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„TESLA“ „TESLA“ ModulesModules

SeveralSeveral versionsversions of „TESLA“ of „TESLA“ ModulesModules
1st 1st generationgeneration:  :  notnot usedused
2nd 2nd generationgeneration: : installedinstalled at VUVat VUV--FELFEL
3rd 3rd generationgeneration: : installedinstalled at VUVat VUV--FELFEL
XFEL, XFEL, redesignredesign of of typetype 3 3 currentlycurrently underunder way

Will concentrate on this
way



3

J. Knobloch, BESSY - Berlin

TTF ModuleTTF Module

Equipped with Cryoperm magnetic shieldingWelded in a Ti helium tankIncludes a BPM
One 4-K quadrupole

~ 12 m long

3 support posts for cold mass

Gas Return Pipe (300 mm dia.) = „backbone of the system“

Steel vacuum vessel

Cavities and all other
components are
suspended from the
gas-return pipe

Longitudinal position
is fixed by an invar
rod while cavities can
slide along the
support

Eight TESLA (1.3 GHz) cavities
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TESLA TESLA CryostatCryostat

80 K Shield

4 K Shield

Cavity

2-Phase Supply Line

Gas-Return Pipe
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CryogenicsCryogenics of TESLA of TESLA ModulesModules
Pressurized LHe, 2.2 K

Phase separator

2-Phase supply line

Level-controlled reservoir
+ Heater

10 Modules/String

300 mm GRP, one connection per module

Expand through JT valve
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TESLA TESLA CavityCavity

Two HOM couplers

1.04 m, 9 cells

Coaxial input coupler

BasedBased on on looploop couplerscouplers
LimitedLimited frequencyfrequency rangerange, , 
limitedlimited powerpower handlinghandling
Power Power dissipationdissipation in in thethe
pickuppickup probe probe cancan cause cause 
quenchquench

QuenchQuench fieldfield in in LHeLHe measuredmeasured
at at aboutabout 15 15 –– 20 MV/m20 MV/m
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CavityCavity PerformancePerformance
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Power Power CouplerCoupler

2.0 K

77 K

4 K

Vacuum Vessel (300 K)

Cold Window

Warm window

justibleAd
penetration

Cavity
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CouplingCoupling AdjustAdjust
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Power Power CouplerCoupler

2.0 K

77 K

4 K

Vacuum Vessel (300 K)

Cold Window

Warm window

Significant heating at a few kW

Adjustible
penetration

Air cooling

Air cooling

DesignedDesigned forfor pulsedpulsed operationoperation (up to 1 MW)(up to 1 MW)
AverageAverage powerpower in TTF order 1 kWin TTF order 1 kW
For For ERLsERLs needneed SW SW operationoperation couplercoupler limitedlimited to to aboutabout 4 4 –– 5 kW5 kW
WithWith additional additional coolingcooling havehave operatedoperated thisthis couplercoupler at up to 8 kW SW, at up to 8 kW SW, butbut redesignredesign
necessary

Cavity

necessary
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TunerTuner
TwoTwo systemssystems developeddeveloped forfor
TTF/TESLATTF/TESLA
BothBoth areare coldcold systemssystems
reliabilityreliability??
OtherOther, , compatiblecompatible butbut optimizedoptimized
designsdesigns beingbeing investigatedinvestigated

CEA-Saclay

Blade tuner
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PiezoPiezo CompensationCompensation

ExistingExisting and and newnew tunerstuners permitpermit thethe
integrationintegration of of PiezoPiezo elementselements
DevelopedDeveloped to to compensatecompensate LorentzLorentz--
forceforce detuningdetuning duringduring TESLA pulseTESLA pulse
Potential Potential existsexists to to useuse thesethese to to 
compensatecompensate microphonicmicrophonic detuningdetuning,,
butbut mustmust still still bebe demonstrateddemonstrated

CARE (JRA-SRF)
1 kHz

1100 deg
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Parameters & Parameters & ConsequencesConsequences
„TESLA“ Parameters ERL Parameters

EEaccacc = 35 MV/m= 35 MV/m
IIaveave < 100 µA< 100 µA
IIpkpk ~ 10 mA~ 10 mA
TTbathbath = 2 K= 2 K
QQ00 =10=101010

PPdissdiss = 1 W= 1 W
PPpkpk (RF)(RF) = 1 MW= 1 MW
PPaveave (RF)(RF) = 1.5 kW= 1.5 kW
QQLL = 2 x 10= 2 x 1066

BWBW = 400 Hz

Re-dimension cryogenic lines
Must maintain high Q

Additional/different HOM couplers

Re-design input coupler

Re-design tuner,
Integrate fast tuning mechanism

EEaccacc = 20 MV/m= 20 MV/m
IIaveave = 100 mA= 100 mA
IIpkpk = 100 mA= 100 mA
TTbathbath = 1.8 K= 1.8 K
QQ00 =2 x 10=2 x 101010

PPdissdiss = 20 W= 20 W
PPkpkp (RF)(RF) = 20 kW= 20 kW
PPaveave (RF)(RF) = 8 kW= 8 kW
QQLL > 2 x 10> 2 x 1077

BW BW < 65 Hz= 400 Hz < 65 Hz
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