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Evaluation of TE,-TE, Multimoded DLDS System
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Recent efforts to develop an electro-positron linear collider at TeV region highlighted a need for
power sources capable of delivering the peak RF power of hundred megawatts at X-band
frequency. Even the state of the art microwave tubes cannot produce such power. However, these
tubes generally can produce pulses with length several times longer than the required duration.
This situation has driven works on pulse compression, which enhances the peak power from
klystrons by compressing their output pulses in time into shorter pulses. KEK has proposed DLDS
(Delay Line Distribution System) as the pulse compression system for JLC. The original DLDS
(the single-mode DLDS) uses a single propagation mode (TEy;) to deliver the pulsed power
through circular delay lines to each RF structure sector. This scheme provides the highest
efficiency, but needs a large amount of waveguides in return. A conceptual improvement was
proposed by SLAC to further reduce the length of waveguide system by multiplexing several
low-loss RF propagation modes in the same waveguide (thus, it is called the multimoded DLDS).
Taking advantages of both the single-mode and the multi-mode DLDS, we proposed the
dual-mode DLDS in which only two modes are used in the same waveguide to transport pulses to
two different RF structure sectors. Through a series of experiments at KEK, we conclude that the
best choice of the propagation modes is TEq; and TEq, modes. In this thesis, we present the details
of these experiments and analysis results to determine the characteristics of the TEgy, mode
experimentally. We also describe the component design to realize the experimental set-up. Finally,
a new and improved scheme of the dual mode DLDS, so-called the mixed “2+1” DLDS scheme is
proposed and its detail layout is described. The total efficiency of this system is also evaluated

and is shown to satisfy the requirement of JLC pulse compression system.
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