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Brookhaven National Laboratory Fhe RelativisticHeavy
lon Collider, RHIC, is twocounter-rotatingings with six
interactionpointsthat will collide 100 GeV/nucleorheavy
lons and 250 GeV polarized protons. The RF Beam
Control system foreachring will control two 28 MHz
cavities for acceleration, and fivd97 MHz cavities for
preservingthe 5 ns bunch length during 1Gour beam
stores. Digital technology is usedtensively: in 1Direct
Digital Synthesis of rf signal®, drive thecavities, control
synchronization between rings and injector, and supply the
beam-synchronouglock to the timing system of the
complex: and in 2)Digital Signal Processindor, the
realization of state-variable feedbadkops, real-time
calculation of rffrequency, and bunch-by-bunch phase
measurement of the 120 bunches. D&Hnology enables
programming the parameters of the feeddacdps (phase,
radial, and synchronization) in order to obtain closed-loop
dynamicsthat are independent a&fynchrotron frequency.
The LQR method is used in conjunction with pole
placemen{Ackermann'dormula) to give system gains as
functions of changing machine parameters.
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