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About the KEK B-factory





Beam  Posit ion  Mon itor  System

• N-type connector was adopted to transfer the beam power
safely through a tough feed-through with sufficient mechanical
strength and power capacity.

• Two stainless steel flames were brazed on Copper block to
minimize mechanical deformation of the head.









To realize good accuracy and reliability of the measurement of
beam position,

the BPM electronics have features as follows:

 The principle of detecting a higher harmonic component of
beam signal. (1018 MHz)

• Signal process by a common detector with relays to switch
four signals (PIN diode switch)





Spectrum data of FFT process at DSP
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The S/N ratio (75dB) is an equivalent to a position resolution of 2.9 µm. In

practical operation, the BPM system gives about 1.5µm by 4-fold averaging.



Position resolution and Measurement-speed vs. FFT points
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Performance of BPM

Content Requirement Performance

Relative accuracy ≤ 10 µm ≤ 3 µm

Absolute accuracy ≤ 100 µm ≤ 66 µm

Speed 1) ≤ 1 sec / a ring ≤ 3 sec / both ring2)

Dynamic range 10 mA ~ 2.6 A 10 mA ~ 2.6 A

1) The speed is about 10msec/ a BPM when the sampling data is

set 64 points for the FFT analysis.

2) Four time averaging at the FFT analysis of 2048 sampling data.





CALIBRATIONS OF THE BPM

(1) Calibration before the commissioning

Content Accuracy of calibration

Mapping measurement ≤  20 µm

Alignment of BPM heads ≤  38 µm(hor.),  ≤  16 µm

Attenuation of cables ≤  50 µm

Total ≤  66 µm
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Improvement of closed orbits

LER closed orbit before offset correction



Measurement of position resolution
Three-BPM method
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Correction of ORBIT OSCILLATIONS

Measurement by EPIICS "waveform" record

• High-speed measurement: 2∼120 positions/sec

• Record length: 512 points

• Start timing: Event code

The Oscillation source is magnetic field of the proton
synchrotron of 0.47Hz



Overlapping of the amplitude of 0.47 Hz component on the folded phase advance of optical

function in the LER



Trace of the amplitude of 0.47 Hz components
over the phase advance of the optics function.







The 3-BPM Correlation Analysis Based

On the Lattice Model

Between analyzed beam position and measured

position,

the difference is about 10 µm.
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The orbit length in the arc is adjusted with chicanes in LER.
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Kick angle at chicane and Shift of RF frequency


