Minutes of the SPS Studies Wor king Group (SSWG)

2Nd meeting14th May 2002

Present: G. Arduini, R. Bailey, T. Bohl, H. Burkhardt,R. Cappi,P. Collier, K. Cornelis(chair
man),B. Dehning,W. Hofle,M. Jimenez]T. Linnecar F. RoncaroloG. Rumolo,F. Schmidt,R. Tomas,
J. TuckmantelP. Urschuetz,J. Uythoven,L. Vos,J. WenningerF. Zimmermann(secretary)

1 Statusof the Scrubbing Run (K. Cornelis)

The scrubbingrun progressesvell. The SPSoperatesvith about1.2 x 10! protonsper bunch, 2
batchesof 72 bunchesat 26 GeV, with presentlyl5.9 s storetime (high duty cycle). Over the last
daysthe vacuumpressurenasimproved, andit is now everywherebelov the 2001trip levels. Until
Monday 20-50%trans\erseemittanceblow up wasmeasuredThis hasdecreasetb about20%after
an adjustmentf the trans\ersedamperon Monday afternoon. The obsened beamlossesbecome
smallerfrom dayto day, whichindicateghatthey arecausecitherby theelectroncloudor by thebad
vacuum.K. Cornelisstressedhatin orderto determinewvherein thebatchlossesoccurthe possibility
of taking fast-BCT measurementat two timesin the samecycle would be highly desirable. It is
unclearif the beamlossesarerelatedto trans\erseor longitudinalblow up. A possibleexplanation
couldbea‘dynamicscraping’dueto the high chromaticityandthe nonlinearfield of the cloud.

On Mondaymorningthe maximumsecondargmissionyield haddecreasetb 1.7 from aninitial
value of 2.3, measuredwo or threedaysearlier At the sametime the multipactingthresholdhas
alsoimproved. On Saturdayeveningthe threshold(with a single batch)wasaround6 x 10'° for a
field-freeregion,and4 — 4.5 x 10'° in adipolefield. On Mondaythethresholdn thefield-freeregion
hadincreasedo about8 x 10! and6 — 6.5 x 10, respectiely.

Dueto thesurfaceconditioning,theelectronsignalhasattenuatedandthestrip detectomolonger
detectsa signal from a single batch. M. Jimenezmentionedthat the electroncloud still posesa
problemfor COLDEX, however. Accordingto onediagnosticaupto 5 W/m heatloadaredeposited,
while two otherCOLDEX signalsandthe upstreamWAMPAC calorimetelindicatea 10 timeslower
heatloadof about0.5W/m.

T. Linnecarasledwhy the scrubbingsituationis somuchbetterthanlastyear K. Cornelisreplied
thatwe do not know yetwhatwill happenf we changethe beamorbit. M. Jimenezointedout that
nearthe thresholdwe are losing the two strip structure,which suggestghat the entire chamberis
beingcleaned.He alsoemphasizethatthe bunchintensitythis yearis considerabljhigherthanlast
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year Thisincreasesheelectronenegiesandshouldresultin amuchbettercleaningefficiency of the
electrons.A secondguestionby T. Linnecarconcernedhe differencebetweernoperationat constant
enegy andaccelerationn the450GeV cycle. It is believedthatthe electroncloudis not sensitve to
thechambetemperature.

Thepresenbunchlengthis 4ns(40). J. Uythovenreportedhatsincethe startof 2-batchoperation
thetemperaturef thekickerferrite is constantlyrising. Sofarit hasincreasedo about50°C, with no
signof saturation.Thekickersarebelievedto stopfunctioningaround100-130C. The performance
of the  kickersshouldsuffer earlierthanthe extraction/injectiorkickers. The heatingis expectedo
becomeworsewith 3-batchoperation.

K. Cornelismentionedhatthereis aregularmeetingevery morningat8:45nearthecontrolroom,
wherethe progresof the scrubbingrunis beingdiscussed.

2 Resonance Driving Termsat 26 GeV (R. Tomas)

R. Tomasreportedon the analysisof the 2001 MDs. Measurementa/ere performedat 26 GeV with
asinglebunchof 2 x 10'° protons. The chromaticitywas setcloseto zero,tuneswerevaried,and
dataweretakenfor differentsettingsof the extractionsextupoles.

A seriousproblemis the high ratio of badBPMsfor the 100-turndatataking. R. Tomasshaved
typical examples,whereit appearghatthe BPM errorsare causedoy noise,occurringon every so
mary turns. This problemmight not showv up in the closedorbit readingwhich is averaged.

