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" SRF Photoinjector | ELBE Accelerator Facility
The SRF gun produces high-brightness electron beams (low emittance, N resac dum; ga,.lw\.’
high bunch charge) in CW operation (MHz pulse repetition rate) “ @mmiﬁ%wwmﬁ ; wg-t:,ﬂ;-;i;i~iiﬂ-2,- : %affm-ﬁ‘lwmgz;:m-
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oo GRihedealsAmen! « Drossel gun (1/2 cell cavity) by D. Janssen [2]: First SRF gun produced an electron beam.
« ELBE SRF Gun I (3.5 cell cavity): first SRF gun at an accelerator, IR-FEL operation [3].
SEstienoil « ELBE SRF Gun II: installed in 2014, since 2018 in regular operation for user runs, THz radiation
cathode sooling with 200 pC @ 100 kHz CW (20 pA) applying a Mg photocathode (0.1 — 0.3 % QE) [4]
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X cathode Planned use of SRF Gun Il
) TELBE — superradiant THz production
main coupler 354-cell Caity 500 pC Increase of pulse energy 5 uJ ->40 uJ (4 W @ 100 kHz CW)
« 3.5 cell elliptical niobium cavity, 1.3 GHz [1], NELBE — neutrons and pELBE — positrons
« normal-conducting photocathode, cooled with liquid N., < 500 pC and higher average current up to 500 pA
e SC solenoid integrated in cryo-module,
e exchange system for photocathodes, application of Cs,Te photocathodes
« superconducting cell RFchoke filter, with QE >1 %
e two tuners, one for half-cell and one for three TESLA cells
« HOM couplers, TESLA type, pick-up for dLLRF control -
» main coupler, liquid N, cooled, warm and cold window

" ELBE SRF Gun Illl = Pushing Gradient Limit . Gun lll Cryomodule Improvements

SRF Gun Il SRF Gun Il Cathode cooling & positioning system
Gradient 8 MV/m 12 MV/m additional capacitive position sensors
Peak field on axis 20.5 MV/m 31 MV/m
Kinetic energy 4 MeV 6 MeV
Bunch charge 300 pC 500pC | | A s
S
Beam current 30 pA 50 pyA Y, 500 pA? m | _
CW pulse repetition rate 100 - 500 kHz V 25 kHz — 1 MHz Y I Tuning |
13 MHz 2 13 MHz 2 . ~ modified hysteresis-free
Photo cathode / QE Mg/0.2-0.3% Mg/ 0.2 %, tuner drives
Cs,Te/>1 % Cs,Te/ >1 %
Dark current 30 nA <50 nA
? Mg cathode, = Cs,Te cathode Phasescan SRF Gun Il with Mg#216 500 Cathode eXChange
) REe? MVim, DO=SKY, Touch sensors for safety and
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' Retaining Cavity Performance

Critical for the cavity are the cleanness, the particle-free movement,
and a safe operation of photocathodes

e dry ice cleaning of PC bodies
* Inspection of PC with respect to scratches, particle pollution, etc.

3.5 cell cavity of Gun [, produced by
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RI, Is under refurbishment at DESY 3 e quality check, no Cs contamination (multipacting)
* electro polishing e check of the PC cooling
 modified HPR system S o0 —
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