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J. Knobloch, BESSY - Berlin

WG3: WG3: SuperconductingSuperconducting RF and RF RF and RF 
ControlControl

…… to to identify criticalidentify critical SRF relatedSRF related items items for the for the 
construction of construction of ERLsERLs, , evaluateevaluate the readiness of the readiness of 
the related the related science and technologyscience and technology, and to lay , and to lay 
out an out an R&D pathR&D path for solving remaining open for solving remaining open 
issues. issues. 
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ChargeCharge

ReviewReview parameterparameter spacespace coveredcovered byby ERLsERLs, , 
concentrateconcentrate on on thethe „„toughtough onesones““
WhatWhat areare thethe SRFSRF--relatedrelated ERLERL--specificspecific
challengeschallenges??
WhatWhat solutionssolutions havehave alreadyalready beenbeen developeddeveloped??
WhichWhich componentscomponents still still needneed moremore R&D R&D workwork??
OrganizeOrganize R&D R&D efforteffort, , developdevelop a a roadmaproadmap to to 
coordinatecoordinate studiesstudies and and identifyidentify collaborativecollaborative
possibilitiespossibilities

C. Beard, DL
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ThematicThematic AreasAreas

Main Main LinacLinac Module Module DevelopmentDevelopment
CavityCavity
HOM HOM couplercoupler
TunerTuner
Power Power CouplerCoupler
……

InjectionInjection LinacLinac IssuesIssues
RF SystemRF System

TransmitterTransmitter
RF DistributionRF Distribution
RF RF ControlControl
……

CW CW CryogenicsCryogenics
Transfer of Technology to Transfer of Technology to IndustryIndustry
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Module DesignsModule Designs
ManyMany typestypes of SRF of SRF modulesmodules availableavailable as as baselinebaseline designdesign
forfor ERLsERLs

ELBEELBE
BNLBNL
TESLATESLA

CEBAF CEBAF upgradeupgrade

……

OverviewOverview presentationspresentations of of severalseveral systemssystems
IdentifyIdentify thethe criticalcritical componentscomponents to to bebe discusseddiscussed

Sunday

W. Funk, T. Grimm, R. Calaga, J. Teichner, J. Knobloch
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CavityCavity Design Design forfor ERLsERLs
WhichWhich parametersparameters shouldshould oneone considerconsider??

FrequencyFrequency
ShapeShape
NumberNumber of of cellscells
R/QR/Q
BeamBeam--tubetube diameterdiameter

WhatWhat drivesdrives thesethese parametersparameters??
WhichWhich areare thethe mostmost criticalcritical??
OverviewOverview of of designsdesigns, , suitabilitysuitability

RHIC electron cooler, 704 MHz

Cornell ERL main linac, 1.3 GHz

Cornell ERL Injection Linac, 1.3 GHz

Sunday

R. Calaga, BNL
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HOMsHOMs
M. Dolus, DESY

• 100 mA x 2, 77 pC, 0.6 mm bunch
• Ptotal= 160 W
• Also must consider BBU limit and effect on emittance!
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HOMsHOMs

HowHow accuratelyaccurately cancan wewe predictpredict??
HOM PowerHOM Power
CavityCavity spectrumspectrum
TrappedTrapped modesmodes
HOM HOM extractionextraction efficiencyefficiency
BBU BBU limitlimit
……
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HOMsHOMs

TypesTypes of HOM of HOM couplerscouplers

WaveguideWaveguide couplercoupler
Ferrite Ferrite loadload
Radial Radial transmissiontransmission lineline

LoopLoop couplercoupler

B. Rimmer, JLAB

TESLA

Kensei Umemori, JAERI

CornellCEBAF
V. Shemelin, Cornell
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CavityCavity PreparationPreparation//QQ FactorFactor

For CW For CW operationoperation, , QQ factorfactor isis criticalcritical
OverviewOverview of of cavitycavity productionproduction techniquestechniques

BCP, EPBCP, EP
HighHigh--pressurepressure rinsingrinsing
RF/He RF/He processingprocessing
BakeoutBakeout
Niobium Niobium qualityquality
……

WhatWhat elseelse impactsimpacts thethe qualityquality ((magneticmagnetic shieldingshielding, , bathbath
temperaturetemperature, , bakeoutbakeout ……))
RecipeRecipe forfor cavitycavity productionproduction forfor CW CW applicationsapplications
WhatWhat QQ factorsfactors cancan wewe expectexpect in a in a modulemodule?  ?  HowHow longlong isis thisthis
maintainedmaintained?  ?  WhatWhat recoveryrecovery optionsoptions areare therethere?

P. Kneisel, JLAB

?
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MicrophonicsMicrophonics

ByBy definitiondefinition, ERL , ERL cavitiescavities areare narrownarrow bandband--
widthwidth
MicrophonicMicrophonic detuningdetuning dominatesdominates thethe powerpower
budgetbudget
PeakPeak RF RF powerpower

CostCost of RF of RF TransmitterTransmitter installationinstallation

AverageAverage powerpower
Thermal Thermal aspectsaspects of of thethe RF RF systemsystem
AC AC operatingoperating powerpower of of thethe RF RF systemsystem0
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MicrophonicsMicrophonics
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MicrophonicsMicrophonics
HowHow muchmuch microphonicsmicrophonics??
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T. Schilcher, DESY

TTF

HowHow muchmuch cancan wewe affordafford??
InstalledInstalled RF PowerRF Power
Trip RateTrip Rate
……

