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Minimization of power of higher order modes (HOMs) in a multicell cavity was done using 170 1867 1883 2467 2511 2503 3073 3400 G
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Figure 6. Matrix of derivatives dp/dg FiMRz)
and associated frequencies, p’s, and g'’s Figure 7. BB_U pa_ra_meter p vs frequency for the cavity
The biggest derivatives correspond to half-axes Aa and Ba with minimal fundamental losses
but they have different signs. So, further decrease of p is limited. before and after optimization for minimal p.
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Figure 3. Coefficient of reflection from the lossy material

In the waveguide.
Figure 1. Geometry of the inner cell: non-reentrant (left) CLANS? UB9.03.08  Uor sant thalfcovt 1 3939-26-95a_ lond12 Do e:01/!
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and reentrant (right) shapes.
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Figure 4. A half-cavity with a disc-shape load at the end
of the beam-pipe for the data presented at Figure 5 | | o |
and a dipole mode with high Figure 10. The scaled view of the cavity with the end cells of different types.
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Q, p CONCLUSIONS
110 A possibility to control tuning of the HOMs propagation into the beam pipes was
o8 demonstrated. Usage of derivatives of the BBU parameter with respect to cell dimensions
IS a powerful method of suppression of the HOMs. Minimization of the BBU parameter of
4 . . . .
110 dipole HOMs was done changing the shapes of the end half-cells of the cavity with
10° Increase of power losses of the fundamental mode by 0.8 %. Decrease of the BBU
_____ T parameter was nearly 3 orders of magnitude compared to the original shape tuned for
"™ 2480 2485 2490 2495 2500 2505 2510 2515 minimal losses. The BBU threshold current was increased the same value, up to 10 A.
Figure 2. Two possible end cells of a multicell cavity: t(MHz)
type a - with a simple transition to the beam pipe (a), and Figure 5. Qext and BBU parameter p [Ohm/cm?/GHz] for . _ o
type b - with an iris in a broader beam pipe. the cavity optimized for minimum losses, before HOM optimization. Work has been supported by NSF Award PHY-0131508, Empire State Development Corporation, and Cornell University.
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