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Progression of Injector
Design Approaches
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Cavity Field Variation
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Geometry Description
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Geometry Tuning

e Goals: e Algorithm
. — Tunes whole structure
— m mode at desired - Assumes linear relationship
resonance frequency be’éween tunlngI parameter
— reasonable to build ~ ?tgrattlf\?emg 909
ea -|E eak | .. — '
field flatness® 100‘ p klmax ‘ peak | .- égcaelrsnates between tuning
n E‘Epeak . Flndlngs
_ _ cell — Tuning for frequency alone
— quick and reliable insufficient — poor flatness

— Alternating between goals
does not always converge

— Consider multi-variable
methods

- Need "independent” cavity
tuning parameters

» LS. An and H. Wang, JLAB-TN-03-043 or SNS-NOTE-AP119, 2003
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Dependence of 1t Mode Frequenc
on Cell Radii for 1.5 Cell RF Gun
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Dependence of 1 Mode Field
Flatness on Cell Radii for 1.5 Cell
RF Gun

Field Flatness (Percent) Contours vs. Cell Radii for 1.5 Cell Cavity Contour(swll‘ﬁrzF(lil?Vl;gtcssgéﬁeégzri}tfcl)lrnf?gglcli g;\:ﬁguenues
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Future Plans and Conclusions

e Framework for optimizing gun cavity geometry
in injector design exists

— Success depends on quick and reliable
cavity tuning algorithm

e Improved tuning algorithm
e Resonance and field flatness tuning
e Continue tuning studies

— Find cavity parameters to affect field
flatness with minimal impact on resonance
frequency

e Beam tube radius
e Beam tube length

= L Extend to 3.5 cell cavity @ e
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Thank you.
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