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Abstract
In SPring-8 Il project, lengthening electron bunches

by a harmonic cavity is considered to compensate decrease of

Touschek lifetime due to lower beam emittance. Because required accelerating field to lengthen the bunch sufficiently is
about 21MV/m, the harmonic cavity is needed to be a superconducting cavity. To optimize the input/reflection power of
the coupler, we have considered changing the coupling value for different beam current conditions by moving the coupler
rod. We have designed the coupler model and calculated the coupling value for different length of the coupler rod. By
the simulation, we have confirmed that required coupling value can be obtained by changing the rod length. Also we
have developed aluminum model couplers which can change inner rod length. We have measured rf characteristics of the
couplers by using a model cavity, and the agreement between the measurement and the simulation is very good.
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Figure 1:Natural bunch profile and lengthened bunch pro-
file by the harmonic cavity.
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Figure 2: Contour plot of input power for the harmonic cavity in maximum bunch lengthening condition. Power above

500kW is painted by brown.
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Figure 3:Variation of coupling value for various beam cur-

rent in maximum bunch lengthening condition.
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Figure 4: Power loss dependence on the inner conductor

radius for 2K operation.
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Figure 5:Schematic drawing of designed 1.78GHz coupler.
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Figure 7:Dependence af)...; and coupling on the coupler
position.

Figure 6:Simulated model of the 1.78GHz cavity and cou

plers.
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Figure 8:Dependence of coupling on the rod position.
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Figure 9:Photograph of the model couplers.
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Figure 10:Measurement and calculation [§f11| for cou-
pler port.
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Figure 11:Measurement and calculation |&f21] for cou-
pler ports.
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Figure 12:Measured and simulated coupling for different

rod positions.
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