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• Automation in measurement systems means 
completing a measurement task without human 
intervention, which makes measurement 
processes more efficient, reproducible and 
dependable.

• Coordination is a process of ensuring that 
elements of the system act in a coherent way, 
leading to correctly performing a measurement.

• Orchestration is a method of centralized 
coordination, performed by a separate entity 
(component) devoted to this function.

• The SSW measurement system is automated, 
thus enhancing measurement repeatability, 
traceability and dependability.

• Automation is achieved using a set of 
parameterized Python scripts, which provide 
coordination of components via orchestration.

• The overall solution is characterized by its high 
flexibility, reusability and maintainability.

• The system has been used at KEK for measuring 
magnetic centers and roll angles of the final focus 
quadrupole system for SuperKEKB.
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• The Python script communicates with components 
via the software bus, directing the flow of execution.

• The script does not process data; it fulfills a purely 
controlling role

• A script is not intended to contain any measurement 
parameters; these are read from a separate 
parameter file.

• The script can also modify component properties. 

• Single wire stretched between precision X-Y stages.
• Integrator measures flux change (Φ) caused by wire 

motion.
• Co- and counter-directional stage motions.
• DC and AC measurements.
• Adjustable wire tensioning for removal of effects from 

wire sagitta.

# SSW AC Pitch and Yaw  parameters
# J. Nogiec 20160108

magic.code = SSW_1.1.1
simulation = FALSE
method = AC
magnet = QUADRUPOLE
measurement = PitchYaw
current.control = TRUE

# initial position
move.init.position.use = FALSE
move.init.position = 0 0 0 0

# 2 repetitions with 2 sequences each
sequence.number     = 3            3 3 3 3
sequence.type       = AC.CN.X      AC.CN.YAC.CO.X AC.CO.Y AC.CO.Y
move.speed          = 10           10 10 10 14
move.step.distance  = 5.0          5.0 5.0 5.0 5.0
move.delay          = 0            0 0 0 0
current.amplitude   = 8 8 8 8 0
current.offset      = 0 0 0 0 5
current.frequency   = 0.0078125    0.0078125    0.0078125    0.0078125    0
current.waveform    = Sine Sine Sine Sine DC
tension.target      = 800          800          800             800         800         
tension.regulate    = TRUE FALSE FALSE FALSE FALSE
integrator.gain = 100 100 100 100 100 software bus
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DC and AC Measurements

• DC Measurement: Φ measured between 0 and +/-D positions. 
• AC Measurement: Φ measured as difference of the Fourier 

component of flux corresponding to the AC frequency for +D and 
–D positions.

• Quadrupole center measured with co-directional stage 
motion.

• Roll angle obtained by measuring x0 as a function of 
vertical position  the slope yields –2α

• Yaw and Pitch angles obtained by making co- and 
counter-directional motions with the wire and accounting 
for geometry between magnet and stages.
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