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Fig. 1 One cell layout of the magnets, the BPM positions are
shown. B stands for the bending magnets, Q stands for the
quadrupole magnets, and S stands for the sextupole magnets

in one cell.
beam chamber
A, A (ellipse 70mmx40mm)
A; A, NEG pumping

chamber
y - 270 mm .
X

Fig. 2 Cross section of the vacuum chamber at the BPM section.
The chamber consists of the two parts, one is the beam
chamber and the other is for the NEG pumping chamber;
they are connected with a slot. The electrodes of the BPM are
attached on the beam chamber part.
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Fig. 3 The definition of the intercept points; the point on which the
two lines of the slopes of 1 (black line) and 3 (red line) cross
is called the intercept point of the 3rd order. The input value
is called the input intercept point of the 3rd order, expressed
as IIP3, and the output value is called the output intercept
point of the 3rd order, expressed as OIP3. An actual input-
output characteristic will be a line like the blue line.
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Fig. 4 The block diagram of the signal processing electronics circuits of the SPring-8 Storage Ring BPM. LPF: Low pass
filter. SW: Switch. SAW BPF: Surface acoustic wave Band pass filter. MIX: Mixer. E/O: Electric to optical con-

verter.
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Fig. 5 The root mean square (rms) of the differences from the BPM values from the start time as a function of the time.
The differences between two different times for each BPM values are squared and summed to calculate rms values.

3 (6 (0) = x,(0))2, ete.

rms(t) = 4/71\];13]‘/[ N;

Time dependence of one day period on 2006 July 05 (Fig. 5a) and on 2009 July 11 (Fig. 5b). The vertical values
are in the unit of mm. The horizontal axis is the time on the day of July 05, 2006 (Fig. 5a) and July 11, 2009 (Fig.

5b).
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Fig. 6 The root mean square (rms) of the differences from the BPM values from the start time as a function of the time.
The differences between two different times for each BPM values are squared and summed to calculate rms values.

rms(t) = A/m’fiw (x; () —x;(0))?2, etc.

Time dependence of about 20 days period. The vertical values are in the unit of mm. The horizontal axis is the day
in the period from Nov. 8 to Nov. 28, 2009 (Fig. 7a), and the day in the period from May 13 to May 30, 2006

(Fig. 7b).
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Fig. A1 An example of the geometry for the calculation of an in-
duced charge at a point on a circular cylinder. The electric
field at (R, @) on the cylinder surface is calculated by the
sum of the electric fields produced by the line charge with
line density of A located at (r, 8) and the the mirror charge
of —A set at (R?/r, 6).
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Development of beam position monitor for a

light source storage ring

Shigeki SASAKI Japan Synchrotron Radiation Research Institute/SPring-8 (JASRI)

Kouto, Sayo, Hyogo 679-5198, Japan

Abstract Beam position monitors for a light source storage ring utilize the image current induced on the sur-
face of the vacuum chambers by the electron beam for obtaining the position information. Characteristics of
the distribution of the current on the chamber and the time domain signal must be considered to extract the
position information. The beam position monitor system of the SPrign-8 Storage Ring will be described as an

example.
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