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Abstract
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� nd 2001.Detailedoptics

studieswereperformedin the linac, with quadrupolescans,trajectorymeasurementsand
energy measurements.The beamwas then transportedin the transferline for hardware
commissioningandsomepreliminarybeammeasurements.
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1 Goals
Thegoalof thisweekwasto studytheopticsin thelinacandto begin thecommissioning

of the transferline HIE. We performedopticsmeasurementsat variouslocationsin the linac
with quadrupolescansandtrajectorymeasurements.We injectedthebeamin HIE andstarted
preliminaryopticsstudies.Thetransportin theinjectionline wasdoneupto theseptummagnet
HIE.SMH33.Dueto hardwarefailuresof thegun,thestudiesof bunchlengthusingtheTCM
monitorswerepostponed.

2 Start-Up
Themachinewasclosedon Mondaymorning,andhardwareteststook placeright after-

wards.Thesecuritychainwaschecked,with emphasison theinterlockconditiononthecurrent
of HIE.SMH33.If thecurrentis lower than1200A, thebeamstopperWL.STP37shutsdown.

Onthefirst day, wecheckedthepolarityof themagnetsin theinjectionline. They all had
theright polarityandnomodificationwasmandatory. TheMIN/MAX valuesin theworkingset
wereupdatedfor theHIE magnets,accordingto theequipmentlimits.

Thebeamwastransportedin thetransferline onMonday. However, thediagnosticsin the
matchingsection(WL.MSH36 andWL.WBS37),andin the transferline (HIE.WBS21)were
notworkingproperlyon this first day, andneitheroptimisationnor measurementwaspossible.

During thenight from Mondayto Tuesday, themodulatorswereleft in pulsingmodeat
their nominalPFN values,following the specialists’advice.However, MDK27 andMDK31
fell down aftera few minutes.Thefollowing days,we let thempulsingduringthenight,but at
lowerPFNvalues.

On Tuesday, the first beamwasobserved in the SEM-grid HIE.MSH23 locatedin the
straightpart of the transferline. Figure 1 shows the first beamprofile in HIE.MSH23. The
calibrationfactorsusedto computethebeamenergy anddispersionwerenot yet implemented
in thesoftware.

Figure1: First profileof thebeamin thetransferline HIE usingtheSEM-gridHIE.MSH23.

3 Modulators instability
During thewholeweek,themodulatorsMDK27 andMDK31 showedmany instabilities,

asseenin Figure2 whichshowsthehistoryof theoutputpowerof MDK27 overa few minutes.
Sincethereis only oneacquisitionperbasicperiod(1.2s)onthisgraph,wehadevenmoretrips
in thepower thanrecordedon this plot.
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Figure2: History of theoutputpowerof MDK27. Eachspikecorrespondsto a trip.

Werecordedthepowersignalsat theoutputof theklystron-modulators,asshown in Fig-
ure3. We noticedtwo instabilities.First,we coulddistinguishtwo differentlevelsof poweron
all the threesignals.Thesejumpshadperiodsin the rangeof a few minutesandwerecorre-
spondingto randomtrigger jumpsfrom positive to negative slopeat the zerocrossingof the
50Hz signalfrom themains.Thisproblemwill notoccurnext yearwith thenew CTF3timing.
Meanwhile,it wassolved by modifying the centraltiming electronics(seedetailsin the fol-
lowing commissioningnotes).In addition,we observed thatevery dropof theMDK27 power
wasprecededby a sharpincreaseof thePKI27 signal.An internalprotectionwasmakingthe
klystron trip becauseof someoscillationsin theD’Quing system.After changinga thyratron,
thisproblemdisappeared.

Figure3: Outputpowersignalsof theBoosterandthethreeklystron-modulators.We observed
two differentstatesin thepowerbecauseof thezerocrossingjumps,andalsotheinstability on
PKI27dueto theD’Quing instability.

While investigatingtheseinstabilities,wenoticedthatthethreeMDKs werenotsaturated
with thepowerof 13kW from thebabyklystron.Thispowerwasthereforeincreasedto 18kW.
With suchapower, MDK27 andMDK31 weresaturatedandMDK25 (whichhasamuchlower
PFN value) was at the limit of saturation.In addition, the baby klystron was changedfrom
Number1 to Number2, andthelocalRFsourcewasreplacedby asynthesiserat thefrequency�����	��
���������

GHz � �
Hz for a power of 15.5kW (thesaturationof themodulatorswasthen

verifiedagain).
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4 Radiation levels
The backgroundradiationlevels were checked by TIS on Monday without beamand

with themodulatorsrunningat their nominalpower, in orderto havea referencevaluefor later
measurements.On thecontrol roomalarmdisplay, all radiationmonitorsshowedlevelsbelow
1 � Sv/h.

