Discussion of the error of the
Fresnel diffraction fitting
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Undulators as sources for coherent radiation
(former setup)

Waveacket from == - - Wavepacket from B
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To Measure the oszillation period the second undulator ist moved by a
motorized stage



Undulatorfield
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Emission of synchrotron radiation
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Logitudinal position z [m]

Electrons oscillate
perpendicular to the
Z-AXis

The black bar
suggests the idea of
a high relativistic
antenna moving
towards the
observer

Emission takes
place only in a finite
length




Typical Undulator spectrum

Wavelength




Typical Undulator spectrum

The stripes arise from Fresnel
diffraction



Where diffraction occures




Undulator spectrum
no Diffraction




Apparent gamma

Phase ® depends also on the angle 0:
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By setting ®=21 an apparent gamma, ,,depends* on the angle




Gamma is affected by the Pattern

Analysis at one specific wavelength A,
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Gamma is affected by the Pattern

According to the equation it must be monotonic
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Fitting works but how to
determine the error for the fit?
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Improvements

y([1.83985843 52477 .70 2-02])
= sl No errorbar

/
\rray([1.2; 352.458, 3.5e-02, 5.7¢-01,352.516, 2.6e-02])

Y

y([3.88664785e+00, 3.52458145e+02, 3.66400582e-02, 1.54488511e+00,
3.52515884e+02, 2.54845264e-02])

array([1.20484765e+00, 3.52458105e+02, 3.49640899¢e-02, 5.71348066e-01,
' 3.52516581e+02, 2.58958458e-02])
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Histogram 825 samples and 825p

14Bins

U = 352.285
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Stresstest Sample2 100

Stronger density fluctuations arise
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Histogram 100 samples and 825p

M = 352.287 Former 352.285
0=0.073 Former0.023
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More stressy test Sample 50:50

50 Data points are only inside [0,400]
50 Data points are only inside [400,825]
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Histogram 50 samples and 400p

U = 352.240
o=0.138
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Histogram 50 samples and 425p

U = 352.242
o =0.232
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Thank you for you attention
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Histogram 50 samples and 400p

Changing the bin scale Changing the bin scale
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