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Table: PERLE Cavity Parameters
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Qo 2 % 1010
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!R. Calaga,”A design for an 802 MHz ERL
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Table: PERLE Cavity Parameters
m No beam loading.
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CERN V2 cavity
= How much power do we

"need"? Table: PERLE Cavity Parameters
m No beam loading.
m Pp= Y Parameter Value
Qo
m Py 44W Qo 2 101
m How much power is R_—Q 393
budgeted? Ve 187MV
= P39 23kw
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m 99:8% of power
is re ected and

Dissipated in load.



What can we do?

A Ferroelectric
Fast Reactive
Tuner

N. Shipman

= What we already do.
m Design sti cavities/cryomodules
gt can we m Reduce noise sources.
m Use over-coupled power couplers

2N. Banerjeeet al.,Physical Review Accelerators and Beamgol. 22,
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= What we already do.
m Design sti cavities/cryomodules
gt can we m Reduce noise sources.
m Use over-coupled power couplers
= What we've just started doing.
m Actively compensate microphonics with fast piezo tunérs.
m What we are proposing.

m Actively compensate microphonics with FerroElectric Fast
Reactive Tuner~E-FRT!

2N. Banerjeeet al.,Physical Review Accelerators and Beameol. 22,
pp. 052002-17, Jan. 2019.
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m Outside cryomodule

m Continuous tuning range
s m No need to generate a large magnetic eld
m Intrinsic spee& 10ns®
m Low losses/small increased bandwidth
m S0 why hasn't this been done before?

3S. Kazakovet al.,"Fast Ferroelectric L-band Tuner", in Proceedings of
the 12th AAC Workshop Lake Geneva, WI, USA, Jul. 2006, AIP
Conf.Proc. (877), pp. 331{338.
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Newly Developed Ferroelectric

Moo = Suitable material only recently develoged.
TS m BaTiO 3 - SrTiO3 solid solution (BST)

N. Shipman = Added linear (non-tunableMg-based ceramic
component

= Enhanced tunability with low losses

Table: Material Properties at 800MHz

Parameter Value

Ferroelectric
Material

Max. 140

Min. 1316

tan 91 104

= 0:6 KV lecm
< 10ns

“E. Nenasheveet al.,Journal of European Ceramic Societwol. 30, pp.
395{400, Jan. 2010.

SA. Kozyrev et al., Appl.Phys. Lett., vol. 95, pp. 1{5, Jul. 2009.
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Prototype Tuner, 3D model and transmission line model.







	The issue
	What can we do?
	Reactive Tuners
	Ferroelectric Material
	Prototype Tuner
	Experimental Results
	Case Studies
	Conclusion

