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FERRITE VECTOR MODULATOR
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A water load

Modulates phase and amplitude

independently:
With A® = (Ad, - Ad,)/2
D = (AP, + Ad;)/2

Output power ~ cos*(AD)
Output phase ~ ®
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HINS RFQ + 6 Cavity System
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= Driving multiple cavities with a single klystron reduces RF
system costs

= An adaptive control system for the HINS 6-cavity system
was developed and tested with a regulation target of 1%/ 1°
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LLRF system configuration
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Learning Feed-forward Algorithm
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Beam Loading Response
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REGULATION

Description Mag. Reg. (%) Phase Reg. (deg)
RFQ 0.0107 0.027
Buncher 1 0.108 0.065
Cavity 1 0.099 0.136
N 0 Beam Cavity 2 0.100 0.106
Cavity 3 0.098 0.112
Cavity 4 0.099 0.104
Buncher 2 0.191 0.098
Description FVM Control OFF FVM Control ON
Mag. Reg. (%) | Phase Reg. (deg) | Mag. Reg. (%) [ Phase Reg. (deg)
RFQ 0.021 0.015 0.021 0.015
Wlth Buncher 1 0.605 0.945 0.142 0.089
Cavity 1* 2.254 0.435 1.664 0.647
Beam Cavity 2 1.737 1.200 0.203 0.209
Cavity 3 1.070 1.434 0.201 0.145
Cavity 4 0.543 1.887 0.159 0.149
Buncher 2 0.457 2.314 0.190 0.113

* FVM control dynamic range limit reached
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SUMMARY

*FVVM Control with a pulse to pulse adaptive algorithm was tested
with beam on the HINS 6-cavity system

=Independent control of individual cavities with different
characteristics and set-points was achieved

=Regulation of the cavity fields within the specification of 1°/ 1 %
range was met

»Despite limited range and non-linear characteristics FVMs can be
successfully used to control multiple cavities with a single Klystron

Thank You !
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