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Introduction Introduction -- II

•MTE-related
increase on septum
16

•Typical CT situation

MTEMTE beambeam @@ 22..22--22..33××10101313 ((11 PSPS extraction)extraction) regularlyregularly delivereddelivered

toto thethe SPSSPS forfor CNGSCNGS..

BestBest trappingtrapping efficienciesefficiencies upup toto 2020%% asas requiredrequired.. PSPS ExtractionExtraction

efficienciesefficiencies ~~ 9797--9898%% ((typicaltypical CTCT extractionextraction efficienciesefficiencies ~~ 9393--

9494%%))

BeamBeam forfor CNGSCNGS physicsphysics delivereddelivered exclusivelyexclusively withwith MTEMTE upup toto

aboutabout midmid--MayMay.. SomeSome mixedmixed operationoperation untiluntil beginningbeginning ofof JuneJune..

PMIPMI residualresidual dosedose monitorsmonitors

showsshows significantsignificant

reductionreduction ofof PSPS ringring

irradiationirradiation ww..rr..tt.. CTCT..

22MG MG -- IEFC Workshop 22/03/2011IEFC Workshop 22/03/2011MTE-related decrease in the PS ring



Introduction Introduction -- IIII

SPSSPS TransmissionTransmission efficiencyefficiency ofof MTEMTE beambeam upup toto 9494%%,,

practicallypractically asas aa CTCT beambeam inin thethe SPSSPS atat thethe startstart ofof thethe

runrun (CT(CT hashas beenbeen optimisedoptimised sincesince yearsyears……))..

WithWith 20092009 injectioninjection opticsoptics notnot matchedmatched forfor islandsislands..

CNGS/MTE in May (old inj. optics)CNGS/MTE in May (old inj. optics) CNGS/CT in SeptemberCNGS/CT in September

33MG MG -- IEFC Workshop 22/03/2011IEFC Workshop 22/03/2011
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Introduction Introduction -- IIIIII

TheThe effectseffects thatthat blockedblocked MTEMTE operationoperation inin
20102010

ActivationActivation ofof septumseptum 1616
GeneratedGenerated byby longitudinallongitudinal bunchbunch structurestructure

ImpactImpact onon coolcool downdown timetime forfor interventionintervention inin septumseptum
areaarea

FluctuationFluctuation ofof trappingtrapping efficiencyefficiency inin thethe PSPS
LongLong campaigncampaign ofof beambeam measurementsmeasurements toto findfind
sourcesource (not(not yetyet identified)identified)

HugeHuge amountamount ofof beambeam datadata analysedanalysed (already)(already) andand toto
bebe analysedanalysed.. SomeSome newnew resultsresults reportedreported inin nextnext
slidesslides..

InjectionInjection trajectoriestrajectories fluctuationsfluctuations inin SPSSPS
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Latest analysis Latest analysis -- II

AimAim:: quantitativequantitative comparisoncomparison ofof MTEMTE vsvs.. CTCT
inin PSPS andand SPSSPS andand correlationcorrelation studiesstudies..

ApproachApproach::
PSPS

EvaluateEvaluate extractionextraction efficiencyefficiency.. ThisThis isis obtainedobtained fromfrom
thethe BCTBCT forfor circulatingcirculating andand severalseveral BCTsBCTs inin thethe TTTT22
transfertransfer lineline..

EvaluateEvaluate trappingtrapping efficiency,efficiency, ii..ee..,, thethe amountamount ofof
beambeam inin eacheach islandisland normalisednormalised toto thethe totaltotal intensityintensity..
ThisThis isis obtainedobtained fromfrom aa numbernumber ofof BCTsBCTs inin TTTT22
capablecapable ofof measuringmeasuring intensityintensity vsvs.. timetime overover thethe fivefive
extractedextracted turnsturns..

SPSSPS
EvaluateEvaluate transmissiontransmission betweenbetween differentdifferent timestimes
inin thethe cyclecycle..
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Latest analysis Latest analysis -- IIII

SomeSome commentscomments::
TheThe dutyduty factorfactor waswas suggestedsuggested asas figurefigure--ofof--
meritmerit toto understandunderstand thethe beambeam performanceperformance..

AnAn analyticalanalytical estimateestimate forfor thethe dutyduty factorfactor forfor
anan MTEMTE--generatedgenerated spillspill withwith trappingtrapping
efficiencyefficiency xx isis givengiven byby::
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EvenEven ifif thethe CTCT beambeam isis
generatedgenerated differentlydifferently withwith
respectrespect toto thethe MTE,MTE, aa
trappingtrapping efficiencyefficiency waswas
defineddefined asas wellwell..

SomeSome plotsplots willwill showshow thethe
timetime evolutionevolution ofof keykey beambeam
dynamicsdynamics quantities,quantities,
othersothers thethe correlationcorrelation
betweenbetween thethe beambeam
dynamicsdynamics quantitiesquantities..
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Issues with the cross-calibration of the TT2-TT10

BCTs.

Latest analysis Latest analysis -- IIIIII
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Latest analysis Latest analysis -- IVIV

MTE beam

•• NoNo correlationcorrelation betweenbetween

extractionextraction andand trappingtrapping..