SpectrumSpectrum??
IdentifyIdentify sourcessources
DampingDamping schemesschemes

Monday

M. Liepe, Cornell

M. Liepe, Cornell
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DampingDamping MicrophonicsMicrophonics

Passive Passive meansmeans of of dampingdamping
microphonicmicrophonic detuningdetuning

G. BisoffiG. BisoffiMechanical 
mode no.

With present ring 
(Ø110) - Hz

With additional ring 
(Ø180) - Hz

1 33.6 122.9

2 85.7 222.1

3 125.1 425.6

4 152 695.7

5 222.5 830.3

6 248.1 - not given -
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CompensatingCompensating MicrophonicsMicrophonics

ActiveActive meansmeans of of reducingreducing microphonicsmicrophonics T. Grimm, MSU

Magnetostrictive Tuner

CARE (JRA-SRF)

R. Carcagno et. al, Fermilab

Piezo compensation

CARE (JRA-SRF)
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Tuner SystemsTuner Systems
OverviewOverview of of existingexisting systemssystems, , 
propertiesproperties

CEA-Saclay

Blade tuner

Cornell

Design Design requirementsrequirements, , mechanicalmechanical
designdesign, , resolutionsresolutions, , spectrumspectrum

ReliabilityReliability issuesissues

CEBAF

Monday

E. Daley, JLAB
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RF RF ControlControl
RequirementsRequirements

1010--44, 0.01 , 0.01 degdeg??
WhatWhat drivesdrives thethe requirementsrequirements

RecoveryRecovery efficiencyefficiency
BunchBunch jitterjitter and and synchronizationsynchronization

NoiseNoise sourcessources
OverviewOverview of of optionsoptions forfor RF RF controlcontrol, , simulationssimulations, , 
hardwarehardware performanceperformance
Hardware Hardware designdesign (digital, analog, I/Q, A/(digital, analog, I/Q, A/PhiPhi, , samplingsampling
frequencyfrequency, , filtersfilters etc)etc)
FeedforwardFeedforward
Limit on Limit on cavitycavity bandwidthbandwidth, , QQLL

S. Simrock, DESY

M. Liepe, Cornell
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J. Knobloch, BESSY - Berlin Tuesday

Power Power CouplersCouplers
RequirementsRequirements

SW SW aveave powerpower, , peakpeak powerpower
couplercoupler kickskicks
cryogeniccryogenic losseslosses ……

OverviewOverview of of existingexisting systemssystems thatthat cancan
serveserve as as baselinebaseline designsdesigns

CoaxCoax
WaveguideWaveguide, , ……

LayoutLayout
AdjustibilityAdjustibility
WindowsWindows
MultipactingMultipacting

Cornell injection linac

TTF Type-III

CEBAF

R. Campisi, SNS

Mircea Stirbet, JLAB
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RF RF SourcesSources

OverviewOverview of of requirementsrequirements
CW CW operationoperation
PulsedPulsed operationoperation
EfficiencyEfficiency
ReliabilityReliability

OverviewOverview of of existingexisting systemssystems ((klystronklystron, IOT , IOT SSSS--
amplifieramplifier ……))

1.3 GHz CPI 10 kW klystron +
Power supply1.3 GHz CPI IOT

Tuesday

Mike Dykes, DL & Masaru Sawamura, JAERI
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J. Knobloch, BESSY - Berlin Tuesday

RF DistributionRF Distribution

One One transmittertransmitter per per cavitycavity??
ExpensiveExpensive
FlexibleFlexible
ReliableReliable

One One transmittertransmitter forfor severalseveral cavitiescavities??
Vector Vector sumsum operationoperation
ActiveActive modulatorsmodulators in in thethe transmissiontransmission lineslines
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J. Knobloch, BESSY - Berlin Tuesday

CryogenicsCryogenics

RequirementsRequirements//loadsloads
Per Per cavitycavity//modulemodule//linaclinac
StabilityStability

OptimizationOptimization of of cryogenicscryogenics/layout/layout
Module Module designdesign//linaclinac layout layout forfor ERLsERLs fromfrom a a 
cryogeniccryogenic point of point of view

B. Petersen, DESY

view

Eisuke Minehara, JAERI & J. Knobloch, BESSY
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CryogenicsCryogenics
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Tuesday
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Transfer of TechnologyTransfer of Technology

OverviewOverview of of industrialindustrial capabilitiescapabilities
PresentPresent
NearNear--termterm plansplans

Model Model forfor industrialindustrial productionproduction, , qualityquality assuranceassurance
OptimizationOptimization of of modulemodule designdesign fromfrom point of point of viewview of:of:

ProductionProduction//AssemblyAssembly
AlignmentAlignment
TransportTransport
CostCost
…

H.P. Vogel, ACCEL

…
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InjectorInjector ModulesModules

RequirementsRequirements and and differencesdifferences to to mainmain linaclinac
modulesmodules

BeamBeam loadingloading
EmittanceEmittance dilutiondilution
ReliabilityReliability and and requiredrequired redundanceredundance
……

RevisitRevisit subsystemssubsystems fromfrom point of point of viewview of of 
injectorinjector modulesmodules
OverviewOverview of of currentcurrent designsdesigns S. Belomestnykh, Cornell
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InjectorInjector ModulesModules

Cornell Injector

ERLP Injector (aka ELBE Module)

Tuesday
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