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*Shortcomings of existing absorbers
Resonant grooves in a lossy waveguide
Matched pairs of absorbing grooves
*Existing concept of the ERL HOM load

*Possible improvement with resonant grooves
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)Shortcomings of existing absorbers

Ferrites and lossy ceramics, used in HOM (higher order mode) loads for
superconducting accelerators, have shortcomings such as

 poor Dbatch-to-batch reproducibility of electromagnetic properties
(ceralloy),

» extremely low electric conductivity at cryogenic temperatures leading to
accumulation of charge on the material surface (ferrites, ERL Injector),

* brittleness, which may cause contamination of the nearby SRF cavities
by lossy dust (ferrites, ERL Injector), etc.

A proposal to use a resistive material free of these shortcomings will be
presented.
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Transmitted, reflected, and absorbed part of RF power in a 10-mm wide
(left picture) and in a 4-mm wide resonant groove (choke) made in a round

pipe with ID = 78 mm. Frequency of maximal absorption for the given
depth changes within 2.3...2.7 GHz.

Usually , such a device used at high conductivity to reflect unwanted waves.
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Matched groves

Absorber

Perfect Effectiveness of an absorbing groove

can be substantially increased if two
or more grooves are tuned to the
same frequency. This was used at
SLAC [W. Fowkes et al.] to develop a
steel RF load for high power. The
band-width can be also increased.

Matched pairs of absorbing
grooves for three HOM
frequencies and conductivity of

15 kS/m (Cesic)

------------------------------------------------------------------------------------------------------------------------------
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Values of the BBU parameter vs frequency for the existing

groncept. Two boundary conditions at the ends of the cavity.
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Definitions

 The BBU parameter is defined as

Dzeta = (R/Q)*sqrt(Q)/f [Ohm/cm”2/GHZz]

and Is reversely proportional to the

maximal current in the ERL (M. Liepe, N.
Valles).
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fReguIar load vs resonant load - geometry
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"22" stands for magnetic
wall boundary conditions,
"33" - for electric wall.

1 ik

1.5%10°7 2x10° 2 5%10°
frequency, MHz

Resonant absorption at 2550 MHz and 3100 MHz makes the maximal value of
dzeta below 100 and 10, respectively. The regular load has max dzeta ~ 280.
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CLANS? U09.03.808 VUariant:d4slitload_nobend Date:09/14/10 Mode:3

RCCM) FREQUENCY(MHZ)=1/03.5338
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Date:09/29/10 Mode:d

CLANS? UB9.03.08 VUariant:4slitlood_nobend

Date:09/29/10 Mode:?

. Two modes from the second dipole band
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picture of the mode 1870 and its

resonance in the slit
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Mode 2551 MHz

CLANS? UB9.03.08 VUariant:dslitload_nobend Date:09/15/10 Mode:3
R(CM) FREQUENCY(MHZ)=2951,1/9/

Sin(M*Ph)=1
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Mode 3075 MHz

CLANS? UP9.03.88 VUariant:4slitload_nobend Date:09/16710 Mode:5
R(CM) FREQUENCY(MHZ)=36/5.2919
Sin(M*Phi)=1
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"MEIRCINEE

This is a preliminary optimization only. Many geometric
parameters of the resonant grooves can be tuned: position, width,
length, angle of slope.

For compactness, the grooves can be bended. This will also
decrease interaction with wakefields.

The resonant load can be made of metal, e.g. St. Steel 430 has
M=11and o =1.12 MS/m, -> equiv. o = 0.102 MS/m,

The grooves in this case will be narrower than in the presented
example (with 15 kS/m) but you can make more grooves.

One groove will absorb not at one frequency but at multiple
frequencies too.

Two parts of the load can be asymmetric to broaden the band of
absorption.
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