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Sample Rate:36MSPS
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Noise limit
exclude out-of band signal
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BW=2.6kHz

Calculate |R| and φ

Cascaded integrator-comb filter

Infinite impulse response filter

We can not see fast raster signal
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Signal Delay from BPM Receiver

Analog Delay < 1μs
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To get this delay, there have 2 methods:
1. ask John Musson  to give us this number
2. reconstruct the phase

This Delay time is fixed



Nonlinearity and x,y couple

Some nonlinearity need to be checked in event-by-event  
position reconstruction:
1. from raster magnet itself
2. from quadruple magnet



Beam Position Reconstruction

<X> is average beam position in 1000~2000 events gotten from BPM
                   is the position offset calculated by 2 rasters' current
If ignore linearity, 

Slow Raster Calibration Procedure:
1. Change X shape to sin(ωt), close Y
2. Take data, Get relationship between BPM readout and slow raster current 
    readout,BPM information need to take phase reconstruction 
3. do the same thing as Y

X=〈X 〉+X (I sr)+X ( I fr)

X (I Sr) , X ( I fr)
X (I sr)=msr⋅(I sr−〈 I sr〉) , X (I fr)=m fr⋅(I fr−〈 I fr 〉 )

X (I Sr) X (I fr)

Raster Current : Ri m=Ra⋅cos(ω t i)
BPM value : Bi m=Ba⋅cos(ω t i−ϕ)+Boff
True Position : Bitrue=B a⋅cos (ω t i)+Boff
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Phase Reconstruction:

To get           and         , we need to do raster calibration



Phase Reconstruction at BPM
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