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Abstract available at BESSY | and where a full production line is go-

Th ts a desi f 2 Weband ol | ing to be build up at BESSY Il. Nevertheless, our first struc-
[ N€ paper presents a design ot a Yv=band planar acce erﬁ']tf'e was WEDM’ed, partly for financial reasons but also be-
ing structure (mulffin tin) [1]. The structure is2ar/3-mode

. : , cause we could profit from the experience SLAC has made
traveling wave, constant impedance structure with an o

Rind use the same manufacturer.
erating frequency of 91.392 GHz. The design includes a

new power coupler and a cavity geometry optimized for high

shuntimpedance. A 7—cell cold test prototype has been fab- 2 MECHANICAL DESIGN AND

ricated by wire electro discharge machining. Measurements FABRICATION

\p,)vaerr;rr?:tg?;rgr?g t\JA(/eI g:j?)jﬁi:ae;gjrﬂg;tn?:a%zeéE;:rc;r?éfhg first design for the structure design was presented in
; . . The prototype is a 7—cell structure suited for wire EDM.

and measured results are presented and compared with ‘I%%ereforiz speZEaI limitations were taken into account

numerical results obtained by GdfidL [3] simulations. '

1 INTRODUCTION

Very high frequency accelerating structures find more and
more interest. They have the potential for very high gradi-
ent application due to a higher breakdown field and a bet-
ter pulsed heating behavior. But they can also be a per-
fect match to particular applications such as medical ac-
celerators. Or, they may even be a must as in space ap-
plications. On the other hand, very high frequencies, say
above 60 to 80 GHz, require planar geometries for fabrica-
tional reasons. While planar geometries and the necessary
technologies have to be developed, this avenue may lead to
completely new concepts as for instance integrated modules,
where the accelerating structure, the power sources and the
focusing elements are produced on a common support.
Modern micro fabrication has developed, at least, two
technologies which meet the requirements for accelerating
structures: wire electro—discharge—machining (WEDM) anBigure 1 shows the explosion view of the cold test model.
X—ray lithography (LIGA). Both technologies allow fabri- The top and the bottom plates have the function of a me-
cational tolerances in the micrometer or even submicromehanical support and represent the plates of the cavity’s
ter range and surface roughness in the order of 0.1 micrground. The middle sheet is the structure with cavity sec-
meter, and they have relative advantages and disadvantages, beam pipe, pumping slots, input/output coupler plus
For WEDM the structure must be constructed in layers ardetoured wave guides, integrated taper and holes for screws
brazed or diffusion bonded together and the process is rard alignment pins. The power couplers are planar and input
well suited for mass production. LIGA is first of all expen-and output are from both sides, left and right. The dashed
sive since it requires an X—ray mask which typically musline indicates a sacrificial region, which has been cut away
be manufactured in several steps, a synchrotron radiatiafter mounting the structure together. It serves the stabi-
beam line for a many—hour exposure and facilities for ddization during machining. The thickness of this sheet is
veloping and electroforming. It should, however, be mucBb = 2.54 mm. The design allows two different kinds of
cheaper when producing large numbers because moldibgad pull measurements: the conventional longitudinal pull
can be used. WEDM is intensely pursued at SLAC [4]. Inthrough the beam pipe and a pull with a transverse dielec-
Berlin our main focus will be on LIGA which is already tric fiber, positioned and moved in the pumping slots. The

Figure 1. Explosion view of the cold test model.
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connected WR-10 flange is as large as half the structure aRidjure 3 shows the final structure bolted together, which was

overlaps the pumping slots which are needed for the tranfbricated by Ron Witherspoon, Inc., Campbell, California.

verse fiber bead pull measurement. Therefore it was neces-

sary to detour the wave guide from the inputand outputcou- 3 RE DESIGN AND NUMERICAL

pling cells to the exterior boundary of the structure. Further

the gap size of the first and last cefls = 0.864 mm, are SIMULATION

smaller than the size of a WR-10 wave guidg = 1.27 As mentioned above the cold test model is a traveling

mm, so that tapering in this direction was necessary. Th@ave constant impedance structure. It is designed for the

transition from the coupling cells to the outer WR—10 flange 7/3-mode. The operating frequency is 91.392 GHz, 32

via the integrated taper is smooth and optimized for minimaimes the SLAC frequency (2.856 GHz), and corresponds

reflection. to a wavelength ol = 3.283 mm. The period lengtlp
Figure 2 shows a typical planar cavity in different viewsfollows therefore withp = A/3 = 1.094 mm. The basic

The iris thickness has been fixed to= 0.23 mm. The RF parameters are determined numerically with our code

length of one cavity in beam direction, the gap, result&dfidL [3] and listed in table 1. The cavity geometry is

from the condition that we chose ther/3—mode with designed for an optimized shunt impedance. For the deter-

g = A/3 —t = 0.864 mm. The aperture for the beam mination of the maximum length,,, .. of the structure, we

influences bandwidth, shunt impedance and wakefields. #sed ar of 0.8 (- = al), resulting in a maximal number of

relatively large aperture to wavelength ratioagfA = 0.16  accelerating cells aV,,,, = 178.

was chosen, which results in an apertur@ of= 1.05 mm.

The width of the inner cavities which adjust the frequency

isw = 2.363 mm. The depth i2b = 2.54 mm which is 7/Qo = 81.6 KQ/m

the size of the standard WR-10 wave guide and, therefore, Qo = 2490, r = 200 MQ/m

does not require tapering in this direction. vg/co =9.4%
a=41m7!

= 7=08= Lya: =19.5cm= N0 = 178
Table 1: Basic RF parameters.
The results of the numerical simulation in the time

domain of the entire structure of the reflection and trans-
mission coefficient, computed with GdfidL, are shown in

e figure 4.
z ¥ view A-
Figure 2. Typical cavity, a) top view, b) cross section and
¢) longitudinal cut. 1.00
The input and output couplers of the prototype have bee 0.80
matched with a cut coupling iris. The terminating coupling i
cells have a width ofv; = 1.89 mm and the coupling iris 0.60
has an aperture af; = 0.79 mm. A disadvantage is the
different depthu; in case of a fabrication with LIGA. 040 - ]
0,20
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Figure 4. Reflection and transmission coefficient,
GdfidL [3] simulation.

4 RF-MEASUREMENT

A In the following a relatively cheap possibility to make trans-

Figure 3. Prototype with RF-flange and bolts. mission and reflection measurements as well as bead pull
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measurement with a scalar measurement system in the W— )

band (75 — 110 GHz), are shown. Figure 5 shows the block ¢ &7 mef « .00 ao
diagram of the scalar measurement system for transmissior
and reflection measurements and figure 6 the set up for bears= >——| —
pull measurements. YT o
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Figure 5. Block diagram for S11 and S12 measurements. -
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Figure 8. Field distribution measured with bead pull.
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Figure 6. Block diagram for bead pull measurements. 5 ACKNOWLEDGMENT
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