Preface

A Mini-Workshopon Electron-CloudSimulationsfor ProtonandPositronBeamsECLOUD’02)
washeldat CERNfrom 15to 18 April 2002. Theworkshopwasorganizedoy memberof the Accel-
eratorPhysicsgroupin the CERN SL Division, with the help of aninternationalorganizingcommit-
tee,comprisingrepresentatiesfrom BNL, CERN,DESY, FNAL, KEK andSLAC. TheECLOUD’02
workshoprecevedan enthusiasticesponsdrom theinternationalacceleratophysicscommunityas
reflectedby morethan60 participantsfrom 17 differentinstitutes,which underlinesa growing con-
sensushatelectroncloudeffectshave to befully understoocdindmasteredsincethey mayotherwise
becomea performancdimit for mary next generationhigh-intensityrings. Participantsincluded
severalmemberdrom the CERN SL Operationgroup, PS ExperimentalAreasgroup,andthe LHC
Vacuumgroup. Also SLAC, KEK, andBNL displayeda stronginterestwith 6, 5 and3 participants,
respectrely.

Beaminducedmultipacting,instabilitiesandbeamblow-up driven by the accumulateatlectrons
have beenobsened at mary acceleratoraroundthe world, for exampleat CERN with the LHC
protonbeamin the SPSandin the PS,at the SLAC andKEK B factories,at the Los AlamosPSR,
atthe Bejing ElectronPositronCollider, etc. The pressurencreasecausedy the electroncloud, its
impacton beamdiagnosticsand, for the LHC, the heatload on the beamscreenand cold boreare
further primary concerns.Simulationsfor future linear collidersandintenseprotondriverssuggest
thatin thesemachineslectronsn thevacuumchambemay reachdensitieshigherby up to a factor
10-100thanin existing machines.

The electroncloud inducesbetatrontune shifts, tune spread,and trans\ersesingle- and multi-
bunchinstabilities.A variety of theoreticalandsimulationapproachebave addressethesepossibil-
ities. A numberof simulationcodeshave alsobeendeveloped,usingdifferentapproximationsand
including differentphysics. ECLOUD’02 hasreviewed the presentanalytical,simulationand mod-
elling approacheso the electron-cloudproblem, determinedthe importantoutstandingquestions,
anddevelopeda stratagyy for furtherR&D. Reportson the currentstatusof experimentabbsenations
world-wide sernedasa motivationandbenchmarkor the simulationstudies.

In this spirit, experimentalwork carriedout at mary differentlaboratoriedKEK, SLAC, CERN,
LANL, BNL, LBNL, IHEP, ANL) wasreportedin the two openingsessiongl+Il) of the workshop
on Monday 15 April. The secondsessioralso includedresultsfrom laboratorymeasurementsf
secondaryemissionand of electronenegy spectrawhich are an invaluableinput for the electron-
cloudmodelling. Tuesdays sessionglll+1V) wereentirelydevotedto the simulationsof the electron
cloud build up andof the associatedeaminstabilities. They includedpresentationsf the physics
modelswhich form the basisof the existing simulationcodes discussion®f simulationresultsand
comparisonsf simulationsandobsenations.In particular severalreportsonthesimulationof single-
bunchinstabilitiesdrivenby theelectroncloud,e.g.,by K. Ohmi (KEK), G. Rumolo(CERN), Y. Cai
(SLAC), andJ. Xing (IHEP),andontheoreticaktudiesby S. Heifets(SLAC), E. Metral (CERN)and
E. Pereedentse (BINP) demonstratetherecentfastprogressn thefield.



Wednesday two sessiongV+VI) concentrate@n plasmaphysicsapproacheandon futurere-
searchanddevelopmentaswell aspossibleremediedo the electroncloud problems respectiely. A
highlight wasthe presentatiorby T. KatsouleagUniversity of SouthernCalifornia) who appliedthe
sophisticate@ndwell bench-markd plasmasimulationcodeswvhich weredevelopedat USC/UCLA
to the electroncloud in the CERN SPS,and who also pointed out the importanceof cloud image
forces. A furtherintensifiedcollaborationwith the USC groupis foreseen Anotherinterestingsim-
ulationresultis the surprisingstrengthof the horizontalwake field in a combinedfunction magnet,
presentedy G. Rumolo(CERN).

Duringtheworkshop F. CaspergCERN)drew attentionto thepossibleinteractionof microwaves
with the electrons. At the banquethe proposedan experimentalstudy of trappedmodesnearthe
PEP-II colimatorsandtheir effect on the electroncloud. This experimentwasindeedperformedby
F.-J. Decker soonafter the workshop,on May 16. Its encouragingesultshave beenpostedon the
workshopweb site. F. Caspersstressedhat rf waves could intentionally be fed into the vacuum
chambemsa possiblemeango eithersuppresshe cloudor to enhancesurfaceconditioning.

The workshopwas summarizedn SessionVIl on Thursdaymorning by R. Macek (LANL),
O. Grobner(CERN), M. Furman(LBNL), A. Wolski (LBNL), R. Assmann(CERN),andW. Chou
(FNAL), who highlightedthe necessityof strengthenindghe internationalcollaborationon electron-
cloud effects. With this goalin mind, a few key contactpersonswere selectedrom differentinsti-
tutes,who agreedto coordinatethe future worldwide actuities relatedto laboratorymeasurements
(F.-J. Decker, SLAC; F. Ruggiero,CERN; S. Kato, KEK), theoreticalapproachegA. Chao,SLAC;
M. Furman,LBNL; S.Heifets,SLAC), andsimulation-codeomparisongF. ZimmermannCERN).

ECLOUD’02 programmepresentationsgndpapersare postedon the workshopweb site
http://wwwslap.cern.ch/collective/ecloud02. The proceedingsare structuredaccordingto the seven
workshopsessions:

e Session: ExperimentalObsenationsat Existing Acceleratorsand Concernsfor Future Ma-
chines(chairR. Macek,secretaryG. Arduini)

e Sessiorll: FurtherObsenations,LaboratoryMeasurementgndModelling (chairO. Grobner
secretanM. Jimenez)

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

e SessionV: Simulationsof Electron-Cloudnstabilities(chairT. Raubenheimesecretary. Zim-
mermann)

e SessioV: SpecificComparisonsndPlasmaApproachegchairT. KatsouleassecretanR. Ass-
mann)

e SessioVI: Discussion®f FutureStudiesCollaborationsandPossibleSolutions(chairW. Chou,
secretanyO. Briining)



e SessioVIl: SummaryTalks(chairS. Myers,secretaryr. Ruggiero)

Theseproceedinghave beenpublishedin paperand electronicform. The papercopy is in black
andwhite; theelectronicversioncontainscolour pictures.Electroniccopiescanberetrievedthrough:
http://wwwslap.cern.ch/coll ective/ecloud02/proceedings. In addition,workshopparticipantsvereen-
couragedo submittheir contributionsto a specialECLOUD’02 conferenceedition of PhysicalRe-
view SpecialTopics- AcceleratorandBeams.

Thecompilationof theseproceedingsvould not have beenpossiblewithout the help of the chair
men, scientificsecretariesandspealersof all the sessionsin particular we would lik e to thankall
the participantdor their stimulatingcontributions.
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