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Abstract

The SLAC Linac candeliver dampedouncheswith ILC
parameter$or bunchchageandbunchlengthto End Sta-
tion A. A 10Hzbeamat28.5GeV enegy canbedelivered
there,parasiticwith PEP-1l operation.We planto usethis
facility to testprototypecomponentsf the BeamDelivery
Systemand InteractionRegion. We discussour plansfor
this ILC TestFacility andpreparationgor carryingout ex-
perimentgelatedo collimatorwakefieldsandenegy spec-
trometersWe alsoplananinteractionregion mockupto in-
vestigateeffectsfrom backgroundandbeam-induceelec-
tromagnetidnterference.

INTRODUCTION AND OVERVIEW

The InternationalLinear Collider (ILC) is ervisionedto
bethe next frontier acceleratofacility for particle physics
afterthe LHC begins operation providing exceptionalre-
solving power andprecisionfor exploring the TeV enegy
scale.New discoveriesare expectedin oneor moreexcit-
ing areasHiggsandtheexplanationof particlemassessu-
persymmetrydark matter extra dimensionsunificationof
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fundamentaforces. The luminosity at this facility will be
afactor1000greaterthanthatachiesedat LEP and10,000
timesgreaterthanachievedatthe SLC.

In SLACs End Station A (ESA), we are planning to
test prototypecomponentf the BeamDelivery System
(BDS) and InteractionRegion (IR). This program[1] in-
volvesboth machineanddetectomphysicistsreflectingthe
closeconnectiondetweerthe acceleratoandexperiment.
Primary areasof study are collimation, backgroundsand
precisionenegy measurements.The ESA experimental
programincludesmary of the critical beamtests[2] dis-
cussedfor the BDS at the 2004 KEK ILC Workshop. It
alsoplaysanimportantrole for thetestbeamprogramcon-
sideredby theWorldwide StudyonDetectortestbeamg3].

BEAM SETUP TO ESA

ESA beamtestsare plannedto run parasiticallywith
PEP-II with single dampedbunchesat 10Hz, beamen-
ergy of 28.5GeV andbunchchageof 2.0 - 10'° electrons.
Thelong (5mmrms)bunchlengthout of the dampingring
canbe compressedh the Ring-to-Linactransferline and
in the 24.5-dgreeA-line bendfrom the Linac to ESA to
achieve ~ 300m bunchlengthin ESA. A simulationwith
LiTrack[4] givestheresultsin Fig. 1 for theenegy spread
and bunchlengthin ESA. Trans\ersebeamsizesfor the
testsplannedareexpectedo be 100 — 200umrms.
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Figurel: Enegy spreacandBunchlengthin ESA.

COLLIMATOR WAKEFIELDS

At theILC, collimatorsarerequiredto remove halopar
ticles (having large amplitudesrelative to the ideal orbit)
to minimizedamageo beamline elementandparticlede-
tectorsandto achieve tolerablebackgroundevels. Short-
rangetrans\ersewakefields excited by thesecollimators
may perturbbeammotion and lead to both emittancedi-
lution andamplificationof positionjitter atthe IP.

Thegoalof thesdestg5] isto find optimalmaterialsand
geometryfor thecollimatorjaws to minimizewakefield ef-
fectswhile achieving therequiredperformancdor halore-
moval. The collimatorswill be rectangularin trans\erse
sectionwith a shallov longitudinaltaper long relative to
the ~ 300pm ILC bunchlength. To optimizetheir design,
accuratemodeling of wakefield effects for shortbunches
is neededincludingthe non-linearnearwall region which
hasimplicationsfor machineprotection. However, calcu-
lating the impedancdor suchan insertionusing analytic
methodsis difficult, even for an idealizeddesignwithout
realengineerindeaturesuchascontactfingers.Similarly,
toolssuchasMAFIA have problemsin this regime dueto
grid dispersve effects.

The ESA beamtestswill allow further progresswith
bothanalyticcalculationsanddevelopmenbf state-of-the-
art 3-d electromagnetianodeling methods[6]. Earlier
measurementf] have alreadyenabledsignificantdevel-
opmentof analyticcalculationsput thetypical consisteng
with datais only within afactor2-3. The ILC designgoal
is agreemenatthe 10% level [8].
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Figure 2: Collimator insertionsplannedfor a first set of
measurements.

Initial ESA measurementwill measuraesistve wakes

in copperandstudytwo-steptapers.Two setsof four col-
limator insertionswill be used,and Fig. 2 shaws the first
setof four collimator insertionswe plan to install in the
Collimator Wakefield Box [9]. Collimator 1 is the same
asusedin arecentmeasuremenf7], andis essentiafor
commissioningand control of systematics.Two collima-
tor sandwichesareavailable,eachholding four collimator
insertions. We expectto be ableto swap the sandwiches
in an eight-hourshift. Futureplanscould includeinvesti-
gationsof differentgradesof copper aluminium,andiron
for resistve wakefields,andoptimisedtapers,asproposed
in [6].

