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Particle Electric Field on Round Vacuum Chamber 
· Electric field on the wall boundary for non-relativistic case
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· Rough approximation
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· For chamber radius of 18 mm one obtains that E ( 9.9 mm 
· Rms bunch length is smaller than E and can be omitted for estimates (<10% correction)
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BPM response 
· Quasistatic description for non-relativistic beam
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· Maximum sensitivity is achieved 
for  C ( 0   (   ( 0
(  for 
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  (i.e. for C ≤ 1 pF at PXIE)
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one obtains:  
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· The charge seen by BPM
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One bunch BPM signal for 5 mA bunch
Apertures 
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MEBT – 30 mm

HWR – 33 mm

SSR1 – 30 mm

BPM Type

Button
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Requirements 

 Table 2.  Measurement requirements for Modes 1 - 3

	
	Mode 1. “CW”
	Mode 2§.  Pulse mode
	Mode 3. Pre-chopped CW

	Report frequency 
	10 Hz
	10 Hz
	10 Hz

	Phase accuracy
	0.15º
	0.3º
	0.15º

	Phase precision, rms

	0.05º
	0.1º
	0.05º

	( position accuracy
	10 µm
	30 µm
	10 µm

	( position precision, rms
	5 µm
	10 µm
	5 µm

	Stability (week)
	20 µm
	20 µm
	20 µm

	Relative intensity precision, rms
	5%
	5%
	5%


Precision Requirements for Phase detection mode
I/I ~ 10-7 (Laser profile monitor)
Transverse position ~1 m
Longitudinal position ~0.005 deg

Averaging time <1 s

























































SRF PXIE button BPM (both HWR and SSR1 cryomodules)
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