On Tuesday, we madethe samerecordingwhile sendingthe beamin the spectrometer
line, in thedumpline andin the injection line with onepulse,100������� electronsperpulseat
a repetitionrateof 50 Hz. As seenin Figure4, thehighestlevel wasreachedwhensendingthe
beamin the injection line, but wasbelow 5 � Sv/h.Later in the week,with differentmachine
settings,a level of 7 � Sv/hwasreachedon thesamemonitorwith thebeamin thetransferline.

Duringanaccessmadeon Wednesday, M. Rettingfrom TIS measured80 � Sv/hcloseto
WL.UMA37, and5 � Sv/hcloseto HIE.MTV23.

Figure4: Recordingof radiationlevels.Thefirst plateau(baseline between15 and25 minutes
on thehorizontalaxis)correspondsto thebeaminto thespectrometerline, thesecondplateau
(between15and11 minutes)to thebeaminto theinjectionline, andthethird plateau(between
9 and1 minutes)to thebeaminto theHIP dumpline.

5 Beamenergy
5.1 Beamenergy at the exit of the bunching system

The energy at the buncheroutput was measuredfor a klystron power of � 
�� MW, as
readby peakpower meter. The quadrupolesof the first triplet WL.QSA271,WL.QLA27 and
WL.QSA272wereswitchedoff. Thecurrentwaschangedin thesteeringcoilsWL.DQSA272H
andWL.DQLA27V andthebeampositionwasobserveddownstreamonUMA27. Theobserved
positionchangeis inverselyproportionalto thebeammomentum.

Figure5 shows that theUMA responseis linear in bothcases.Thepositiondifferences
dueto hysteresiseffectswereof thesameorderastheresolutionof theUMAs ( � 
 � mm).With
thiserror, a linearfit resultedin ��� 
��� �!� 
 �"��# mm/A in thecaseof WL.DQSA272Hand �$� 
� �� �� 
 � � # mm/A for WL.DQLA27V. Themomentumwascalculatedusingtheexcitationconstants
of %'&)(

* � � 
 ���,+"���)-�.0/2143�5� 
 � +"���)-�.0/2143�5 687�9;:=< 
>@? < 5 ����A:=< 
>@?�B 5 ������C 

(1)

This led to amomentumat thebuncherexit of
��
��

and
��
�

MeV/c for thetwo measurements.
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Figure 5: Variation of the beamposition on WL.UMA27 as a function of the current in
WL.DQSA272H(top)andWL.DQLA27V (bottom).

5.2 Beamenergy at the endof the linac
The first measurementof the beamenergy after the accelerationsectionstook placein

thespectrometerline,usingthespectrometermagnetWL.BHZ36describedin [1]. Thismethod
gaveanenergy of 350MeV.

Anotherwayto measurethebeamenergy at theendof thelinacis to usetheinjectionline
asaspectrometer, usingthedipolemagnetsHI.BSH00andHIE.BHZ10,whichareof thesame
type.Equation(2) givesthe integratedfield in HI.BSH00or HIE.BHZ (in T.m) asa function
of thecurrentin themagnet(in A). Figure6 shows themagneticmeasurementpointsandthe
calibrationcurveasa functionof thecurrentin HI.BSH00or HIE.BHZ.%

d

( � D  �
 ��� ������� �E�F� -�. (2)D � 
 �  �������� �E�F� -�G � *D ��
 � ��� � ��� �E�F� -IH � *�JK � 
� ��� ������ �E�F� -�L � * GD ��
� � ������� �E�F� -IM J � * .K ��
 �F� ������� �E�F� -IMON � * N
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Figure6: Magneticmeasurementsandcalibrationcurve for thedipolemagnetsin theinjection
line HI.BSH00andHIE.BHZ.

