
Gaussian Laser Mode (TEM00)
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Interaction in Undulator (1 electron)
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Interaction in Undulator (1 electron)
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Spectrum
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Spatial Probability of Particles

origin = origin of laser beam

(in plane of focus)
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Example 1:   0.1nC, perfect match

nC 1.0=qworking point for 

µm 34.0=εγ

MeV 130=E

m 25== yx ββ

µm 175=Iσ

( )EE δδP (without uncorrelated initial spread) 



µb amplification for Igor’s working point 

rms spread of compressed beam = 2.5 MeV

gain after BC3

maximal gain (all lengths) ( )EE δδP
with uncorrelated initial spread 

Example 1:   0.1nC, perfect match



2.5 MeV

Example 1:   0.1nC, perfect match



offset of particle slice (correlated energy spread & r61)

µm 175== xcx σ (2.5 MeV without offset)
2.2 MeV

black, dashed = perfect match



Example 2:   0.1nC, typical mismatch

nC 1.0=qworking point for 

µm 34.0=εγ

MeV 130=E

m 15== yx ββ

µm 300=Iσ



Example 2:   0.1nC, typical mismatch

2.5 MeV

black, dashed = perfect match



Example 2:   0.1nC, typical mismatch + offset

2.32 MeV

µm 175=cx

black, dashed = perfect match



nC 1.0=qworking point for 

µm 34.0=εγ

MeV 130=E

m 15== yx ββ

µm 300=Iσ

( )EE δδP (without uncorrelated initial spread) 

Example 3:   0.1nC, much more vertical offset

Icy σ8.1=

cy



Example 3:   0.1nC, much more vertical offset

Icy σ8.1= 2.5 MeV

black, dashed = perfect match



Example 3:   0.1nC, much more vertical offset

2.33 MeV

black, dashed = perfect match



Conclusion

electron/photon beam matching in laser heater for low charge operation
needs care:

spectrum and damping is critical
small emittance → compromise between electron optics (beta function)

and photon optics (focus & Rayleigh length)

good results for perfect matching even with some offset

mismatch σI /σx≈1.5 causes high uB-amplification between BC1 and BC2

electron/photon beam without matching + vertical offset
improves situation:

spectrum & damping for optimized (!) parameter set has been shown
geometrical tolerances less critical, week effect of horizontal offset
LH-amplitude requirement can be fulfilled 



More

m 5.6== yx ββ

black, dashed = perfect match



large vertical offset →→→→ 2 parameter problem
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