Minutes of the SPS Studies Wor king Group (SSWG)

1th meetingBOth April 2002

Present: G. Arduini (chairman),V. Baglin, R. Bailey, P. BaudrenghienT. Bohl, H. Burkhardt,
R.Cappi,B. Dehning,J. Garegyte, M. HauschildN. Hilleret, W. Hofle, L. JensenT. Linnecar D. Man-
glunki, F. RoncaroloG. Rumolo,E. Shaposhni&va, R. TomasJ. TuckmantelL. Vos,J. Wenninger
F. Zimmermann(secretary)

Excused: M. Jimenez

1 SPS Start-Up Schedule (G. Arduini)

The SPSscheduleforesees3 daysof start-upfrom Friday 10 to Sunday12 May, which will be
followedby 7 daysof beamscrubbing.G. Arduini raisedthe questionwhetherthe LHC beamcould
be available alreadyon Wednesdayfrom the PS,in casethe cold check-outgoeswell. R. Cappi
affirmedthata beamfrom the PSon Wednesdays not impossible. A beamon Wednesdayouldbe
usefulfor settingup atleastthe new diagnosticsn thetransferine. Thisbeamshouldhave areduced
intensity SPSdampetrtestsby W. Hoeflecouldbe donein parallel.

2 Electron-Cloud Studiesin the SPS (N. Hilleret et al.)

A numberof key parametersvill be investigatedusing numerousupgradedand novel diagnostics,
suchaselectronenepgy analyzersstrip pick ups, stripe detectoy in situ measurementsf the sec-
ondaryemissionyield, calorimetersand COLDEX.

N. Hilleret explainedthat during the scrubbingperiod a decreasen the relative pressurerise
AP/ P will beadirectsignatureof the bombardmentThis decreasés causedy two processes{l)
cleaningof the surfaceand(2) reductionof theelectron-cloudactvity (i.e., thedecreasé secondary
emissionyield). The objectivesof the scrubbingrun aretwofold. Thefirst is to determinethe ap-
proximatescrubbingtime requiredin the SPSbeforebeingableto injectinto the LHC. This depends
primarily onthepressureise. Thesecondbjectveis to validatethescrubbingscenaridor the LHC,
whichis moredirectly relatedto the secondargmission.

N. Hilleret andV. Baglin proposedo to inject testbeamsof constantpropertiesat threetimes
duringthescrubbingun, namelyatthe beginning,in themiddle,andattheend. Thedurationof each
test-beanperiodwasestimatecht 8 hours.



It is known thatthe pressuranterlocksin the arcsarethefirst to respond.From pastexperience
initially a singlebatchwith 5 — 5.5 x 10*° protonsper bunchmight be nearthe tolerablelimit. In
2000 (or 20017?) the pressuradecreasedby 30% after 3 daysof scrubbing. Therefore,N. Hilleret
estimatedhat after 2—3 daysthe bunchintensity canbe increased.If the pressureaise exceedsthe
tolerablelimit, onecaneitherreducethe duty cycle or dumpthe beamearlier The pressurdimit is
abouts x 10~7=107° torr.

Therecommendetestbeamconsistof asinglebatchof 48 buncheswith variablebunchintensity
Thebatchshouldbe shortenoughto not causegoroblemsin the arc, while atthe sametime the bunch
intensityshouldbe sufficiently high to inducemultipactingin the straightsectionswheremostof the
diagnosticss installed( WAMPAC, COLDEX, NEG tests).

Respondingo a questionby G. Arduini, R. Cappiremarled that the PS can vary the bunch
intensitywithin a factorof 2 (or AN, ~ 4 x 10'°) without majorintervention. Only 30 minutesare
neededo changethe intensity within this range. Overnightthe SPSshouldonly be operatedwith
scrubbingbeamsput not with testbeams.

G. Arduini proposedisanalternatve approacto only operatewith 72-tunchbatchesandslowly
increasethe intensity This approachwould maximizethe scrubbingtime, and not devote time to
settingup differentbeams.F. Zimmermannasked why a specialtestbeamfor the straightsections
is neededif therewill be no scrubbingin the straightsections.N. Hilleret answeredhathe expects
scrubbingin the straightsectionduringthe secondhalf of the week. V. Baglin mentionedhatin his
simulationthe 48-kunchbatchwith 10! protonsper bunchwill producea signalin COLDEX and
WAMPAC. T. Linnecarcautionedthat the availability of a testbeamwith 10! protonsperbunchis
not guaranteedor the scrubbingrun. From the point of view of the rf thereis no greatdifference
betweerbatchef 48 and72 bunches.

It wasdecidedto startthe SPSsetup with 72 bunchesand, if time permits,to startscrubbing
during the weelend May 10-12using 72 bunches. The first beamwill consistof 72 buncheswith
about3 x 10*° protonsperbunch.

G. Arduini askedwhich parametershouldberecordedduringthe scrubbing.He emphasizethat
presentlyno pressuregeadingsareavailablein the controlroom, andthat theseare urgently needed
prior to therun. It is plannedo log the beamintensityatthe startandendof eachcycle, aswell asthe
time of thebeamdump. A discussiorsuggestedhat bunchlength,bunchshape andthetrans\erse
beamsizeshouldalsobe monitored,deally from cycle to cycle.

Thenormalcycletime will be 16.8swith 2 batchesThelengthof thecycle will notbe changed.
TheSPScoordinatoM. Hauschildagreedhat?2 periodsof 8 hourseachwill beavailablefor theinjec-
tion of up to 3 batchesThedistancebetweerbatcheswill bethe minimumwhichis still compatible
with thekickerrisetime (15—-20buckets).

The pressurencreasewill be controlledby changingthe time of the beamdump. R. Bailey and
G. Arduini discussedheoperationakcenaricof dumpingthebeamin eachcycle. Thisis thesimplest
schemeanddoesnot requiremanualintervention. The latestpossibledumptime is about16 s within
thecycle. Thus,the duty factorfor the scrubbingcanbe largerthan90%. P. Baudrenghiemproposed
to vary therf voltageduringthe storein orderto shorten(or lengthen)}the buncheswhich will affect
theelectroncloudbuild up. E. Shaposhni&va pointedoutthatthe spacingoetweerbatchess another
parameteaffectingthe multipacting.

During the scrubbingrun a meetingfor stratgical discussionsvill be heldonceperday, presum-
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ably at8:30. Thiswill beorganizedby P. Collier.

The earliestday whenthe new SPScycle canbe loadedis Tuesday/th, dueto ongoingtestsof
cooling,compensatoetc.,which requirea pulsedmachine.

It is plannedo insertCOLDEX duringtheweelend,May 10-12.Thiswill take aboutonehour.

L. Jensementionedhatthe Bl groupwouldlik e to seetheMD planfor 2002.G. Arduini replied
thattheMD planwill dependontheresultsof thescrubbingrun.

3 Next Meeting

Thenext meetingof the SPSSWGis tentatvely scheduledor Tuesdayl4thMay, at09:15,in Room
865-1D17. The agendawill be postedon the web pageof the working group http://cern.ch/sl-mgt-
sps-swgandaninvitationwill besentby email.

F. Zimmermann30th April 2002