The principle of the measurementis to rely on the geometricaldesignof the injection
line with a first angleof 9 degreesgivenby HI.BSH00anda secondangleof 20 degreesgiven
by HIE.BHZ10. First, the steeringat the end of the linac was adjustedsuchthat the beam
enteredthefirst magneton thecentralorbit. Then,by looking at thebeamin HIE.MTV01, we
adjustedthecurrentin HI.BSH00to becentredin WL.MTV01. Thecurrentwasthen

*�P"QSR �
��� ��
� A, thuscorrespondingto a beamenergy of 332MeV. We checked that this settingwas
also valid for the HIP dump line which hasthe samegeometry:we invertedthe polarity in
HI.BSH00andobservedthebeamcentredin HIP.MTV01. SincethedipolemagnetsHI.BSH00
andHIE.BHZ10 areof the sametype, the ratio of the currentsin the magnetsis the ratio of
the deflectionangles,say

*TP"QUR 3 *�PVRXW �Y� 3 � � � � 
 � � . We then poweredHIE.BHZ10 with
the new currentvalue

*TP"RZW � ��� ��
� 3�� 
 � �[�\���� �
�
A, andobserved that the beamwasalso

centredin thefollowing screenHIE.MTV23. All thequadrupoleswereonstand-byduringthese
manipulations.

Thisdiscrepancy of 5%in thefinal energy betweenthespectrometerline andtheinjection
line remainsto beclarified.

6 BeamDiagnostics
During theweek,a systematiccheckof the instrumentationtook place,andwe noticed

thefollowing points:
– WL.WBS28hadhorizontalandverticalplanesinverted.
– WL.WBS31hadhorizontalandverticalplanesinverted.We observedthatthehorizontal

profile wasmoving whenpoweringthesteererWL.DQNF301V. This wasconfirmedby
usingthemagnetWL.DQNF302Hin theotherplane.

– WL.WBS37 wassuccessfullytestedin both planesusing the steerersWL.DQNF353V
and WL.DQNF352H. However, WL.WBS37 is mountedreversedbecauseof limited
spaceandthehorizontalplaneis inverted.

– HIE.WBS21only showed a very small signal in the vertical planeandno signal in the
horizontalplane.However, the beamconditionswere far from being optimisedin the
injection line during this test.Thewire displacementwasonly 5 mm insteadof 10 mm
ontheotherwire beamscanners.

– WL.MSH36hadthehighenergiesdisplayedon theleft-handsideof theprofile.
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– HIE.MSH23workedproperly, althoughthe energy readingwasnot correctbecausethe
calibrationfactorsweremissingin thesoftware.

– All the MTVs were adjustedto copewith the nominalbeamintensity. An accesswas
madein orderto reducesomeof thediaphragms.TheopticsonHIE.MTV30 waschanged.

All themandatorymodificationson thediagnostictoolsweremadeduringtheweek.

7 Transversebeamdynamicsin the linac
7.1 Description of the linac geometry

In theCTF3preliminaryphase,thelinac consistsof eightacceleratingsections,referred
to asACS27to ACS34.Quadrupolesareinstalledon andbetweentheseacceleratingsections
in orderto focusthebeamon its path.At theendof thelinac, theelectronbeamis matchedto
theconditionsrequiredby theHIE line andby theEPA ring [2]. Five independentquadrupoles
areusedfor this purpose.Also, someinstrumentationis installedat variouslocationsalongthe
linac in orderto measuretheTwissparameters,thepositionandtheenergy of thebeam.In this
section,weshallfocuson themeasurementof thelatticeparametersby performingquadrupole
scansandobservingthe transversebeamsizein thewire beamscannersWL.WBS31(located
betweenACS30andACS31)andWL.WBS37(locatedin thematchingsection).

7.2 Quadrupole scansin the matching section
Oneof thefirst purposesof thetransversemeasurementsin thelinac is to checktheTwiss

parametersat the exit of the last accelerationsection.Onecanthencalculatethe normalised
gradientsin the quadrupolesof the matchingsection,in orderto have a matchedbeamat the
entranceof theinjectionline.

As describedin Section5.2, two differentmethodsfor theenergy measurementresulted
in differentvalues(332MeV and350MeV). In thefollowing, theresultsarepresentedfor both
energies.

In orderto measurethermstransversebeamsize,we fit thebeamprofile with a function
which is either

� M �
&
# �^]F_a`FbXD;c M �

&
# or

� J �
&
# �d]�_e`FbfD;c M �

&
# D;c J �

&
# , where

c
is aGaussian

functionand

&
is thedisplacementof thewire throughthebeam.After removing theconstant

term,onecaneasilyobtainthermsbeamsizeof theprofile in agivendirection,asa functionof
thecurrentin aquadrupoleg upstream.A threeparameterfunctionis thenusedto fit this scan
in orderto derivetheTwissparametersandtheemittancesattheentranceof g . Fourquadrupole
scanswereperformedin WL.WBS37afterhaving optimisedtheaccelerationphasesfor peak
power meterreadingsof 4.2, 34.0 and34.6 MW on MDK25, MDK27 andMDK31. Table1
summarisesthequadrupoleconditionsusedfor thescansin WL.WBS37.