ENERGY SPECTROMETERS

At the ILC, beamenegy measurementwith an accu-
ragy of 100-200partspermillion (ppm)areneededor the
determinatiorof particle massesincluding the top quark
and Higgs boson. Enegy measurementboth upstream
anddownstreanof the collision point areforeseerby two
differenttechniquedo provide redundang andreliability
of the results[10]. Upstream,a LEP-stylebeamposition
monitor (BPM) spectrometeis ervisionedto measurehe
deflectionof the beamthrougha dipolefield. Downstream
of the IP, an SLC-stylespectrometers plannedto detect
stripesof synchrotrorradiation(SR) producedasthebeam
passeshrougha string of dipole magnets.

In the proposedESA tests,we plan to implementthe
BPM measuremerdandthe synchrotrorstripetechniqudn
the samechicane(Fig. 3), which will have the same5mm
dispersionat mid-chicaneand similar dipole fields (~ 1
kG) asthe currently designedupstreamlLC enegy chi-
cane.lt shouldbepossibleo measurdeamoffsetwith the
BPMsat the sametime asmeasuringhe synchrotroright
position, so beamenepgy determinedfrom the two tech-
niquescan be compareddirectly. Knowing the [ B - dL
of themagnetsaindthe chicanegeometrytogethemith the
positionof the offsetbeamin the BPMs andthe horizon-
tal offset of the synchrotronlight swath, the beamenegy
canbedeterminecandcomparedvith thatdeliveredby the
SLAC A-bendsystem. To study systematicof the mea-
surementsve candither the beamenegy or trajectoryat
theendof theLinac, aswell aschangehe beamtrajectory
in the ESA chicane.

BPM enegy spectometer

TheBPM spectrometetesty5], will useexisting rf cav-
ity BPMs (at leastfor the first stage) but will upgradethe
BPM processingelectronics. The overall goal for system
(mechanicabnd electrical)stability is <~500 nm, corre-
spondingo 100ppmenegy precisionoveraonehourtime
scale. Onehouris a possiblecalibrationtimescalewhere
onereversegpolarity of the chicaneand movesthe BPMs
atmid-chicaneby 10mmon precisionmovers.We arealso
investigatingpossibilitiesfor a stretchedwire or laserin-
terferometeisystemto monitor mechanicaktability of the
supportgirder. A 6-axismoveablestagewould allow usto
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Figure3: Chicanefor BPM andSR stripeenegy spectrometemeasurements.

gaugethe effectsof beamtilts on the BPM measurements
by observingany measuremerttiasasa function of over
all BPM rotation. We alsoplantemperaturesensorsalong
the girder to study temperaturesensitvity of mechanical
motionandelectronicdrifts.

SRStripeEnelgy Spectometer

The SR stripe enegy spectrometef5] mustmake pre-
cise measurementsf the centroid and shapeof the SR
stripe. A vertical SR stripewill be generatedby a wiggler
in thethird leg of the chicane.(The ILC chicanewill have
wigglersin boththefirst andthird legs; anadditionalwig-
gler in thefirst chicaneleg in the ESA setupis a possible
upgradeoption.) We are planningto testa detectorarray
with 100um quartzfibersreadout by a multi-anodePMT
that sense<Cherenkbv light producedby secondanelec-
tronsgeneratedy SR photoninteractionsn thefibersand
the upstreanwindow/radiator The beamtestwill validate
Monte Carlosimulationsof the Cherenlov light production
and detectionefficiengy. We will study backgroundsnd
cross-talkandcomparesnegy measuremeni@nenqy jitter
andabsolutesnegy scale)with the BPM spectrometeand
existing A-line diagnostics.

OTHER STUDIES: IPBPMS, EMI

We wantto demonstrat¢hatthe fastIP BPMsandkick-
ers,locatedwithin 4 metersof the IP, canwork to the re-
quiredprecisionin the presencef theintensebeam-beam
interaction. We are studying simulating aspectsof the
beam-beaninteractionwith eithera 5% radiationlength
fixed target or a spraybeamto mimic a high flux of low
enegy pairs. This systemhasbeenidentifiedasoneof the
highestrisksto delivering designluminositiesfor boththe
warmandcold LC designsijn partbecausef thedifficulty

of simulatingthe collision ervironmentin atestbeam.We
alsoplanto make measurement® quantifybeam-induced
electromagnetimterferencd EMI) alongthebeamlineand
nearfeaturessuchastoroids,BPMs,andbellows. We plan
tomeasureheEMI frequeng spectrunandits dependence
onbunchchageandbunchlength.
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