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Table 1: Parameters for the prototype cavities

Parameter I $ = 0.4 p=o.3

Active length I 22.2 cm I 17.7

Frequency 349 MHz 338
Geomernc Factor QR, 72 75
*RF Energy 85 mjoule 51

*E peak surface 4.0 Mvhn 4.2

I *B peak surface I 107 I 91 I
.*Referenced to an accelerating field of 1 MV/m

the two cavities would need to be matched. But for
purposes of evaluating prototype resonator performance,
the slightly lower frequency that results from using the
same tooling for both cavities is of no consequence

The cavity housings are formed _@m 1/8 inch shee~
and the central spoke of 1/16 inch sheet niobium. The 17
inch diameter bulkheads at either end are dished inwards
by 1.3 inches to tvduce cavity &formation under external
pressure. To further enhance mechanical stability, a
series of support ribs are welded to the exterior of the end
bulkheads. The two coupling ports provi& access for
vacuum and rf coupling. and also for chemical
processing, rinsing, and cleaning.

3 EXPERIMENTAL RESULTS AND
CONCLUSIONS

Constmction of both prototype cavities has recently
been completed. The critical niobium surfaces of both
cavities were heavily electopolished, approximately 150
microns, just prior to the fmrd closure weld being made.
After the final weld both cavities were chemically
polished to remove 50 microns of materitil and then
rinsed with a high-pressure water spray.
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Figure 2: Preliminary results of initial tests at 4.5 K of
the beta = 0.4 prototype 350 MHz niobium spoke

= 0.4 cavity are shown in Fig. 2. The Q observed at 4.5 K
is characteristic of a surface resistance % of 100 nfl,
within a factor of two of the BCS surface resistance for
niobium at this frequency and temperature.

On initiat cooldown, the cavity exhibited multipacting
starting at low field levels, a few tenths of a MV/m, and
extending continuously to the highest field levels so far
reached, 3.5 MV/m. lltk level may be limited by the
amount of rf power, 100 watts, currently available for
pulse conditioning of the muh.ipacting barriers.

Mechanicrd stability of the P = 0.4 cavity seems
a&quate. Ambient mechanical noise was observed to
cause rf eigenfrequency jitter on the oder of a few tens of
Hz peak to peak. It should be noted that these
observations were made while the test cryostat system
was connected into the continuously circulating helium
refrigeration loop cooling the ATLAS linac, so that the
test conditions realistically simulate a linac environment.

Further tests are scheduled for both the ~ = 0.4 and the
~ = 0.3 cavities. Also, increased rf power will be

available for conditioning of mukipacting barriers.
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