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Optimize for final quantities
@ 7.5 m with a genetic optimizer,

following Bazarov et al

Accelerating cavities:
ANL

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



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

o, Ql/S
o, ~ QY3
2
Lo~ @ g Qo
o el/? 2/3 € Enl
T nx €l ~ Q /
1/2
O, N Gné

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)



Xrms

Trans. emit. (microns)

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

Scaling of Xrms with charge:xrms~Q~c, Scaling of Zrms with charge:zrms~Q~c,
2 c=0.360573 3 c=0.322956
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Scaling of trans. emittance with charge:e_x~Q"c,
. c=0.824734 Scaling of long. emittance with charge:e_I~Q"c,
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1 pC: High compression

Momentum Spread

Slice Emittance
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Beam Dvergence
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1 pC: Low compression

z=7800m

Longitudinal Phase—Space
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1 pC: Low compression

Beam Blza Beam Dvergence
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z=7800m
Longitudinal Phase—Space Momentum Spread
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10 pC: Low compression
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10 pC: Low compression

Transverse Emlitanee Beam Blza Beam Dvergence
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10 pC: High Compression

z=75800m
Longitudinal Phase—Space Momentum Spread
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10 pC: High Compression
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50 pC: High Compression

Longitudinal Phase—Space Mamentum Spread
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50 pC: High Compression
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z=7800m
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50 pC: Low Compression
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300 pC: Low Compression

z=7.800m
Longitudinal Phase—Space Momentum Spread
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300 pC: Low Compression
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300 pC: High Compression

Longitudinal Phase—Space Momentum Spread
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300 pC: High Compression
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