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2.5 MW Power Amplifier Research & Development

PHG Markup
19.d.
Background

This is part of the US-Japan Collaboration on High-Intensity Proton Facilities (Proton Driver at Fermilab and J-PARC at 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 FY05

A wideband RF system (barrier RF) was installed in the Main Injector. It can generate ( 7 kV singular square voltage pulses (the so-called RF “barriers”). Beam studies successfully stacked two Booster batches into the size of one batch and accelerated the beam to 120 GeV. The beam intensity reached 8.3(1012. There was no loss when crossing the transition. 

Fabrication of the high peak power amplifier began.
19.g.1.
Accomplishments Expected in FY06

A second barrier RF system is under construction and will be installed in the Main Injector. With two barrier RF systems, one can test the so-called “fast stacking” scheme, which allows a continuous stacking process instead of the slow debunching-squeezing-recapture method.

Fabrication of the high peak power amplifier will continue. The design of the ceramic-loaded RF cavity will begin. 

19.g.2.
Further Accomplishments Expected in FY07 and Beyond

The barrier RF systems will be modified for long pulse operation. This can be accomplished by replacing the air-cooled switches in the modulator by liquid-cooled switches. One will be able to stack 12 Booster batches for NuMI, or 9 batches for NuMI plus 2 batches for pbar in the same cycle.  A low level RF system will be built and integrated into the Accelerator Division control network so that operators can use the barrier RF system.

Test of the high peak power amplifier will begin. Fabrication of the ceramic-loaded RF cavity will be completed.
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