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2.5 MW Power Amplifier Research & Development

19.d.
Background

This is part of the US-Japan Collaboration on High-Intensity Proton Facilities (Proton Driver in Fermilab and J-PARC in JAERI/KEK, Japan).  The goal is to develop a low frequency (7.5 MHz) high gradient (0.5-1 MV/m) RF system and a wideband RF system (barrier RF).

19.f.
Accomplishments in FY04

A wideband RF system is completed and installed in the Main Injector.  This system can generate ( 6 kV singular square voltage pulses (the so-called RF “barriers”), which can be moved to confine and compress proton beams.  This system is employed for the barrier RF stacking, namely, to stack two Booster batches for antiproton production in Run II and up to 12 Booster batches for neutrino production in NuMI.  At this moment, the focus is on Run II. Two Booster batches have been stacked into the size of one for an intensity as high as > 1(1013 protons per pulse, which is twice the Booster beam intensity (~ 5(1012).  The stacking process includes debunching, compression and recapture.  All three stages are successfully tested. Acceleration test is under way. 

In the meantime, the fabrication of a high peak power amplifier has been completed and a test station is under construction. 

19.g.1.
Accomplishments Expected in FY05

The barrier RF stacking is expected to become operational for Run II.  Attention will turn to using the same technology for NuMI.  This is more challenging because the beam intensity will be six times higher.  A new modulator for the wideband RF system using oil-cooled solid-state switches will be built.

The testing of the high peak power amplifier will continue.  The design of the ceramic-loaded RF cavity will be completed and fabrication will begin.

19.g.2.
Further Accomplishments Expected in FY06 and Beyond

A more powerful (( 12 kV) wideband RF system will be built and tested. Fabrication of the ceramic-loaded RF cavity will be completed and testing will begin.
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