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Simulation results 

SRF GUN I  (2007-2014)

SRF GUN II  (2014-Today)

Models Freq.
(MHz)

Epeak1/
Epeak

Emax/E0
Bmax/E0

mT/(MV/m) Field Flatness r/Q

SRF GUN I 1297.67693 64.5% 2.174 4.285 97.8% 336.8

SRF GUN II 1297.66094 81.5% 2.661 5.060 99.0% 330.5

New Model I 1297.62255 88.0% 2.848 5.353 98.8% 327.3

New Model II 1297.67210 97.1% 3.104 5.771 99.1% 323.0

E0 is the average electric field gradient along the central axis;  Epeak1 is the maximum electric field gradient in the first half cell;
Epeak is the maximum electric field gradient along the central axis; Emax is the maximum electric field of the whole cavity;
Bmax is the maximum magnetic field of the whole cavity.
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Physical Parameters of new models comparing to SRF GUN I and SRF GUN II.

Models SRF GUN I SRF GUN II New Model I New Model II

Z1 25 25.6 25.8 26

Z2 51.89 51.3 51.0 50.8

Geometry changes of the new models comparing to SRF GUN I and SRF GUN II. (Unit: mm)

The changing areas of the cavity models On-axis field profiles of these cavity models 
normalized to Epeak = 50 MV/m

Output transverse emittance (pi mm mrad) of (a) SRF GUN I, (b) SRF GUN II, (c) New Model I and (d) New Model II.

Output longitudinal emittance (pi keV mm) of (a) SRF GUN I, (b) SRF GUN II, (c) New Model I and (d) New Model II.

Parameters Value Unit

Bunch Charge 100 pC

Laser Pulse 3 ps

Initial rms Radius 0.5 mm

Initial Transverse 
Emittance 0.05 mm mrad

Observation point 1 m

Parameters setting:

◆With the increase of the electric field strength,

the RF phase corresponding to the minimum 

transverse emittance also increase.

◆The region of the minimum transverse 

emittance moves to higher RF phases and 

lower electric fields from SRF GUN I to New 

Model II.

◆New Model I and New Model II offer smaller 

output longitudinal emittances than SRF 

GUN I and SRF GUN II, especially at low 

electric fields.

➢ SRF GUN III was initiated with the same niobium cavity of SRF GUN I refurnished 

at DESY and a new built cryomodule with a superconducting solenoid.

➢ At present, HZDR is also optimizing the SRF cavity for the next generation ELBE

SRF GUN.


