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ABSTRACT start address can be set and active length selected in
single scan or repeat mode provides the user maximum

A prototype elliptical polarization from bending COntrol of output generation.

magnet ( EPBM) system with a dynamic local bump has lock Dizgram cf Bonirol Eectronics
been implemented at the SRRC storage ring. The local™™l——— "o ™" o™ o @O0 ey
bump is created by using two pairs of vertical correctors JM
located on each side of the bending. The bump strength: ==
coeffieient was obtained from measured beam response

matrix. Disurbance of stored electron beam orbit was i
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generator is presented in this report.
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1 INTRODUCTION Figure 1: EPBM system block diagram.
The observed orbit disturbance outside the local bump

was reduced by introducing compensation circuit to one This system is triggered by external TTL signal in per
of the bump correctors [1]. However, furtherl00 millisecond, and then generates four trapezoid
investigation showed that local bump leakage at differemiaveforms with different amplitude. The waveform
power supply polarity, different power supply responseattern is shown in figure 2.This is a modified trapezoidal
time and vacuum chamber eddy current effect are glhttern with smoothing in transient state to reduce eddy
contribute to this orbit disturbance. Consequently, aurrent effect of vacuum chamber.
programmable Compensation tEChl’lique was app“ed i:rr].lunlgll:42:201998 Modified trapezoid pattern in waveform generator
this study in order to solve these problems. . ® ‘ ‘ ‘ ‘ ‘ ‘ T epbmps3.dat—

2 SYSTEM CONFIGURATION

2.1 Waveform generator

of third magnet (A)

The system block diagram is shown in figure 1. AS‘g
shown in the figure, these dynamic local bump magnet§
can also be used as correction magnets. In switching tr?’e
local bump polarity , a ramp generator was applied so as
to keep polarity transient duration longer then the magnet
reslponlse.tlme Of 25 ms. Tunlng Of bump.amplltUde' -60 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
which is directly related to the degree of polarization, was Memory count
achieved by using an eight independent channel with 16
bit waveform generator in 6U VME form factor. EveryFigure 2: Current waveform of thé’ £PBM corrector.
channel supports 32 K SRAM memory in each channélO us/count) or (8Qs/count).
which is programmable so that the module can be tailor
to the application. The DAC is clocked from a .2 Corrector power supply control
programmable external clock or an internal There are four correctors in the EPBM system. One of
programmable crystal controlled clock with maximumthe correctors is used in the routine operation no matter
speed of 100 KHz. To provide versatile operation thepBM is on or not. The synthetic device of signals is
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configured to ILC12 from original independent unitinthe 4  PERFORMANCE OF COMPENSATION
second corrector and is compatible with storage ring . .
control system. In another crate, the host comput?r The R6BPM?7 is the largest response matrix element,

controls waveform generator, data processing an cated outside of the EPBM bump, was picked up to

compensation process. The correction table is establishrcra]&nltor orbit disturbance caused by EPBM operation.

by compensating the distorted orbit. Network file serverp, epm sis/ 41 Acgs
(NFS) sends this information to ILC10. The data . . [ T N
sampling is synchronized by per millisecond system

timing from BPM node [2]. The ILC10 is correction
node, which handles waveform generator control anc

EPBM compensation calculation.

3 COMPENSATION ALGORITHM =

There is a different type chamber in the third corrector
from others. The eddy current effect is different betweer
bellow and normal aluminum chamber. Besides, powel
supply control is critical, such as power supply tracking,
power supply offset and nonlinear magnet field. These
effects will cause bump leakage. It is complicated in Wl 200mv —chZ  Tomv %W 20ms ChT 7 eomv
compensation process in order to control four. . . 10:33:57
independent power supplies. The correction table @gure 4.1: RQBPM? disturbances in EPBM action with
created, by measuring response matrix [2] in the hope 1y compensation.
compensate the eddy current effect, power supply offsety, s sis/s $61 Acgs
and tracking regulation at the same time. ik !

EPBM compensation block diagram
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Figure 3: EPBM compensation block diagram.
Figure 4.2: 3 times iteration compensation.
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The compensation block diagram is shown in figure3 ¢ -~ -~~~ - - = :
and algorithm is shown in equation 1. This is an open R .
loop system, where/ Y] is orbit distortion when the P’"‘MM‘...M*\ 1/«"“"/%“’“
polarization of EPBM is switching. Its switching period is
programmable. The [R] is the response matrix of storage
ring. The [AP] is the correction table for correctdihe

P' is the final power supply setting value, as given in
equation 2, where k is a compensation factor.

J00my  ChZ  T0mv & WM 20ms ChT 7 143mv
17 Dec 1997
10:57:36

Figure 4.3: R6BPM7V result after several iteration
compensations.
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5 CONCLUSION

The tested switching rate of EPBM is 10.35 Hz and the . .
. 2 . . .. Performance of the EPBM compensation system will
results is shown in figure 4. Figure 4.1 gives orbi . . ; .
e further improved as we gain operation experience and

disturbance of about 7m, peak to peak, obseved "N hardware upgrade. The BPM data acquisition system for

R6BPM7Y. The asymmetry on the beam centerline 'BEPBM will be synchronized with waveform generator to
probably caused by power supply tracking problem. After

: . reduce power supply tracking error for compensation
compensation process was applied to the Correctoreration Futher study is needed in order to reduce
driving mechanism, the orbit disturbance was reduced Pgnsient duration of polarity switching to 10 ms

about 25um, peak to peak, as shown in figure 4.3. The ’
switching frequency at 1.3 Hz also has been tested with
the achieved orbit disturbance of about 8, peak to
peak. The result is shown in figure 5.The system REFERENCES
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Figure 5: The compensation performance in the largest
bump leakage location under 1.3 Hz operation.

The local feedback system (LFB) [5] also has been

used in suppressing EPBM bump leakage after
compensation at 10 Hz. The result is close to 10 um.
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