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Radiation productionRadiation productionRadiation productionRadiation production

When the light wave passes the 

electron beam by half a wavelength 

per half beam oscillation, the 

radiation from each beam oscillation 

adds.

Similar adding can happen 

for 3, 5, 7, etc. half  beam 

oscillations. For every 

strong frequency there are 

odd order harmonics.
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1) Longer wavelength for larger angles.

2) Odd and even harmonics off axis.
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Radiation from bending magnetsRadiation from bending magnetsRadiation from bending magnetsRadiation from bending magnets
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Photon flux in Bends and UndulatorPhoton flux in Bends and UndulatorPhoton flux in Bends and UndulatorPhoton flux in Bends and Undulator
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Flux from N poles is N times 
the flux from one pole
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Angular Spectral Flux HPh per s mrad2 0.1% BWL
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Brightness reduction by beam propertiesBrightness reduction by beam propertiesBrightness reduction by beam propertiesBrightness reduction by beam properties

Widening due to beam 
energy spread: Uncritical if
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To take advantage of many undulator poles, the electron beam needs to 
have little energy spread, little divergence, and small beam size.

N
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1
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Field from a single electron cannot be 
distinguished from field from a spot with:
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Principle of an XPrinciple of an XPrinciple of an XPrinciple of an X----ray ERLray ERLray ERLray ERL

approx. 500mapprox. 500mapprox. 500mapprox. 500m

Challenges:
• Low emittance, high current creation
• Emittance preservation
• Beam stability at insertion devices
• Accelerator design
• Component properties, e.g. SRF

X-ray analysis with highest
resolution in space and time:

5GV*100mA = 0.5GW
(good size power plant)
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