New way to accelerating
high current beam in ERL
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What is the design principle?

» Low cell number

» Big iris and big pipe

» Proper shape

» Efficient HOMs absorber




What we have done?
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What is the main problem for high
current cavity?

» HOM damping?
» Heating?
» Power?
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G. H. Hoffstaetter and I. V. Bazarov, Phys. Rev. ST Accel. Beams 7 054401 (2004)



HOMs absorbing

» 1990, Y. Chen, D. Proch, and J. Sekutowicz experimentally
investigated a broadband damping of monopole, dipole, and
quadrupole modes by implementing small longitudinal slots near the
equatorial region of a single-cell copper cavity

TABLE 1 HOM spectrum of the l-cell cavity with ne

slotes and with 8 slotes.
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New cavity shape proposed

» 2010 Z. Liu and A. Nassiri proposed a novel rf structure for high
current beam transportation.

perconducting rf Structure for Ampere-Class Beam Current for Multi-GeV Energy Recovery Linacs,
e 010)



Problem solved

» HOM damping
> Ten times higher damping
- Ampere beam current is available
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Problems

» MP-slotted structure may cause MP between
cells

» Tuning-can not use the tuning method of
push and pull the cavity in axis direction

» Fabrication-large Nb sheet and deep-drawing




Multipacting

» Properly choose cell shape
I e [
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Tuning method

Field perturbation in each cell

> Put sticks in one slot for
perturbation

o Move stick in and out to tune the
cavity frequency

> Properly choose the perturbation
stick shape to avoid MP

> Properly choose the perturbation
stick shape and position to avoid
large Epk/Eacc and Bpk/Eacc
increasing.

- Properly choose the perturbation
stick size to make enough tuning
range

> Perturbating in the same position in
each cell




Tuning results (1)
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Tuning results (2)
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What will happen on the MP after
tuning device assembled?
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Field flatness (1)

» Use tuning sticks

» Move each sticks in and out separately to
tune the field flatness

» Stick with r=5mm can tune ~7% field flatness,
so the cavity need pre-flatness tuning or use
larger sticks (~50%)




Field flatness (2)




Fabrication prototype




Future work

» Fabricate a 3-cell slotted cavity prototype and
tested at 2K(4K).

» Field flatness tuning test
» Frequency tuning test

» MP test

» HOMs absorbing test
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