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Abstract

In this note, we describe the beam studies done during the first week of commissioning
of the Preliminary Phase of CTF3, from September 17th to September 21st 2001. The beam
was transported up to the end of the accelerating structures, and most of the beam

diagnostics was tested in the first part of the linac.
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1 Goals
The goal of this first weekwasto transporthe beamin thelinac up to thelastavailable
section(section34) and perform all necessarycheckson the hardware equipmentsand the

diagnostictools. We mainly worked with single pulseoperationbut checled that multi-pulse
operationrwasavailable.

2 Start-Up
21 Gun

The CLIO gunwastestedduring dedicatedsession®eforeandduringthe weekof oper
ation. The detailedstudiesareavailablein the"CTF3 CLIO GUN” log-book,andthe statusof
thegunis summarisedn [1].

2.2 Power Supplies

The power supplieswereunlocked up to WL.DQNF31.3H(beforethe WL.QNFC fam-
ily). Cross-checkwereperformedetweerthecontrolsystemthepower suppliesandthemag-
nets,to make sureof the correspondencketweerthe controlandthe magnetsn the machine.
Someof the power suppliesin the front-endhadto be renamedn the control databaseThe
final lists for the nomenclaturef the power suppliesandthe magnetss availablein [2]. The
currentscorrespondingo the nominaltheoreticabpticsin thelinac aresummarisedn Tablel.

| Magnet | Current(A) |

WL.SNA25 0.5
WL.SNB25 64
WL.SNC25 112
WL.SNC26 113
WL.SNW26 221

WL.SNF26 59.68
WL.QSA27.1| 0.85

WL.QLA27 0.82
WL.QSA27.2| 0.75
WL.QNM27.1 0
WL.QNM27.2 0
WL.QNM27.3 0
WL.QLB28 0
WL.QLB29 5.0
WL.QNFA 0
WL.QNFB 20.0
WL.QNFC 50.0

WL.QNF35.1 70
WL.QNF35.2| -72.69
WL.QNF35.3| 54.65
WL.QNF37.1| -162.87
WL.QNF37.2| 198.11

Tablel: Currentsan the magnetsf thelinac for thenominaloptics.



2.3 BeamDiagnostics

Thefirst diagnostictoolsarelocatedin the front-end.The WL.ECM25 gave anintensity
signalcloseto 400 x 10® electronsper pulse,thuscorrespondingo a currentof 1 A, assetin
thegun,for thenominalpulselengthof 6 ns.
Thewall currentmonitor WL.WCM26 alsogave a signalwhich remainsto be calibratedwith
respecto the otherdiagnostics.
ThecameraWL.MTV27 waschangedht the beginning of the weekandthengave animageof
the beam(however it wasnot possibleto controlthe cameraon remote).The screerwasused
to estimatehe beamenepy at the outputof thefront-end(seeSection3).
The gatefor the acquisitionin the UMAs was synchronisedo the beam,andthe multi-pulse
operationwastestedto checkthe delaysof 420 ns betweeneachacquisition.The calibration
of the UMAs was performedup to WL.UMA34 using the calibration pulsewhich was sent
500 ns beforethe beamandfor which the intensityreadin the UMAs is 36 x 10® electrons,
thehorizontaldisplacement33 mm, andtheverticalone-33 mm. After thecalibrationandthe
optimisationof the beamtransport,the typical intensitiesreadin the UMAs are267 x 10 in
WL.UMA26 and228 x 10% in WL.UMA34, thuscorrespondingo atransporefficiengy of 85%
betweerthe endof the bunchingsystemandthe endof theacceleratingectionsDuring multi-
bunchoperationthebasdine for the UMAs is shiftedup aftereachbunch(theelectroniconly
checksfor the zerolevel atthe beginning of thewhole pulse,andnot betweereachbunch).

2.4 RF production

The RF conditioningwasdonein the pre-tuncherandthe buncherusingMDK?25, in the
acceleratingstructure27 to 30 usingMDK27 andin the acceleratingections31 to 34 using
MDK31. The nominalpowersin the threeklystronsaregivenin Table2 in orderto reachthe
nominalenegy of 350MeV attheendof thelinac.

| [ MDK25 | MDK27 | MDK31 |

P (MW) 4 33.5 34
AEMeV) | ~4 173 173

Table2: Theoreticabowersandenegy gainsin thelinac for the PreliminaryPhase.

We reachedthe power levels of 6 MW in MDK25 (PFN=21.5kV) and 35 MW in MDK27
(PFN=36.7kV). In MDK31, aftertherepairof a waterleak on the cooling systemof the RF
combinerandthe changeof the PFNIine, the power of 30 MW wasreachedPFN=35kV).
Somepower dropsare recordedon the peakpower meterof klystrons27 and31. They are
thoughtto originateeitherfrom the babyklystron, or from the klystroninterlock system Fig-
ure 1 shavs someRF signalsrecordedduringthe setting-up.

2.5 Timing

The timing of the RF signalsfrom the babyklystron andthe MDKs hadto be delayed
with respecto the guntiming in orderto be synchronisedvith the startguntiming. The Start
Klystron, StartRF andEnd RF timing werethereforedelayed.Thefirst pulseof the train now
occursafterthefilling time of the buncher(SeeFigure?2).
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Figure 1. RF signals:1-Babyklystron pulse,2-Buncherloop (MDK25), 3-Forward power in
MDK27, 4-Reflectechbower from pre-huncher(MDK25)

3 First Measurements

Figure2 shavsthe signalsof the first CTF3beamin singlepulseoperationandFigure3
shows thefirst CTF3 beamin multi-bunchoperationwith threebunchegfive bunchmodewas
alsosuccessfullyested).

B oV EIEN: oI -

-

" ﬁ .l@l@l ﬂ 1.00 psddiv

Figure2: First CTF3beamsinglepulse:1-ECM signal,2- UMA26 signal,3-Buncheioop.

An estimateof thebeamenegy wasfoundusingthe screerof thecameraVL.MTV27 as
aspectrometerandby varyingthe currentin the correctiondipole WL.DQSA27.2Hin orderto
move thebeam At the exit of thefront-end,for thenominalenegy of 4.3 MeV, the simulation
codegivesadisplacementf 1.33mm onthescreerof WL.MTV27 for al A currentvariation
in WL.DQSA27.2H.We measured displacemendf 3.6 + 0.5 cm for a currentvariation of
34 A. Themeasure@negy rangeis therefore:

47MeV < E <6.3MeV for Pupkes — 4.5 MW. (1)
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Figure3: First CTF3beammulti-pulse:1-ECM signal,2-Buncheroop, 4- WCM26 signal.

The wire scannelWL.WBS28wastestedwith succesdut no systematicopticsstudies
took place.However, somepreliminarytrajectoriesmeasurementaere performedin the first
partof thelinac. Figure4 shovs anexampleof measurediifferencetrajectory Detailedstudies
have begunto comparethesetrajectorieswith thelinac modelbehaiour.
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Figure 4: Measured difference trajectory in the horizontal plane using -0.5 A in
WL.DQSA27.2H.

4 To Do List

— Investigationon the power dropsseernon the peakpower metersof MDK27 andMDK31
(timing inhibit, babyklystroninstability).

— Calibrationof the ECM, the WCM andthe UMAs for differentbeamcurrents.

— Completetestingof thewire scanneWL.WBS31.

— Checkthe cavitiesfilling time synchronisnwith thebeam.

— Thephasanversionwasdelayedsincethe LIPS cavities arenot usedany more.Therel-
ative positionsin time of the phaséanversionandthenewv RFtimingshave to bechecled.
SomeRF timing referencesilsohave to betaken.
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