In additionto singularbad BPMs, often all BPMs in one or two entire sextantsfail together
(differentsectordor differentdatasets).R. Tomasdevelopeda scheméo rejectbadBPMsfrom the
resonanceanalysis.Thisis basedon comparingthermsspreadn the FFT spectrunoutsidethetune
line with a thresholdvalue chosenafterinspectingthe data. F. Schmidtasked who from Bl should
be contactedo helpin resolvingthis problem. It wasremarledthatJ.-J.Grasis responsibldor the
BPM softwareandR. Jonedor all otheraspects.

A completeunderstandingf the linear couplingmeasurementvasachiezd. The strengthof the
linearcouplingis inferredby comparingheheightof thetwo linesin theFFT spectruntorresponding
to the horizontalandverticaltuneasafunction of the skew quadrupolesetting. Computingthis ratio
of tuenlines for both planesand multiplying the resultsremoves the dependencen the ratio of
oscillationamplitudes(the latter dependn the orientationof the coupledplanesof motion at the
kicker). The new analysisprocedurerendershe measuremerfully symmetric. A finite amountof
residualcouplingremainsevenatthe optimumsettingof the skew quadrupoleF. Schmidtmentioned
thatthis residualcorrespondso a closesttune approachof the orderof 10~3. For the real machine
the bestskew-quadrupolesettingwasfoundto be —0.11 A.

Theanalysisof resonance-dving termscalculateghe heightof a sextupole-resonancéne for all
BPMsaroundthering. In this plot locationsof strongsextupolesshown up asstepchangesDatawere
takenwith andwithout activationof theextractionsextupoles.In thelattercasetheorbit offsetsatthe
extractionsextupolesareaconcernsincethey introducesignficantoetabeating.Thebetabeatingwas
inferredfrom turn-by-turnorbit data following theschemealevelopedby J. MorpugoandJKlem. The
phasebeatingwasfoundto be 3° for the baselineoptics,and8.5° with extractionsextupolesturned
on. Thelattercorresponds$o 15% betabeating.



In severalbut notall casesncludingthe sextupoledisplacemenin the simulationyieldeda better
agreemenbetweensimulationand measurementThe orbit offsetin the extraction sextupoleswas
estimatedrom the orbit readingat nearbyBPMs. K. Cornelispointedout thatthis doesnot neces-
sarily correspondo the actualoffset of the sextupole,whosegirder could be offset. For the lattice
sextupolesBPMs arefurther away and,therefore for themno displacementvasaddedto the model
sofar.

R. Tomasthensummarizedis presentationTheresultsof the 2001analysisarevery promising.
For thefirst time sextupoledriving termswere measuredirounda real machine. The suspectedor-
rectionfactorof 2 dueto decoherencevasconfirmedfor the sextupoleresonancdines. Thecoupling
measuremenias understoocandis now operational. Overall agreemenbetweensimulationsand
measurementwasimproved by taking into accountthe betabeatingdueto the sextupoledisplace-
ments.

H. Burkhardtaskedfor therole of the octupolesduringtheseMDs. R. Tomasrespondedhatthe
octupoleswereadjustedso asto zerothe detuningwith amplitude.H. Burkhardtalsomentionedhe
possibleeffect of spacechage, which wasnot yettakeninto account.He pointedout thatthelonger
cyclein 2001helpedto improve thereproducibilityof the experimentat 26 GeV.

G. Arduini aslkedwhetherthe updatednodelcanbe usedto identify the optimumworking point
for the LHC beam(e.g., in the presencef high verticalchromaticity). Two possibilitiesarescanning
thestrengthof resonancem thetunediagram suggestetby K. Cornelis,or amoredirecttrackingof
thedynamicaperture F. SchmidtandR. Tomaswill look into this.

3 MD Planning (G. Arduini)

G. Arduini proposedo startthe MDs with single-lunchstudiesfor threeweeksstarting27th of May.
On 12th Junealong MD at 80 GeV is foreseerwith a singlebunch. This MD will be allocatedto
impedancaneasurement@vith nggligible spacechage) andstudiesof resonantriving terms,and
they shouldprovide informationson the behaior of a single LHC-type bunchduringaccelerationn
the SPS.

4 Next Meeting

Thenext meetingof the SPSSWGis tentatvely scheduledor Tuesday28thMay, 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. Zimmermannl4thMay 2002