•• AnalyticalAnalytical formulaformula describesdescribes

wellwell thethe dutyduty factorfactor..

MTE beam

PerfectPerfect correlationcorrelation

betweenbetween twotwo consecutiveconsecutive

extractionsextractions:: timetime--scalescale ofof

fluctuationsfluctuations isis longerlonger thanthan

oneone cyclecycle..

CourtesyCourtesy MM.. NewmanNewman
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CT beam

MTE beam

Latest analysis Latest analysis -- VV

MTEMTE:: BadBad MTEMTE performanceperformance (huge(huge

fluctuationsfluctuations inin transmissiontransmission atat

injectioninjection flatflat bottom)bottom) isis badlybadly

correlatedcorrelated withwith trappingtrapping (possibly(possibly

correlatedcorrelated withwith trajectorytrajectory

fluctuations?)fluctuations?) CourtesyCourtesy MM.. NewmanNewman



1010MG MG -- IEFC Workshop 22/03/2011IEFC Workshop 22/03/2011

MTE beam

Latest analysis Latest analysis -- VIVI

MTE beam

Some correlation between transmission in SPS and Some correlation between transmission in SPS and 

trapping/duty factor from flat bottom up to front porch. Then trapping/duty factor from flat bottom up to front porch. Then 

rather uncorrelated for MTE.rather uncorrelated for MTE.

Global transmission in SPS rather correlated with trapping: Global transmission in SPS rather correlated with trapping: 

mostly dominated by results at front porch.mostly dominated by results at front porch.

CourtesyCourtesy MM.. NewmanNewman
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MTE beam

Latest analysis Latest analysis -- VIIVII

MTEMTE:: largelarge spreadspread inin

transmissiontransmission upup toto frontfront

porchporch.. ThenThen spreadspread

comparablecomparable withwith CTCT..

CourtesyCourtesy MM.. NewmanNewman
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Mitigation measures: activation of Mitigation measures: activation of 

septum 16 septum 16 -- II

•new shielding

Courtesy S. Damjanovic

•new 

shielding

•SS15
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Mitigation measures: activation of Mitigation measures: activation of 

septum 16 septum 16 -- IIII

DummyDummy septumseptum
InIn principle,principle, itit providesprovides aa reductionreduction acceptableacceptable forfor RPRP..

ImprovementImprovement ofof thethe radiationradiation releasedreleased outsideoutside thethe tunneltunnel
duedue toto thethe corridorcorridor inin frontfront ofof thethe tunneltunnel

LinacLinac33 radiationradiation fieldfield toto bebe revisedrevised

RelocationRelocation ofof DHZDHZ1515 andand gammagamma--jumpjump quadrupolequadrupole toto bebe
studiedstudied..

ItIt cancan bebe installedinstalled onlyonly duringduring LSLS11..

NewNew extractionextraction schemescheme usingusing SEHSEH3131
ReRe--useuse thethe electrostaticelectrostatic septumseptum andand thethe BFAsBFAs..

PrinciplePrinciple:: paperpaper studystudy inin progressprogress..

HardwareHardware:: HVHV cablecable connectionconnection improvedimproved toto allowallow quickquick
polaritypolarity changechange (about(about 11 hourhour tunneltunnel intervention,intervention, only)only)..

TheThe CTCT elementselements remainremain untoucheduntouched:: alwaysalways possiblepossible toto
useuse thethe CTCT duringduring thethe newnew extractionextraction teststests..



Current status of new extraction Current status of new extraction 

teststests

FirstFirst teststests nonnon--conclusiveconclusive:: losseslosses indicatesindicates thethe

beambeam jumpsjumps beyondbeyond thethe septumseptum jumpedjumped..

TheThe kickkick ofof thethe septumseptum isis notnot visiblevisible onon thethe

trajectorytrajectory downstreamdownstream ofof thethe septumseptum

KickKick impartedimparted byby KFAKFA2121+BFA+BFA2121 isis largerlarger thanthan 1010

mmmm asas required,required, butbut thethe beambeam isis eveneven largerlarger

TestsTests toto bebe repeatedrepeated soonsoon withwith aa smallersmaller beambeam

andand afterafter verificationverification ofof trajectorytrajectory measurementsmeasurements..

IssuesIssues::

RFRF treetree toto bebe rere--builtbuilt afterafter firstfirst weekweek ofof testtest..

CorruptedCorrupted byby aa nonnon--clearclear reasonreason

DoubtDoubt aboutabout thethe measuredmeasured orbitorbit
MG MG -- collaboration meeting 10/03/2011collaboration meeting 10/03/2011 1414
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Fluctuations Fluctuations -- II

SomeSome keykey teststests toto performperform
CorrelationCorrelation withwith BB--fieldfield fluctuationsfluctuations.. ThisThis teststests waswas
alreadyalready performedperformed inin 20102010 andand gavegave nono correlationcorrelation..
However,However, duringduring winterwinter technicaltechnical stopstop itit turnedturned outout
thatthat thethe ADCADC usedused forfor thethe measurementmeasurement hadhad aa
FirmwareFirmware issue!issue!

