
chines(chairR. Macek,secretaryG. Arduini)

SessionII: FurtherObservations,LaboratoryMeasurements,andModelling (chairO. Gröbner,
secretaryM. Jimenez)

SessionIII: Simulationsof Electron-CloudBuild Up (chairM. Furman,secretaryG. Rumolo)

SessionIV: Simulationsof Electron-CloudInstabilities(chairT. Raubenheimer, secretaryF. Zim-
mermann)

SessionV: SpecificComparisonsandPlasmaApproaches(chairT. Katsouleas,secretaryR.Ass-
mann)

SessionVI: Discussionsof FutureStudies,Collaborations,andPossibleSolutions(chairW. Chou,
secretaryO. Brüning)



SessionVII: SummaryTalks(chairS.Myers,secretaryF. Ruggiero)

Theseproceedingshave beenpublishedin paperandelectronicform. The papercopy is in black
andwhite; theelectronicversioncontainscolourpictures.Electroniccopiescanberetrievedthrough:
http://wwwslap.cern.ch/collective/ecloud02/proceedings. In addition,workshopparticipantswereen-
couragedto submittheir contributionsto a specialECLOUD’02 conferenceeditionof PhysicalRe-
view SpecialTopics- AcceleratorsandBeams.

Thecompilationof theseproceedingswouldnothavebeenpossiblewithout thehelpof thechair-
men,scientificsecretaries,andspeakersof all thesessions.In particular, we would like to thankall
theparticipantsfor their stimulatingcontributions.

Geneva,10 June2002
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