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TESLA 9-cell cavities exceeding 25 MV/m

10"

[MV/m]

=

acc

All cavities are closed off in the class 10 cleanroom
area by all metal sealed flanges or valves before leaving
the cleanroom for further tests and installations. Also all
components directly attached to the cavities like power
input couplers, higher order mode couplers or pickup
electrodes are carefully cleaned in the cleanroom area and
are mounted to the cavities inside the class 10 area. For
the venting of pumped cavities an ultra clean Argon gas
system is used.

For RF-tests there are two vertical test dewars (8] and
one horizontal test stand [9]. RF-power is either supplied
by a 400 Want cw gencrator or a 5 MW klystron plus
modulator [10] for pulsed operation or peak power
processing [11].

Relevant information on all cavities concerning
treatment steps and test results are collected in an Oracle

database [21]. A prehensive description of the cavity
treatment and the results can be found in [22].

Figure 2: A 9-cell cavity.

3 RESULTS ON 9-CELL CAVITIES

The cavities (fig. 2) are fabricated from RRR 300
niobium sheets by deep drawing and by electron beam
welding. Up to now 55 TESLA 9-cell cavities have been
delivered by 4 European manufacturers: a first series of
28 in 1994, a second series of 27 in 1997.

Already in the first series the strict observance of clean
treatment showed success by reaching gradients of
25 MV/m at Q values above 5-10° on several cavities
However, there was also a number of cavities that
performed much worse. The reasons for this poorer
performance were traced back to either unproper
preparation of the cavity dump bells before welding or by
inclusions of normalconducting grains in the niobium.

For the second series, proper weld preparation was
assured and all niobium sheets were scanned by an eddy
current method to exclude sheets containing inclusions
from cavity production [12). The success of these
measures can be seen in fig.3 where the average

Cradiemt MVim
by

All 9 cell cavities in vertical test

935 yIam bty

0

Time

Figure 3: Average gradient of all 9-cell cavities measured
in vertical tests during the past 5 years.

Average Gradient of Cavities in Modules
T T T T
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Gradient MV/m
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! 2 a
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Figure 4: Average gradient, as measured in vertical tests,
of the 9-cell cavities assembled into accelerator modules.
Crosses indicate the gradients obtained in the module.
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Hydroformed 1-cell 1.3 GHz cavity at DESY

Measurements done by P. Kneisel at Jefferson Lab.
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