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• Introduction to Light Sources: PSI examples 
• Dipole Radiation
• Undulator fundamental relation
• Measurement bench:

−Alignment
−K-value
−RMS phase error
−Orbit distortion

• Optimisation
• An example of measurement & optimisation campaign
• The operation based on magnetic measurements
• Open for questions
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SLS – 2.4 GeV Light Source
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SLS – 2.4 GeV Light Source
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SLS – 2.4 GeV Light Source
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Dipole Radiation
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Undulator Fundamental Relation
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Aramis In-vacuum undulator
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Aramis In-vacuum undulator
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Aramis In-vacuum undulator
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Aramis In-vacuum undulators
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Undulator Fundamental Relation

23

period length 

Lorentz factor 

By

e-

Observation angle



24

observer

150 m



E=3.0GeV & K=1.8 
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*



E=3.0GeV & K=1.8 
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E=3.0GeV & K=1.8 – 1st harmonic
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E=3.0GeV & K=1.8 – 1st harmonic
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E=3.0GeV & K=1.8 – 1st harmonic
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E=2.0GeV & K=1.8 – 3rd harmonic
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Measuring bench
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Measuring bench
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Measuring bench
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Measuring bench
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Measuring bench
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Dimensions: 1.4x10.5x15.0mm3

Mutual orthogonality: <2°

Angular accuracy with respect to the reference surface: ±2°

The three probes are all at the same height of 0.7 (middle of the probe) 
and horizontal position, while they are spaced longitudinally by 2mm  



Measurement example – Raw data
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Correction of the integrals

49

the magnetic field component, x or y 

This is the field integral, in x or y, 
measured with an independent and more 
accurate system: MOVING WIRE



Measurement of the K
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Measurement of the K
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Measurement of the K
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Measurement of the Phase
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Measurement of the Phase
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Measurement of the Phase
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Measurement of the Phase
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Measurement of the Phase
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Measurement of the Phase
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Measurement of the Phase
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RMS phase error:
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R is the relative intensity

n is the harmonic number



Measurement of the Orbit distortion
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Optimization: field
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Local-K Optimisation
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Columns optimisation
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Columns optimisation
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Columns optimisation
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Columns optimisation
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Columns optimisation
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Columns optimisation
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Columns optimisation
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Columns optimisation
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Ex-Vacuum Bench

Page 93



09:37  11-12-2015

Page 94

Ex-Vacuum Bench
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Ex-Vacuum Bench
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Ex-Vacuum Bench



08:40  14-12-2015

Page 97

Ex-Vacuum Bench



10:18  14-12-2015
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Ex-Vacuum Bench
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Ex-Vacuum Bench






14:23  14-12-2015
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Ex-Vacuum Bench
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Ex-Vacuum Bench
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Ex-Vacuum Bench
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Ex-Vacuum Bench
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Ex-Vacuum Bench



10:10  15-12-2015

Page 105

Ex-Vacuum Bench
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Moving to Bench B
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In-vacuum bench
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In-Vacuum Bench
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In-Vacuum Bench
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In-Vacuum Bench
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In-Vacuum Bench
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Summary of the 13 undulator of Aramis line
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Setting the gap
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Orbit Corrections
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Aramis Beamline
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Wir schaffen Wissen – heute für morgen
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QUESTIONS



E=3.0GeV & K=1.8 – 1st harmonic
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Dimensions: 1.5x10.5x15.0mm3

Mutual orthogonality: <2°

Angular accuracy with respect to the reference surface: ±2°

The three probes are all at the same height of 0.75 (middle of the probe) and horizontal 
position, while they are spaced longitudinally by 2mm  

By SENIS AG



Optimization: Phase
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Aramis Beamline
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