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Abstract

TheSLAC Linac candeliver dampedbuncheswith ILC
parametersfor bunchchargeandbunchlengthto EndSta-
tion A. A 10Hzbeamat 28.5GeV energy canbedelivered
there,parasiticwith PEP-IIoperation.We planto usethis
facility to testprototypecomponentsof theBeamDelivery
SystemandInteractionRegion. We discussour plansfor
this ILC TestFacility andpreparationsfor carryingout ex-
perimentsrelatedto collimatorwakefieldsandenergyspec-
trometers.Wealsoplananinteractionregionmockupto in-
vestigateeffectsfrom backgroundsandbeam-inducedelec-
tromagneticinterference.

INTRODUCTION AND OVERVIEW

TheInternationalLinearCollider (ILC) is envisionedto
bethenext frontier acceleratorfacility for particlephysics
after the LHC begins operation,providing exceptionalre-
solvingpower andprecisionfor exploring theTeV energy
scale.New discoveriesareexpectedin oneor moreexcit-
ing areas:Higgsandtheexplanationof particlemasses,su-
persymmetry, darkmatter, extra dimensions,unificationof
�
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fundamentalforces.The luminosityat this facility will be
a factor1000greaterthanthatachievedat LEPand10,000
timesgreaterthanachievedat theSLC.

In SLACs End Station A (ESA), we are planning to
test prototypecomponentsof the BeamDelivery System
(BDS) and InteractionRegion (IR). This program[1] in-
volvesbothmachineanddetectorphysicists,reflectingthe
closeconnectionsbetweentheacceleratorandexperiment.
Primary areasof study are collimation, backgroundsand
precisionenergy measurements.The ESA experimental
programincludesmany of the critical beamtests[2] dis-
cussedfor the BDS at the 2004KEK ILC Workshop. It
alsoplaysanimportantrolefor thetestbeamprogramcon-
sideredby theWorldwideStudyonDetectortestbeams[3].

BEAM SETUP TO ESA

ESA beamtestsare plannedto run parasiticallywith
PEP-II with single dampedbunchesat 10Hz, beamen-
ergy of 28.5GeVandbunchchargeof ��� �	��
����� electrons.
Thelong (5mmrms)bunchlengthout of thedampingring
canbe compressedin the Ring-to-Linactransferline and
in the 24.5-degreeA-line bendfrom the Linac to ESA to
achieve ��������� m bunchlengthin ESA.A simulationwith
LiTrack[4] givestheresultsin Fig. 1 for theenergy spread
and bunch length in ESA. Transversebeamsizesfor the
testsplannedareexpectedto be 
�������������� m rms.
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Figure1: Energy spreadandBunchlengthin ESA.

COLLIMATOR WAKEFIELDS

At theILC, collimatorsarerequiredto removehalopar-
ticles (having large amplitudesrelative to the ideal orbit)
to minimizedamageto beamline elementsandparticlede-
tectorsandto achieve tolerablebackgroundlevels. Short-
rangetransversewakefields excited by thesecollimators
may perturbbeammotion and lead to both emittancedi-
lution andamplificationof positionjitter at theIP.

Thegoalof thesetests[5] is to find optimalmaterialsand
geometryfor thecollimatorjawsto minimizewakefieldef-
fectswhile achieving therequiredperformancefor halore-
moval. The collimatorswill be rectangularin transverse
sectionwith a shallow longitudinal taper, long relative to
the ����������� ILC bunchlength.To optimizetheir design,
accuratemodelingof wakefield effects for short bunches
is needed,includingthenon-linearnear-wall region which
hasimplicationsfor machineprotection.However, calcu-
lating the impedancefor suchan insertionusinganalytic
methodsis difficult, even for an idealizeddesignwithout
realengineeringfeaturessuchascontactfingers.Similarly,
toolssuchasMAFIA have problemsin this regimedueto
grid dispersiveeffects.

The ESA beamtestswill allow further progresswith
bothanalyticcalculationsanddevelopmentof state-of-the-
art 3-d electromagneticmodeling methods[6]. Earlier
measurements[7] have alreadyenabledsignificantdevel-
opmentof analyticcalculations,but thetypicalconsistency
with datais only within a factor2-3. TheILC designgoal
is agreementat the10� level [8].

Figure 2: Collimator insertionsplannedfor a first set of
measurements.

Initial ESA measurementswill measureresistive wakes

in copperandstudytwo-steptapers.Two setsof four col-
limator insertionswill be used,andFig. 2 shows the first
set of four collimator insertionswe plan to install in the
Collimator Wakefield Box [9]. Collimator 1 is the same
as usedin a recentmeasurement[7], and is essentialfor
commissioningandcontrol of systematics.Two collima-
tor sandwichesareavailable,eachholding four collimator
insertions. We expect to be able to swap the sandwiches
in an eight-hourshift. Futureplanscould includeinvesti-
gationsof differentgradesof copper, aluminium,andiron
for resistive wakefields,andoptimisedtapers,asproposed
in [6].