*�hViXj GkNFM [A]
*�h"iZj GkN J [A]

*Th"iZj GkNkG [A]
HorizontalandVerticalScan 15 to 100(H) 73.2 54.6

usingWL.QNF351 -50 to 10 (V)
HorizontalScanusingWL.QNF352 35.5 5 to 95 54.6

VerticalScanusingWL.QNF352 -45 10 to 90 54.6

Table1: Quadrupolecurrentsin thetriplet of thematchingsectionduringthequadrupolescans
in WL.WBS37.

TheTwissparametersandthenormalisedrmsemittancesat theentranceof WL.QNF351
that we derived from thesemeasurementsare given in Table 2. The function usedto fit the
transversebeamprofilesdoesnothaveasignificantinfluenceonour results.
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Latticeparameters Fit with oneGaussian Fit with two Gaussians

HorizontalScanusingWL.QNF351lVm
(m) 19.8 18.2n m +0.95 +1.15o m (mm.mrad) 24 27

HorizontalScanusingWL.QNF352lVm
(m) 25.0 17.4n m +1.22 +1.11o m (mm.mrad) 31 25

VerticalScanusingWL.QNF351lVp
(m) 16.2 13.5n p -2.06 -1.69o p (mm.mrad) 18 25

VerticalScanusingWL.QNF352lVp
(m) 21.2 17.2n p -2.77 -2.28o p (mm.mrad) 18 26

Table2: Twissparametersandnormalisedrmsemittancesat theentranceof WL.QNF351de-
rivedfrom quadrupolescansin WL.WBS37.Theenergy is here350MeV.

Quadrupole Reference350MeV 350MeV 332MeV

WL.QNF351
lVm

[m] 9.0 17.4 16.5n m +1.7 +1.11 +0.94lVp
[m] 12.1 21.2 19.7n p -2.5 -2.77 -2.92

WL.QLB29
lVm

[m] - 37.8 33.2n m - -3.28 -4.03lVp
[m] - 27.1 17.6n p - -2.20 -1.63

Table3: Twiss parametersat the entranceof WL.QNF351andWL.QLB29 for two different
energies.The reference350 MeV columngivesthe nominalvaluesof the theoreticaloptics.
The350MeV and332MeV columnsarethevalues,whichbestfit themeasurementpoints.

Table3 displaystheTwissparametersfoundat two differentlocationsfor two different
energiesat the endof the linac. In all thesecases,thenormalisedrms emittancesarecloseto
20q mm.mradin both planes.Figure7 is an exampleof the variationsof the horizontaland
vertical rms beamsizemeasuredin WL.WBS37asa function of the currentin the upstream
quadrupoleWL.QNF352.Thesolid linesshow theresultof thefit usedto derive theemittance
andtheTwissparameters.
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Figure7: Quadrupolescansin WL.WBS37usingWL.QNF352.Thefit is donewith anenergy
of 332MeV.

7.3 Quadrupole scanswith WL.WBS31
Sincethe lattice parametersat the entranceof WL.QLB29 could be derived from the

quadrupolescansin the matchingsection,a secondseriesof transversemeasurements,more
upstreamin thelinac,wasperformedin orderto checktheconsistency of our results.

– The currentin the quadrupolesof the QNFB family was set to 27 A, andwe madea
horizontalandverticalscanin WL.WBS31usingWL.QLB29.

– The currentin the quadrupolesof the QNFB family was set to 20 A, andwe madea
verticalscanin WL.WBS31usingWL.QLB29.
Figure8 shows that thereis a goodagreementbetweentheexperimentalandsimulated

quadrupolescans(with both332and350MeV for theenergy in thematchingsection).We are
thusconfidentthatthemodelusedin orderto simulatetheopticsin thelinac andto predictthe
behaviour of thebeamin thetransverseplaneis reliable.
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Figure8: Transversebeamsizein WL.WBS31asa functionof thecurrentin WL.QLB29: the
opencrossesshow thedatapoints,while full circlesandstarsshow thesimulatedpoints,when
assumingan energy of 332 and350 MeV in the matchingsection,respectively (simulation1
correspondsto the332MeV case,andsimulation2 correspondsto the350MeV case).
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7.4 Comparison with previous weekquadrupole scansin WL.WBS31
During the previous weekof operation,the samequadrupolescanin WL.WBS31 was

