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ALBA

ALBA is a synchrotron light source currently being built close to
Barcelona with Catalan and Spanish funding.

The electron energy is 3 GeV. The current will be 250 mA in a first
phase, to be upgraded to 400 mA later. Its storage ring is 268.8 m long.
Commissioning is foreseen in spring 2009 and operation in May 2010.
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Radio frequency storage ring cavities

Specifications:

*Operating frequency 499.654 MHz

Maximum dissipation 100 kW with deionized water cooling
*Operating voltage 865 kV (cavity peak voltage)

eShunt impedance 3.1 M (European acceptation)
sLongitudinal high order mode impedance 5 MHz.M
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Fundamental impedance

Cavity Cavity
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High order modes impedance

Beam spectrum Resonance
fy 2*f,
NG /
YT

448 evenly spaced lines
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ALBA storage ring R.F. cavities

DAMPY

It is an evolution of a EU collaboration
between BESSY ,Daresbury lab.,
DELTA and MAXIab.

It features :

a nose cone cavity

3 high order modes dampers loaded
with ferrites

a tuner

a radio frequency input coupler
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Fundamental mode E010-like

Due to C-48 ferrite absorbers playing an

important part, the JDM eigenmode solver
was used.

C-48 ferrite characteristics were introduced in the
library
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C-48 ferrite data: permittivity

Electric Dispersion: 1st Order Model (Fit)
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C-48 ferrite data: permeability

Magnetic Dispersion: 1st Order Model (Fit)
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ALBA storage ring R.F. cavities

C48 permeability
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Power curves could be fitted to the list of experimental data provided by
BESSY. 500 MHz values can be deducted. A new material is then created in
the library with the 500 MHz values. JDM solver allows to use the lossy
materials data at a given frequency for all computed eigenmodes.
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The fundamental mode looks like E010 in a
pill box cavity. The electric field does not get
far into the dampers. The cut-off frequency
of the ridged waveguide is set to 625 MHz.

E010 MWS measured
mesh type hexa meas=ref
cells 553280
solver JDM
R/Qttc ( ) 109,3 117,3 7%
Q lossy 4,61E+07
Q pert 35910 29626 21%
Rttc () 3,92E+06 3,48E+06 13%
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ALBA storage ring R.F. cavities

High order mode :damper

RF absorbers — C48 ferrite — screened from the cavity by a high pass filter- ridged waveguide.
The transient solver is used to determine the cut-off frequency.

+43

Iypo = k=ticld (peak)

Hade type = TF

Accuracy = 3./M783c-812
Moutuff = B40.473
Alpha = A.3RA76 1/n
Dist. =18J0 = 518,969 am
Have Imp- = 281.89 Ohos

Plane at = = 1888
Frequency = SeH
Phase = 8 degrees
RAaximun—Fel = A47.G6A Vim at -15.5 / 1.6 / 186860
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High order mode : EO11-like

87 §leel . EO11 MWS measured ratio
: A d Ad A MR : v ‘ : s mesh type hexa meas=ref
cells 443000
solver JDM
R/Qttc () 30,8 32 0,96
Q lossy 132 334 0,40
Q pert 3607
Rttc( ) 4,07E+03 1,07E+04 0,38

The losses in the ferrites have been overestimated by computation, even though

the error bar in the measurement may amount to 10%.
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Even though an Eigenmode solver was used, the wave in the
damper looks progressive!
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High electric field may be seen in the gap between
the ridges and the outer conductor of the damper
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Possible modifications to decrease EO011 impedance
Vary the gap between ridges

Gap (mm) 87,9 85,1 ratio
MWS 87,9=ref

R/Q ttc () 30,8 27,5 0,89
Q lossy 132 99 0,75
Rttc () 4066 2723 0,67
Bead-pull 87,9=ref
R/Qttc () 32 30,9 0,97
Q lossy 334 380 1,14
Rttc( ) 10688 11739 1,10
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Possible modifications to decrease EO011 impedance
Short-circuit the gap between ridges and cavity

Vacuum
shown
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ALBA storage ring R.F. cavities

Possible modifications to decrease EO011 impedance
Short-circuit the gap between ridges and cavity

ridge

short

ridges 1mm space shorts
MWS gap 87,9mm | gap 87,9mm
R/Q ttc ( ) 34,8 25,5
Q lossy 589 205
Rttc () 20497 5228
Bead-pull gap 85,1mm | gap 85,1mm
R/Q ttc ( ) 30,9 26
Q lossy 380 209
Rttc () 11739 5424

The EO011 impedance is not similar to the

previously mentioned value because other
data were input for C-48 ferrite. The ratios
only are hence meaningful.
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Conclusions

Using MWS certainly brought insights in the behaviour
of this cavity.

Impedance matches reasonably well with measured
performance for the fundamental mode.

EOl1lcomputed impedances differs significantly from
measurements.

Possible causes are:

« insufficient mesh (some tens of hours computation time)
» C-48 ferrite data

» JDM solver

* Ignorance of the user...
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