
Measuring Bunch Current and Beam Phase of the ALS Storage Ring

ALS Beam Position Monitoring System

• Noise floor (RMS) at 500 mA user ops:
• 5 μm for turn-by-turn updates
• 0.2 μm for 10 kHz updates
• 0.07 μm for 10 Hz updates (using pilot tones)

• New ALS applications using this BPM system include:
• Automatic transport line tuning
• Tune measurement feedback system
• Postmortem beam loss analysis
• Booster orbit control — system is capable of 

capturing turn-by-turn orbits over the entire booster 
cycle (~2M points).

• Future fast orbit feedback at 10 kHz updates
• Based on NSLS-II design with some key changes: 
• Changed from SAW to Ceramic filters — greatly 

improved pilot tone tracking.
• Machine clock derived from facility timing system —

eliminated the need for a large coaxial cable 
distribution.

• Reduced heat dissipation
• All new firmware and software — more reliable and 

lower noise floor.

Electron Beam Orbit Monitoring and Control

• Bunch current and phase measured by sampling button 
signal at just off ring RF frequency (500 MHz) using an 
FPGA and 800 MHz bandwidth ADC
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Drift and fluctuations up to a few Hertz are 
compensated with the pilot tone.  The daily rms is 
about 70 nm at a 10 Hz data rate. 

Orbit motion (blue) and the BPM noise floor (black).  The 
area between the lines is the possible improvement 
factor for a planned fast orbit feedback system.

The progression of a beam loss at the ALS. 

160 BPM chassis will be 
installed in the ALS 

— 125 so far

Twelve cell controllers collect BPM data in each sector then 
pass the data to all other controllers at 10 kHz update rate.

Fast Orbit Feedback

• Samples are interleaved to create an 
effective 16 GHz sampling frequency. 


