Effect of Mechanical tolerances on the CKM cavity


The effect of mechanical tolerances was studied by varying each of the cavity parameters by ±0.5mm and noting the frequency gradient.


Varying the cavity equator radius was found to be the most sensitive parameter, producing a frequency gradient of 80.6 MHz/mm.  This means that a 100 m error in the equator radius would produce an 8.06 MHz frequency error, which is about 2.5 times the bunch repetition frequency in the ILC.  Varying the iris radius produced a frequency gradient of 25.8 MHz/mm and varying the iris and equator curvatures produced frequency gradients of 23.1 MHz/mm and 23.2 MHz/mm, respectively.

The effect of transversely squashing the CKM cavity


In order to separate the frequencies of the two polarisations of the fundamental dipole mode, the CKM cavity will be slightly squashed transversely. The effect on frequency, Voltage, Ohmic Q and R/Q of squashing an infinitely periodic mid cell was studied in Microwave Studio. First the fundamental dipole mode was investigated; Figure 12 shows the effect on the frequencies of the two polarisations by indenting the equator in the transverse direction.
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Figure 12 The separation in the frequencies of the two polarisations of the fundamental dipole mode as a function of the depth of the indent, shown in the insert.


The frequency gradient of the unwanted vertical polarisation as a function of squashing, close to the proposed 1.5 mm radius indent was found to be 12.1 MHz/mm. The voltage
, surface magnetic field, ohmic Q and R/Q were not found to vary by more that 5%.


I don’t quite follow you here – this isn’t quite a sentence.  You are describing figure 13?  Best then to say why you used a 20 degree phase advance. Next the effect on the frequencies of the fundamental monopole mode, known as the lower order mode, LOM, and a significant higher order mode, HOM, in the 5th dipole passband. Both these modes had a phase advance of 20 degrees.
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Figure 13 The separation in the frequencies of the two polarisations of the π/9 mode in the 5th dipole passband.

The frequency gradient of the LOM mode close to the proposed 1.5 mm indent was found to be 4.67 MHz/mm. The frequency gradient of the two polarisations of the HOM were found to be 0.38 MHz/mm and 6.69 MHz/mm in the vertical and horizontal planes, respectively.
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