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Machine study

weblink: https://cesrwww.lepp.cornell.edu/logs/Instrumentation/1987

Systems were turned off one at a time, but let’s jump to the conclusion:

✗ machine “hot” – no beam, but all the systems powered on

✗ machine “cold” – no beam, dipole/quad off, sync AC/DC off

CBPMs in fixed gain mode

PREVIOUSLY

https://cesrwww.lepp.cornell.edu/logs/Instrumentation/1987
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Machine “hot”PREVIOUSLY
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Machine “cold”PREVIOUSLY
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Compared to a Tuesday accessPREVIOUSLY
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Radiation damage?

Could high noise be radiation damage and bee seen in the pedestal?

No obvious noise/pedestal correlation...



L1 power supply swap
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Power supply swap at L1

L1 (18E) power supply delivers power to CBPM modules 13E → 25E

Could it contribute to the elevated noise? Let’s try a power supply swap (thanks 

Jonathan)



Antoine Chapelain 20 juin 2014               9CBPMAntoine Chapelain July 14, 2022               9

CBPM noise before power supply swap
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CBPM noise after power supply swap
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22E noise distribution – low noise
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18E noise distribution – high noise
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22E noise FFT
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18E noise FFT



18E/48W module swap
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Module

Let’s swap 18E for 48W:

✗ does the noise track with the module?

✗ does the noise track with the location?

Jonathan M. moved:

 CTACF028 from Q18E to Q48W

 CTACF130 from Q48W to Q18E

Mike F. changed the CBPM BPM_INST_params.cfg configuration file accordingly
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Noise before module swap – with control CBPMs
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Noise after module swap – with control CBPMs
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Noise before module swap – only 18E, 48W
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Noise after module swap – only 18E, 48W
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18E noise distribution – before swap
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18E noise distribution – after swap



Antoine Chapelain 20 juin 2014               23CBPMAntoine Chapelain July 14, 2022               23

18E noise FFT – before swap
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18E noise FFT – before swap
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18E noise FFT – after swap



13E/46W module swap
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Puzzling

So the noise seems to have vanished at 18E... 

It does not appear location or module dependent

What happened? Connections? Ground? …?

To experiment: Jonathan “self-swapped” 13E to see if its large noise would drop 

like it did for 18E, and then swapped 13E for 46W
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Noise before 13E “re-install” – with control CBPMs



Antoine Chapelain 20 juin 2014               29CBPMAntoine Chapelain July 14, 2022               29

Noise after 13E “re-install” – with control CBPMs
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13E/46W swap

Jonathan M. moved:

 CTACF050 from Q13E to Q46W

 CTACF002 from Q46W to Q13E
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Noise before 13E/46W swap – with control CBPMs
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Noise after 13E/46W swap – with control CBPMs
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13E noise distribution – before swap
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13E noise distribution – after swap
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13E noise FFT – before swap
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13E noise FFT – before swap
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13E noise FFT – after swap



Additional materials
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Turn-by-turn beam position precision

We care most of about the turn-by-turn beam position precision, i.e.: if the beam 

position were not to change, how repeatable is its measurement? We want to know 

well how orbits compare to each other (not as much where there are in absolute)

 

Much of the work for CBPM3 is with respect to improving the precision. But today 

let’s focus on CBPM2 (our current CBPM system)

typical at CESR:

 precision:  O(10)   micron
 accuracy:  O(100) micron

PREVIOUSLY
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Turn-by-turn beam position precision

We care most of about the turn-by-turn beam position precision, i.e.: if the beam 

position were not to change, how repeatable is its measurement? We want to know 

well how orbits compare to each other (not as much where there are in absolute)

precision is defined as the standard deviation of a set of data points   

Much of the work for CBPM3 is with respect to improving the precision. But today 

let’s focus on CBPM2 (our current CBPM system)

PREVIOUSLY
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Signal-to-noise ratio and precision

One of the dominant factor limiting the precision is the Signal-to-Noise ratio of the 

digitized CBPM button signals. Typical RMS noise is 9 ADU:

Signal amplitudes goes from 0 to a maximum of 32,768 ADU

PREVIOUSLY

fixed gain 
mode
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Signal-to-noise ratio and precision

One of the dominant factor limiting the precision is the Signal-to-Noise ratio of the 

digitized CBPM button signals. Typical RMS noise is 9 ADU:

Signal amplitudes goes from 0 to a maximum of 32,768 ADU

could it be 
environmental noise?
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Button response

Beam position measurement relies on taking one sample of each button 

response to the charged bunch passing by:

instr elog 1629

https://cesrwww.lepp.cornell.edu/logs/Instrumentation/1629
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Button response

Beam position measurement relies on taking one sample of each button 

response to the charged bunch passing by:

instr elog 1629

want to 
sample the 
maximum

https://cesrwww.lepp.cornell.edu/logs/Instrumentation/1629
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