performedin bothplanesusingthequadrupoleWL.QLB29. Thebeamconditionsweresimilar
to theonesusedthis week(peakpower meterreadingsof 4.5,33.2and34.9MW on MDK25,
MDK27 andMDK31 andsamebeamcurrent).It is thereforeinterestingto comparetheresults
in orderto assessthereproducibilityof the transverseconditions.Figure9 shows thescansin
the horizontalandvertical planes.They arecomparedto the resultsof this week.The points
arethedatameasuredlastweek,andthelinesarethescanssimulatedby MAD usingtheinitial
Twissparametersfound this weekin WL.QLB29 for anenergy of 332MeV at theendof the
linac (SeeTable3). In theverticalplane,thescansarevery similar, whereasin thehorizontal
plane,we observe a discrepancy. Suchmeasurementsshouldberepeatedto make surethatthe
opticswe usein thematchingsectionis well adaptedto theopticsin thelinac.

Figure9: Horizontalandverticalquadrupolescansperformedin WL.WBS31duringtheprevi-
ousweek.ThedataarethepointsandthelinesarethesimulatedscansusingtheTwissparam-
etersfoundthis week.
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7.5 The matching section
The measuredTwiss parametersat the entranceof WL.QNF351aredifferent from the

referenceoptics.In orderto obtainthecorrectTwissvaluesat thereferencelocation(point 0),
oneneedsto adjustthefivequadrupolesin thematchingsection.Thiswasdonefor energiesof
350and332MeV with therespective initial conditionsfrom Tab. 3. Theresultsin Tab. 4 show
thatamatchingcaneasilybeobtainedwith currentsthatarenotmuchdifferentfrom thedesign
values.In thecaseof 332MeV, analternativematchingwith lowercurrentsis alsogiven.

designoptics rematched rematched alternative
Quadrupole 350MeV 350MeV 332MeV 332MeV

WL.QNF351 70.0 87.7 86.8 68.2
WL.QNF352 72.6 87.5 85.6 37.0
WL.QNF353 54.3 54.3 51.5 0
WL.QNF371 162.8 159.8 151.7 145.2
WL.QNF372 198.0 199.3 188.8 186.8

Table4: Quadrupolecurrents(in Ampere)in the matchingsectionfor the designopticsand
rematchedwith the initial conditionsmeasuredat the entry of WL.QNF351for an energy of
350MeV and332MeV. In addition,analternativematchingwith lowercurrentsat332MeV is
shown.

During our studies,we noticedthat thequadrupoleWL.QNF351seemedto beoff-axis.
Indeed,thebeamwasfirst alignedin theUMAs 34,35,and36,with all thequadrupolesandthe
correctorsof thematchingsectionon stand-by. Whenswitchingon WL.QNF351,we observed
a displacementof -3 mm in UMA36. This is to bechecked by survey people.In addition,we
saw thatthespectrometermagnetWL.BHZ36 hasanonzeroremanentfield. Its effectprevents
usfrom having astraightalignmentof thebeamin thematchingsection.Unfortunately, it is not
possibleto cycle thecurrentin thatbendingmagnetfor thetimebeing.

8 Trajectory Measurements
Trajectorymeasurementsallow to comparethemachinebehaviour to thedesignoptics.

In thecaseof changingenergy alonga linearaccelerator, thetrajectoryresponse{@|}� _ # down-
streama deflectionby an angle {4~ at location

_a�
dependson the Twiss functionsandon the

particleenergy � as

{@|}� _ # � l � _ # l � _�� #'�T����� �,� _ # K ��� _�� #T� ��� _a� #
��� _ # +�{4~ (3)

where
l

and � are the betafunction andbetatronphase,respectively. The betafunction and
thephasealsodependon theenergy sincethenormalisedgradientsfor a givenmagnetcurrent
changeinverselyproportionalto theparticlemomentum.Sothetrajectoryresponsecanbeused
to estimatetheenergy.

