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A TravellingWave RF photogunwill allow:

1. Higher gradientson the cathodeleadingto a higherbrightnessbunch.

üPossiblebecauseof the reducedfill time andconsequentlyRF pulse length.

2. Higher repetition ratespossible.

üRF pulse lengthisshorterthereforea reducedthermal dissipation.

3. More cells for a higherrigidity bunch.

üMode separationnot an issuecomparedto SW RF photoguns

4. SimplifyRF system.

üGuncanbepoweredwith same high power RF networkaslinear accelerators.

Motivation for Travelling Wave RF Photogun
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Figure1: Rendering of a 60 MeVinjectorwith TW RF Photogun



TW RF Photogun
RF Design
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RF Design

ÅDesign from PhDThesis of M. 

Schaer.

ÅOperational Frequencyis5.712 

GHz.

ÅHigh peakcathodefield of 135 

MV/m at nominal power.

High Gradient Considerations

ÅPeak E field on cathodeand

signficantlyhigherthanother parts

of structure.

ÅPeak H field low enoughnot to

causepulsedsurfaceheating.

RF Design
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Figure3: Peak E andH fieldsof TW RF photogun

Figure2: Axial Ezfield



Alignment Concerns
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New RF Design
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New magneticallycoupled

input coupler

New magneticallycoupled

WG to Coaxtransition

Parameter Value Units

Cells 10 (+2 coupling 
cells)

Cell Length 17.495 mm

Total RF Length 229 mm

Phase Advance 120 degs

Attenuation 1.4 dB

Groupvelocity 0.0079 c

FillTime 90 ns

Power 37.5 MW

Cathode Field 138 MV/m

Extracted Field 95 MV/m

Energy 13.1 MeV

Pulsed Surface 
Heating

13 K



High Gradient and High Power 
Phenomena
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Peak Electric and Magnetic Field Distributions
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Dark Current Simulations (Old RF Design)
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Figure4: Electromagneticfieldmapusedfor Dark CurrentSimulations Figure5: Emitter surfaceusedfor Dark CurrentSimulations

Figure6: PIC Simulation Results



New RF Design
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Dark Current Simulations (Old RF Design)
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Field 
Enhance-

ment
Factor

όʲύ

Effectiv
e area 
(Ae)

[um^2]

Cathode 
Gradient

[MV/m]

Charge arriving 
downstream 
(per 90ns RF 

pulse)

[pC]

Capture 
Ratio

Total Field 
emitted 

charge (per 
90ns RF 
pulse)

[pC]

Peak 
Energy

[MeV]

70 0.01 135 5.9 0.31 19.0 13.0

70 0.01 200 160.3 0.29 552.8 19.2

70 0.1 135 65.8 0.31 212.3 13.0

Figure7: Dark Currentproperties



Thermal Simulations (Old RF Design)
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Figure8: Power lossmodel Figure9: CoolingModel

Figure10: SteadyState Thermal Model


