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The Choiceof AdiabaticCaptureinto theLow EnergyBooster

SamPennerandJerryWatson

Theoriginal CDR calledfor a bunch-to-buckettransferschemefor filling the low energy

boosterLEB. After furtherstudy, we haveconcludedthat theadiabaticcapturemethodoffers

largeimprovementsin performanceandreliability while reducingrisk and cost

In the bunch-to-bucketmethod,the frequencyof thebeamfrom thelinac mustbe equalto the

LEB bucketfrequency,f, atinjection time f 50 MHz. Thelinac mustinject intoeachbucketN

times,whereN = chargein LEB bucket/chargein linac bunch,and N is theminimum number

of LEB revolutionperiodsneededto fill theLEB. In theadiabaticcaptureprocess,the linac beam

debunchesbeforebeingcapturedinto LEB buckets.Thereis no constrainton the linac bunch

frequency.A linac bunchfrequencyof about425 M}lz is preferredbecauseof a numberof

considerationshavingto do with REQperformance,beamemittanceandcurrent,andif powertube

availability. Sincethis frequencyis S or 9 limes higherthanin thebunchto bucketscheme,the

LEB canbe filled to thesamechargeperbucketwith somecombinationof loweredlinac bunch

chargeandshortenedLEB fill time.

In a linac designedfor adiabaticcapture,a conservativeavengecurrentof 25 mA fills theLEB

to designspecchargeperbucketin four turns. A linac pulselength of lessthan 50 ssecprovides

theadditionalfactorof five neededfor testbeamoperation.

For reasonsrelatingto ion sourceperformanceandernittancegrowthin theLEBT andREQ.

thechargeper linac bunchin a machinedesignedfor bunch-to-buckettransfershouldprobablynot

exceedtwo times thevalueusedin theadiabaticcapturedesign. Then it could takea minimumof

18 turns to fill theLEB. For testbeamoperation,a linac pulselengthaslargeas200 p.seccould be

required.Dueto thelong capturetime, emittancegrowthandbeamlossdueto scatteringin the

stripperfoil is becomingappreciable.

In orderto obtainadequateperformance,theRFQ for a bunch-to-bucketlinac would havea

frequencyof at least200 MHz. Someform of choppingschemeis neededto reducethebeam

frequencyto theLEB frequency.Severalchoppingmethodshavebeensuggested.Theyall tend



to be complexand increasethe beamemittance.Thereis no operationalexperiencewith any

choppingmethodin high brightnessprotonaccelerators.

The linac requiredfor adiabaticcaptureis comfortablywithin thestateof the art in all

parameters.Thereis operatingexperienceat severallaboratoriesindicating that a captureefficiency

in excessof90% is achievable. The linac requiredfor bunch-to-buckertransferwould involve

someadditionalrisk high current,choppersystem,be moreexpensivepulselength,chopper

system,be potentially lessreliableion sourcecurrent,choppersystem,andrequireveiy long

multi-turn injection.


