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Parameters of KEKB 71672001
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Beam Position Monitor 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.
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To realize good accuracy and reliability of the measurement of
beam position,
the BPM electronics have features as follows:

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

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



Dual 4 ch. multiplexer
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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 um. In

practical operation, the BPM system gives about 1.5um 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 pm < 3 um

Absolute accuracy | <100 pm < 66 um

Speed ¥ < 1 sec/aring < 3 sec / both ring®
Dynamic range 10mA~26A 10mA~26A

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.
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CALIBRATIONS OF THE BPM

(1) Calibration before the commissioning

Content Accuracy of calibration

IA

Mapping measurement
Alignment of BPM heads

Attenuation of cables

20 um

IA

38 um(hor.), = 16 um

IA

50 um

Total

IA

66 um




(2) Beam based alignment for the BPM

BPM offset from the magnetic field center of a Quadrupole
magnet according to the Quad-BPM method.

« The COD is changed 3 times using a couple of Hor. And Ver. steering mag.
« The adjacent Q-mag’ strength(k) is changed also 4times.

« The dx/dk is measured by whole BPM.

BPM1 BPM2 BPM3 BFM4

| omagl | Omag? l Umag 3 Cmagi




B Fle Edit Window
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Horizontal offsets in HER Vertical offsets in HER
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Horzontal offsets in LER Vertical offsets in LER
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Improvement of closed orbits
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Resolution[pm]

Resolution[pm]

Measurement of position resolution
Three-BPM method

Resolution(X) of HER BPMs Mean 1.9um
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Correction of ORBIT OSCILLATIONS

Measurement by EPIICS "waveform" record

* High-speed measurement: 2~120 positions/sec
e Record length: 512 points
e Start timing: Event code

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

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

functionintheLER
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over the phase advance of the optics function.
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The 3-BPM Correlation Analysis Based
On the Lattice Model

Between analyzed beam position and measured
position,

the difference is about 10 pum.



Consistency between 3 Adjacent BPMs
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Global Beta Correction (LER)

before correction after correction
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Fitting method to obtain p functions at BPMs from single-kick orbits
(by N. Akasaka)

A kick * at * produces the displacement * at the i-th BPM as

BB
Xa = 2 cosmv —[gi - a)- s

= faVﬁi COS(EV_‘% _(;Oa‘)
f JPa 0
a .
29NV
Xia = I:ia(i ’ﬁi ’(pi ! fa’(pa)
= /B cosg, - f, cog(mv =@,)m\/B sing, - f,sin(zv = ¢,) (yfor VB COSE, Ly f.sing,

a

= f,cosg, /B, cos(zv=g,) = f,sing, - /B sin(zv=g,) 2)for [2C0SQ, g f,SiNg,

(B1:#:) and (fa:®a) are evaluated using (1) and (2) alternately.



Global Dispersion Gorrection (HER)

before correction after correction
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Global Coupling Correction (HER)

before correction after correction
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Orbit Length Correction with Chicane
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The orbit length in the arc is adjusted with chicanes in LER.

Ap/po=zxinxi /Eni

Al =a-Ap/p,-C,

Al < AG

chicane

X. Measured position

Ny Desgn dispersion

o Momentum compaction factor
C, Design circumference
I Orbit length

7, Kick angle at chicane



Kick angle at chicane and Shift of RF frequency
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