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1 ABSTRACT waveguide or separated by a ceramic window to avoid
vacuum problems caused by outgasing of the absorber

Broadband coupling of higher order cavity modes to arrpaterial. Ceramic windows of large cross-sections must be
external load is one way to suppress multibunch instabilititra%IatIVEIy thick and thergfore are I|m|t.ed n band\_/wdth. Th|_s
n be overcome by using a waveguide to coaxial transition

in electron storage rings. A numerical study is presented Gn . ) ) .
g g yisp ich transforms the dominant waveguide mode into the

the transmission properties of a waveguide to coaxi . . . .
transition which features a double-ridged waveguide wit\r)vlizd'\t/lhcgrixf\ll;nnggleé Cacr)%xg;vx;n;c&vvﬁso\év;meardgc;lézt?nt;?/nd—
circular cross section. Optimization using the HFSS pro; '

P g b en be used to dump the HOM energy. A rectangular wave-

gram results in a design configuration with broadband R ide to coax transition has been described in [3]. Here we
transmission. Such a transition combined with a broadbalf . . Co
resent the conceptual design of a circular waveguide to

coaxial vacuum window allows the rf-absorbing material' ¢~ . .
: g coaxial transition (CWCT) for a 500 MHz cavity as proposed
to be placed outside the vacuum.

in [5].

2 INTRODUCTION 3 BASIC DESIGN GOALS

e bandwidth of the CWCT must cover the frequency range
m the lowest HOM to the cut-off of the beam pipe (760
z to 2.5 GHz for our model cavity). For a waveguide to
coax transition the response at low frequency is limited by
the cut-off frequency_fof the waveguide dominant mode,

quality factors of the higher order modes (HOMSs) lead
slow decay of the beam induced fields and consequently
potential beam instabilities due to the coupling of multipl
bunches through the persistent fields.

In accelerator cavities of electron storage rings the hi%‘q
t

Damping of individual modes with selective mode damping

antennas is sometimes helpful [1]. However, often many c 1841
HOM's are excited which motivates the design of broadband
coupling systems to extract energy from many modes.

Rectangular waveguides have been proposed [2] apg 5 circular waveguide with radius r. Our aim was to
adopted [3, 4] for several cavities. They provide broadbar}ﬂovide good matching with a reflection,| B< 0.3 in the

capability and offer the advantage that coupling to the cavity, o\e frequency range, correspondiiﬂg to 91% power
fundamental mode can be minimized by proper choice gf,\smission to the coaxial output. The CWCT must be
the wav_eguide cut-off freqqency. With ridged rectangul_a‘g(,ipt,mle of handling the HOM power of about 1.5 kW
waveguides the cross-section can be reduced for a givgh 4 cted from the cavity without sparking conditions which

cut-off frequency. From an engineering point of ViewWy o jikely to occur on small size gaps and rough surfaces.
however, the combination of rectangular waveguides with

a rotationally symmetric cavity is a somewhat complicated
mechanical match. Waveguides with circular cross-sections
have the advantage that they fit more naturally with a cavity
of cylindrical structure [5]. Figure 1 shows an outline of the geometrical structure of
the transition which is conceptually similar to the DAPH-

To damp the HOM fields propagating in the waveguide, rfiNE rectangular to coax transition [6] and by a similar
absorbing materials may be either placed directly in th&tructure proposed in [7]. The transition consists of two main
subsections, a circular double-ridged waveguide and a
" Funded by the Bundesministerium fiir Bildung, Wissenschaft,transformer. The tapered waveguide section connects the

Forschung und Technologie (BMBF) and Land Berlin circular opening of the cavity through the transformer section
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4 DESIGN PROCEDURE




(a) cavity length , in Fig. 1b) so that the standing wave pattern
a has its maximum at approximately the probe position. For
good transmission at low frequencies, the transformer

———— — ] structure is optimized by wall shaping near the ridge's end

- L 1 l [ [T 11 (Fig. 1b) to achieve efficient matching between the coaxial

T — line and the waveguide. With a minimum gap of 7 mm
—— between the ridges the power capability of the transition is

: expected to exceed 1.5 kW. The resultingp@rameter of

j the ridged waveguide and of the transformer section is
plotted in Fig. 2a. Figure 2b shows the combined S
parameter of the two sections as arranged in Fig. 1a.
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Fig. 1: Geometrical structure of the circular waveguide Frequency(GHz)
coaxialtransition,l, =800 mm] ,=35mm| =7 mm,
d, = 250 mm and d= 90 mm. Fig. 2: (a) Reflection coefficient of the ridged circular

waveguide and of the transformer part. (b) Reflection curve
Shape and dimensions of the two sections have begfine combined structure.

optimized with the HFSS program [8] for maximum

transmission in the band of 0.7 to 3 GHz, while the overall

size is kept small. In our final configuration (see Fig. 1), the 5 CONCLUSIONS

outer diameter of the tapered waveguide section varies

linearly from d = 250 mm to gl= 90 mm over a length of An outline design for a circular waveguide to coaxial
| = 800 mm, whereas the ridges are prof”ed in such a Wa’@nsition has been worked out by numerical simulation with
as to maintain a constant cut-off frequency of 710 MHthe HFSS code, giving a maximum reflection of 0.3 in the
along the waveguide. The reflection paramegeassshown  frequency range from about 830 MHz to 2.8 GHz. This
in Fig. 2a indicates good transmission of the waveguide ov&€ns the possibility to use standardbldads outside the
the passing band. The coaxial to waveguide transformer¥gcuum of the circular waveguides of a simple HOM
optimized at high frequencies by proper choice of the erflmped cavity.
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