ENERGY SPECTROMETERS

At the ILC, beamenergy measurementswith an accu-
racy of 100-200partspermillion (ppm)areneededfor the
determinationof particlemasses,including the top quark
and Higgs boson. Energy measurementsboth upstream
anddownstreamof thecollision point areforeseenby two
different techniquesto provide redundancy andreliability
of the results[10]. Upstream,a LEP-stylebeamposition
monitor (BPM) spectrometeris envisionedto measurethe
deflectionof thebeamthrougha dipolefield. Downstream
of the IP, an SLC-stylespectrometeris plannedto detect
stripesof synchrotronradiation(SR)producedasthebeam
passesthrougha stringof dipolemagnets.

In the proposedESA tests,we plan to implementthe
BPM measurementandthesynchrotronstripetechniquein
thesamechicane(Fig. 3), which will have thesame5mm
dispersionat mid-chicaneand similar dipole fields ( ��

kG) as the currently designedupstreamILC energy chi-
cane.It shouldbepossibleto measurebeamoffsetwith the
BPMsat thesametime asmeasuringthesynchrotronlight
position, so beamenergy determinedfrom the two tech-
niquescanbe compareddirectly. Knowing the  !��"�#
of themagnetsandthechicanegeometry, togetherwith the
positionof the offset beamin the BPMs andthe horizon-
tal offsetof the synchrotronlight swath, the beamenergy
canbedeterminedandcomparedwith thatdeliveredby the
SLAC A-bendsystem. To studysystematicsof the mea-
surementswe candither the beamenergy or trajectoryat
theendof theLinac,aswell aschangethebeamtrajectory
in theESA chicane.

BPM energyspectrometer

TheBPM spectrometertests[5], will useexistingrf cav-
ity BPMs(at leastfor thefirst stage),but will upgradethe
BPM processingelectronics.The overall goal for system
(mechanicalandelectrical)stability is $%� 500 nm, corre-
spondingto 100ppmenergy precisionoveraonehourtime
scale. Onehour is a possiblecalibrationtimescalewhere
onereversespolarity of the chicaneandmovesthe BPMs
at mid-chicaneby 10mmonprecisionmovers.We arealso
investigatingpossibilitiesfor a stretchedwire or laserin-
terferometersystemto monitormechanicalstability of the
supportgirder. A 6-axismoveablestagewould allow usto
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Figure3: Chicanefor BPM andSRstripeenergy spectrometermeasurements.

gaugetheeffectsof beamtilts on theBPM measurements
by observingany measurementbiasasa functionof over-
all BPM rotation. We alsoplantemperaturesensorsalong
the girder to study temperaturesensitivity of mechanical
motionandelectronicsdrifts.

SRStripeEnergySpectrometer

The SR stripeenergy spectrometer[5] mustmake pre-
cise measurementsof the centroid and shapeof the SR
stripe. A verticalSRstripewill begeneratedby a wiggler
in thethird leg of thechicane.(TheILC chicanewill have
wigglersin boththefirst andthird legs;anadditionalwig-
gler in the first chicaneleg in the ESA setupis a possible
upgradeoption.) We areplanningto testa detectorarray
with 100��� quartzfibersreadout by a multi-anodePMT
that sensesCherenkov light producedby secondaryelec-
tronsgeneratedby SRphotoninteractionsin thefibersand
theupstreamwindow/radiator. Thebeamtestwill validate
MonteCarlosimulationsof theCherenkov light production
anddetectionefficiency. We will studybackgroundsand
cross-talkandcompareenergy measurements(energy jitter
andabsoluteenergy scale)with theBPM spectrometerand
existing A-line diagnostics.

OTHER STUDIES: IP BPMS, EMI

We wantto demonstratethatthefastIP BPMsandkick-
ers, locatedwithin 4 metersof the IP, canwork to the re-
quiredprecisionin thepresenceof theintensebeam-beam
interaction. We are studying simulating aspectsof the
beam-beaminteractionwith either a 5 � radiationlength
fixed target or a spraybeamto mimic a high flux of low
energy pairs.This systemhasbeenidentifiedasoneof the
highestrisks to deliveringdesignluminositiesfor both the
warmandcoldLC designs,in partbecauseof thedifficulty

of simulatingthecollision environmentin a testbeam.We
alsoplanto makemeasurementsto quantifybeam-induced
electromagneticinterference(EMI) alongthebeamlineand
nearfeaturessuchastoroids,BPMs,andbellows. We plan
to measuretheEMI frequency spectrumanditsdependence
on bunchchargeandbunchlength.
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