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(= Motivation for Travelling Wave RFPhotogun

A TravellingWWave Riphotogunwill allow:
1. Highergradientson the cathodeleadingto a higherbrightnessbunch
U Possibldbecauseof the reducedfill time and consequentlyRF pulsdength
2. Higherrepetition ratespossible
U RF pulséengthis shortertherefore areducedthermal dissipation
3. More cellsfor ahigherrigidity bunch
U Mode separationnot anissuecomparedio SW Rphotoguns
4. SimplifyRFsystem
U Guncanbe poweredwith same high power Rtetwork aslinearaccelerators
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Figurel: Renderingf a 60MeVinjector with TW RFPhotogun
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TW RF Photogun

RF Design
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. . Figure2: AxialEZzfield
A OperationalFrequencys5.712

GHz.
A Highpeakcathodefield of 135
MV/m at nominal power.

High GradieniConsiderations

A Peak Hield on cathodeand
signficantlyhigherthan other parts
of structure,

A Peak Hield low enoughnot to
causepulsedsurfaceheating Figure3: Peak BndH fieldsof TW Rphotogun
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m» Alignment Concerns

e-field (f=5.712) [1[1,0.0]+2[1,0.01,[5.8]] &
Orientation Outside

Companent ¥

Frequency 5712GHz

Phase LN

Cross section

Cutplane at X 0.000 mm

Maximum on Plane (Plot) 18463 V/m

Maximumm (Plot) 18725.4V/m

e-field (f=5.712) [1[1,0.0]+2[1,0.01,[5.8]] &

Orientation Outside
Component Y
Frequency 5712GHz
Phase 0°

Cross section A

Cutplane at X m
Maximum on Plane (Plot) 188168 V/m
Maximum (Plot) 190364 V/m
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ComplexMag_E [V_per_meter]

New magneticallycoupled
input coupler
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BS New RF Design

- Newmagneticallycoupled
WGto Coaxtransition

T Curve Info
R = ComplexMag_E
] Setup1: LastAdaptive
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Distance [mm]

dB(S(1,1))

Cells 10 (+2 coupling
cells)
Cell Length 17.495 mm
Total RF Length 229 mm
Phase Advance 120 degs
Attenuation 14 dB
Groupvelocity 0.0079 c
Fill Time 90 ns
Power 375 MW
Cathode Field 138 MV/m
Extracted Field 95 MV/m
Energy 131 MeV
Pulsed Surface 13 K
Heating
Curve Info
] ;ﬂfﬁl‘;”_ Name | X ¥
m_|57121] 46 4472
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High Gradient and High Power
Phenomena

Seite9



PAUL SCHERRER INSTITUT

B5 Peak Electric and Magnetic Field Distributions
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(== Dark Current Simulations (Old RF Design)

Predefined E-Field (e-field_cath...efined E-Field (e-field_gun.a) o
Abs

mm
Plane (Plat) 1448712+08 V/m
Maximun (Solver) 146723e+08 V/m

Figure4: Electromagnetidieldmapusedfor DarkCurrentSimulations ~ Figure5: Emittersurfaceusedfor DarkCurrentSimulations
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«=(HJ» New RF Design
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m Dark Current Simulations (Old RF Design)
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Figure7: DarkCurrentproperties

Field Effectiv | Cathode | Charge arriving| Capture Total Field
Enhance | e area | Gradient downstream Ratio emitted

ment (A MV/m] (per 90ns RF charge (per

Factor

pulse) 90ns RF
pulse)

(PG

[um”2]
610 [pC]

135 5.9 0.31 19.0 13.0
200 160.3 0.29 552.8 19.2
135 65.8 0.31 212.3 13.0
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BS Thermal Simulations (Old RF Design)
— g =

Figure8: Powerlossmodel Figure9: CoolingModel

FigurelO: SteadyState Thermal Model Seite14