PerformPerform trappingtrapping teststests
withwith POPSPOPS toto comparecompare
performanceperformance withwith lastlast
yearyear..

FirstFirst islandsislands

ofof 20112011

TuneTune

measurementmeasurement

toto bebe

understoodunderstood..



Fluctuations Fluctuations -- IIII

Capture Capture 

Capture setCapture set--up on 2 BP cycleup on 2 BP cycle

Capture efficiency at 12Capture efficiency at 12--13 % without non13 % without non--linear linear 

coupling correctioncoupling correction

Issues:Issues:

SettingSetting--up delayed by difficulty in setting up a up delayed by difficulty in setting up a 

completely new cycle in INCA.completely new cycle in INCA.

Tune measurement not fully available due to noise Tune measurement not fully available due to noise 

(affects all the beams).(affects all the beams).

Not clear if the noise seen on the tune affects the Not clear if the noise seen on the tune affects the 

capture.capture.

MG MG -- collaboration meeting 10/03/2011collaboration meeting 10/03/2011 1616



Trajectory fluctuationsTrajectory fluctuations

Analysis of data taken Analysis of data taken 

last year in progress.last year in progress.

Study with beam the Study with beam the 

closure of the slow and closure of the slow and 

fast bumps (for the fast bumps (for the 

islands) started.islands) started.

MG MG -- collaboration meeting 10/03/2011collaboration meeting 10/03/2011 1717

TurnTurn numbernumber

PSPS circumferencecircumference

BeamBeam kickedkicked intointo

islandisland



Situation of resourcesSituation of resources

BeamBeam dynamicsdynamics studiesstudies::

extremelyextremely smallsmall groupgroup ofof peoplepeople (recently(recently newnew peoplepeople joinedjoined

thethe team)team).. BarelyBarely sufficientsufficient forfor thisthis year,year, probablyprobably insufficientinsufficient

byby thethe endend ofof thethe yearyear..

PSPS activitiesactivities::

wewe relyrely heavilyheavily onon OPOP forfor settingsetting upup (this(this yearyear forfor thethe newnew

extractionextraction studies)studies) andand systematicsystematic datadata takingtaking..

InstrumentationInstrumentation andand controlscontrols:: wewe normallynormally stressstress thethe

systemssystems andand actact asas guineaguinea pigpig.. WeWe needneed supportsupport beyondbeyond

whatwhat isis neededneeded forfor standardstandard operationoperation..

SPSSPS activitiesactivities::

wewe dependdepend criticallycritically onon OPOP forfor pushingpushing thethe settingsetting upup andand thethe

studiesstudies atat thethe SPSSPS ((mainmain conclusionsconclusions ofof thethe MTEMTE WorkshopWorkshop

inin SeptemberSeptember 20102010))
MG MG -- collaboration meeting 10/03/2011collaboration meeting 10/03/2011 1818
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Schedule: studies in 2011Schedule: studies in 2011

InitiallyInitially mainlymainly focusfocus onon thethe PSPS toto
PursuePursue studiesstudies forfor newnew extractionextraction schemescheme

TestsTests closureclosure ofof slowslow bumpbump andand stabilitystability ofof
extractionextraction conditionsconditions..

AdditionalAdditional teststests onon trappingtrapping (correlation(correlation withwith energyenergy
fluctuations,fluctuations, POPS,POPS, etcetc..))

WeWe shouldshould aimaim atat drawingdrawing conclusionsconclusions onon newnew
extraction/dummyextraction/dummy septumseptum byby June/JulyJune/July thisthis yearyear..

ThenThen resumeresume SPSSPS injectioninjection toto studystudy
InjectionInjection (trajectory,(trajectory, optics)optics)

OverallOverall performanceperformance
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Future: some scenariosFuture: some scenarios

TheThe newnew schemescheme withwith SEHSEH3131 worksworks
WeWe couldcould aimaim atat puttingputting inin operationoperation MTEMTE (after(after thethe
listlist ofof additionaladditional studiesstudies toto bebe performed)performed)..

WouldWould thethe dummydummy septumseptum stillstill bebe needed?needed?

AnalysisAnalysis ofof howhow toto proceedproceed withwith CTCT elementselements toto bebe
recuperatedrecuperated forfor MTEMTE (SEH(SEH3131,, BFAs)BFAs)..

AnswerAnswer toto thethe previousprevious twotwo pointspoints wouldwould provideprovide
inputinput forfor thethe activitiesactivities forfor LSLS11..

TheThe newnew schemescheme withwith SEHSEH3131 doesdoes notnot workwork
WeWe couldcould aimaim atat deliveringdelivering atat mostmost aa couplecouple ofof
cyclescycles toto SPSSPS withwith MTEMTE beforebefore LSLS11..

ActivitiesActivities duringduring LSLS11 wouldwould bebe linkedlinked toto installationinstallation
ofof dummydummy septum,septum, alwaysalways keepingkeeping CTCT alivealive forfor thethe
startstart--upup afterafter LSLS11..


