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We developed beam position monitoring system and the method of analysing
the position data in order to correct the closed orbit and to obtain the momentum
error in the proton synchrotron in KEK. The closed orbit correction can be
performed within an accuracy of 0.5mm using this monitoring system. The closed
orbit distortion is caused from the perturbing magnetic field and the momentum
error of the beam, simultaneously. In our analysis, these sources of the closed -
orbit distortion can be obtained independently.

Monitoring system

The system contains following. five instruments (Fig. 1). The first;
fifty-six electromagnetic pick-ups™, which, shown in Fig 2, has four segmented
inner pipe to detect the horizontal and vertical beam position, simultaneously.
The second; 224 amplifiers are installed in the accelerator room. An amplifier
contains a low pass filter with high frequency cut-off of 11 MHz and a recti-
fier which pickes up the beam position signal superimposed on the beam signal.
The third; four multiplexers and two normalizers. The normalizer acts as a
converter from the raw signal detected by the segments to the position omne.

The fourth is the computer interfaces and the last is a superintendance circuit
to the default of the monitoring instruments.

The beam signals are not only displaied on a CRT without computer handling
but also analysed by a computer.

Analysing system
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The position data are analyzed with the undetermined coefficient method %

The closed orbit distortion at the k-th position monitor (xk) can be represented
as follow;
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V, ¥ and B are the ordinary accelerator parameters, the tune, the phase and the
R-function. A(BL)., and n, are the perturbing field and the dispersion function
at the j—-th positign around the accelerator, respectively.

To obtain the perturbing field, we must minimize following equation;
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And the solution of the above equation have a constraint that the corrected
orbit should be a central orbit;
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The equation to be solved is obtained by variating O, and n, and imposing the
constraint (5) with the Lagrange multipliers Xk; J J
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The solutions of (6) are;
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Thus we can obtain the perturbing field and the momentum error independently.

The correction of the closed orbit is carried out by the backleg windings
of the bending magnet corresponding to the current generating A(BL),. The
advantages of our analysis is that the correction of the perturbing-field can
be performed without regard to the correction of the momentum error, which
should be performed by RF frequency tunning, Fig. 3. Fig. 4 shows the measured
and corrected orbit. We can correct the perturbing field with a single mani-
pulation by reason of the independency between field and momentum error.

These systems are now in use to accelerator operation and contributs to accele-
rator study, sufficiently.
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