The measurementwas done after having optimisedthe accelerationphasesfor peak
power meterreadingsof � 
�� , ����
 � and

� � 
�� MW on MDK25, MDK27 andMDK31, respec-
tively. We usedthe correctioncoils WL.DQLA27V, WL.DQSA27.2H,WL.DQNF30.2Hand
WL.DQNF34.2H.For eachof thesecorrectiontrimsareferencetrajectorywasmeasuredby the
UMA beampositionmonitors.Thesettingwaschangedwhile verifying that the transmission
wasnotaffected,andthedifferenceto thereferencewascalculated.An exampleof adifference
trajectoryis shown in Figure10.
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Figure10: Horizontaldifferencetrajectory(openbars)in thecaseof a 1 A currentchangeon
WL.DQNF30.2H.Theexpectedtrajectorychangefor anenergy of 332MeV at thelinacexit is
subtractedfrom this data.The residualdifference(filled bars)hasan RMS spreadof 190 � m
thatis consistentwith thenoiseof theUMAs.

TheCTF3 machinewasmodelledwith MAD taking into accountthenow known devi-
ationsfrom the designmachinedueto cablingerrorsandpolarity inversionson the magnets.
Thesemadethe horizontalbetafunction blow up betweenUMA36 andUMA37 so that the
transmissionwaspoorthere.ThereforeUMA37 wasexcludedfrom theanalysis.

Themeasureddatawerecomparedto thetheoreticaltrajectoryresponsefor differentfinal
energiesattheendof thelinac.Thedeflectionangleof thetrim wasleft asafreeparametersince
thecalibrationof thecorrectioncoils is probablynotveryprecise.TheresidualRMSdifference
shows the discrepancy betweenmodelanddata.Figure11 shows this residualfor the caseof
WL.DQNF30.2H.It is obviousthatthemodeldoesnot agreevery well for anassumedenergy
of 350 MeV at the linac exit. The optimumcorrespondenceindicatesa final beamenergy of
about331MeV. This agreesvery well with thebeamenergy measurementin theHIP andHIE
lines (seeSection5.2). The influenceof the energy at the trim locationon the analysiswas
testedby varyingtheenergy afteracceleratingsectionACS30(onwhich thetrim is located)by� � MeV. Thissensitivity is smallerthanfor thefinal energy, ascanbeseenin Figure11.

Thetrajectorychangeby WL.DQNF34.2Halsocorrespondsto themodel.Thepatternis
thoughnot very sensitive to theenergy in this casebut thecalculateddeflectionanglepointsto
anenergy of 331MeV, aswell.

Two measurementsby WL.DQSA27.2Hshow adifferentphaseadvancefor thetwo cases
(probablyrelatedto thenetwork zerocrossingjumps,seesection3) andwerenot furtheranal-
ysed.

The analysisof WL.DQLA27V is very sensitive to the initial energy after the buncher.
Unfortunately, UMA27 which is vital for this wasnot working duringthemeasurement.Using
theremainingUMAs, thecomparisonto themodelwasperformedfor differentinitial energies
assuminga final energy of 332 MeV. This analysisshows the bestagreementbetweenmodel
anddatafor aninitial energy of about

��
��
MeV. Dueto theUMA27 problemthough,theresult

is not veryconclusiveandthemeasurementwill have to beredone.
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Figure11:Residualtrajectorydifferencebetweendataandmodelasafunctionof thefinal beam
energy at theexit of thelinac.Thetwo datasetscorrespondto two differentcurrentchangesof
WL.DQNF30.2H.Thetwo smalldatapointsat theminimumof theblackcurveshow theeffect
of avariationof theenergy afterACS30by � � MeV. Thebestcorrespondencesuggestsabeam
energy of 331MeV.

9 Gun tests
During the week,we hadproblemsstartingthe gun after an access,and the following

days,thegunwasfrequentlygoingto Off Pulsing.At theendof theweek,new electroniccards
wereput in operationby thegunspecialists.Two dayswerededicatedto performthenecessary
tests.The currentcannow be variedbetween50 mA and1.8 A, with a variablepulselength
between2 ns and10 ns, as requiredin the specifications.The detailsof the gun studiesare
availablein thegunpaperlog-book.

10 Various Statements
During this weekof operation,thefollowing pointshavebeennoticed:

– The power supplyWL.QNF371droppedmany timesduring the week.This wasdueto
thecontrolsystemwhichwassendingavalueto thesingletransceivereverybasicperiod.
Thiswasfixed.

– Thepower supplyHIE.QFW30wasdroppingvery oftenbecauseof unstableelectronic
regulation.Thiswassolvedby PO.

– A preliminarymeasurementof thedispersionin the injectionwascarriedout this week.
Its analysiswill be given in next weekreport, togetherwith otherdispersionmeasure-
mentsin HIE.
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