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BTF setup

Bucking
Solenoid

VHF
Gun
Cesium-telluride
cathode

focusing 
solenoids

Buncher 
Cavity:
Cornell

Accelerating cavities:
ANL

7.5 m

Final energy of the beam
~15-20 MeV

We use 12 “knobs”:
3 cavity fields, 3 cavity phases, 
3 solenoid fields, cavity position,
init. spot size and bunch length
Use Buncher + first 2 accel. cavities 
for long. compression

Optimize for final quantities 
@ 7.5 m with a genetic optimizer,
following Bazarov et al



Following Kim 1988 and Rosenzweig, Colby 1994
The simple scalings hold for low pulse charges → short bunch lengths compared 
to RF wavelength
(For longer pulses, the RF curvature is also contributing to emittance growth) 

Scaling of size and emittance at the exit of the injector with charge



Size and emittance scalings with charge: Optimize for 6D brightness



1 pC: High compression

Ipeak~40 A
εx~0.1 mm-mrad
ΔE/E~0.25e-3



1 pC: High compression



1 pC: Low compression

Ipeak~5 A
εx~0.06 mm-mrad
ΔE/E~0.3e-3



1 pC: Low compression



10 pC: Low compression

Ipeak~15 A
εx~0.11 mm-mrad
ΔE/E~0.15e-3



10 pC: Low compression



10 pC: High Compression

Ipeak~50 A
εx~0.15 mm-mrad
ΔE/E~0.5e-3



10 pC: High Compression



50 pC: High Compression

Ipeak~30 A
εx~0.2 mm-mrad
ΔE/E~0.3e-3



50 pC: High Compression 



50 pC: Low Compression

Ipeak~5 A
εx~0.15 mm-mrad
ΔE/E~1.3e-3



50 pC: Low Compression



300 pC: Low Compression

Ipeak~40 A
εx~0.5 mm-mrad
ΔE/E~0.3e-3



300 pC: Low Compression



300 pC: High Compression

Ipeak~75 A
εx~0.7 mm-mrad
ΔE/E~0.3e-3



300 pC: High Compression
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