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Simulation results 

SRF GUN I  (2007-2014) SRF GUN II  (2014-Today)

Cavity Status of SRF GUN II:

CW RF measured

2014

with CW beam

at  present

Acceleration field 10 MV/m 8 MV/m

Peak field on axis 25.6 MV/m 20.5 MV/m

Cathode field 15.4 MV/m 14.4 MV/m

Kinetic energy 4 MeV

On-axis field profiles of SRF GUN I 

and SRF GUN II[1]

To optimize the next generation SRF gun, the impact on

beam dynamics from the SRF cavity geometry needs to be

investigated.
Contour of a half-cell Geometry parameters of SRF GUN I

models Z1 (mm) a1 (mm) b1 (mm)
r0&r1

(mm)
Z2 (mm) a2 (mm) b2 (mm) r2 (mm)

model-2 -2 -2 -1.5 0 +2 +2 +2 +0.4

model-1 -1 -1 -1 0 +1 +1 +1 +0.2

model_0 0 0 0 0 0 0 0 0

model+1 +1 +1 +1 0 -1 -1 -1 0

model+2 +2 +2 +2 0 -2 -2 -2.5 0

model+3 +3 +3 +3 +0.1 -3 -3 -3 -0.1

model+4 +4 +4 +4 +0.15 -4 -4 -4 -0.1

Seven cavity models with different changes of the half cell and first TESLA cell

On-axis field profiles @ Epeak = 50 MV/m The changing places of these models

models
Freq.

(MHz)

E0

(MV/m)

Epeak1

(MV/m)

Epeak

(MV/m)

Epeak1/

Epeak
Emax/E0

Bmax/E0

mT/(MV/m)

Field 

Flatness
r/Q

model-2 1297.631 10 9.59 18.1 52.9% 2.052 4.142 99.4% 340.5

model-1 1297.61 10 10.3 18.1 57.0% 2.024 4.112 99.2% 339.4

model_0 1297.677 10 11.7 18.2 64.5% 2.174 4.285 97.8% 336.8

model+1 1297.646 10 13.1 17.8 73.8% 2.431 4.713 99.5% 333.6

model+2 1297.624 10 15.0 17.6 84.9% 2.755 5.254 99.2% 328.7

model+3 1297.605 10 15.5 17.6 88.0% 2.856 5.396 98.2% 327.1

model+4 1297.632 10 17.3 17.3 99.6% 3.170 5.916 99.2% 321.5

Physical parameters of these seven models calculated with Superfish

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.

Simulation results @ Qbunch = 100 pC, Epeak = 20 MV/m, phase = 50 deg.

Simulation results @ Qbunch = 100 pC, Epeak = 50 MV/m, phase = 50 deg.

Phase scan of model+3 @ Epeak = 20 MV/m (left) and 50 MV/m (right)
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