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Abstract
TESLA 9-cell cavity was designed a decade ago for pulse

operation at duty factor of a few percents. Recently,

numerous coherent and synchrotron light sources

projects base their driving superconducting linacs on

this design assuming operation in a continuous wave

(CW) mode at rather high gradients. We have performed

CW tests of a standard 9-cell TESLA cavities installed in

helium vessel and fully equipped with the standard

TESLA-TTF auxiliaries, main coupler and both Higher

Order Mode (HOM) couplers in the horizontal test

cryostat to find out a limit in the CW operation.

Summary
● CW tests of a standard 9-cell TESLA cavity installed in helium vessel and fully equipped with TESLA-TTF auxiliaries, main coupler and both Higher Order Mode

(HOM) couplers, but sapphire isolator feedthroughs (JLAB design), in the horizontal test cryostat shows certain performance degradation compared to the test in

vertical cryostat (cavity cooled completely with liquid helium). Two cavities, AC128 (presented) and S33 were tested, both with the same trend.

● Main cavity performance limit is LHe cooling, limited at about 35W dissipated power per cavity in tank (full CW mode – 17 MV/m).

● Better HOM coupler feedthroughs cooling improves the cavity performance.

Figure 1. Superconducting cavity CW  test in horizontal  cryostat

Figure 2. Cavity AC128 Vertical and Horizontal cryostat tests history

Experiment notes:

 Eacc.max=32.2MV/m with Q0(low field)=2.5x1010 (at 2K), vertical test performance reached (fast point measurement).

 Slow power-up with max.gradient of 25MV/m (Pdiss=57W), cryogenic cooling system limited. 

 Measured at 1.8K up to 32.8MV/m (Pdiss=104W) – fast point measurements with RF power off (cooling) in between 

(1s RF ON / 10s RF OFF).

 QHOM1=3x1012, QHOM2=2x1012, Qtrans=2.7x1011.

 6/9p and 5/9p modes used for the HOM couplers RF power heating test (HOM rejecting filters tuned to p-mode).

 Tfeedthrough.max=70K (at cooling collar), at 7..15W HOM coupler RF power. No HOM coupler caused quenches.

 Some performance improvement through HOM couplers feedthroughs with sapphire isolator connection to 2K, 

feedthrough temperature decreases from 100 to 70K for 10W HOM coupler long time operation at 6/9p mode

after 2hr at 40W HOM coupler RF power on 6/9p mode
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Test 4: HOM coupler feedthrough is not connected to 2K

Test 5: HOM coupler feedthrough is connected to 2K
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Figure 3. Cavity AC128 long time test history: HOM couplers temperatures.
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