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UndulatorRadiation
Let's make a few simplifications
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we will look at undulators more about thislater
we will look at fas field radiation
SIDENOTE
Fields can be compuded without simplifications
from Maxwell'sequations
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Here we will just look at one specific
case which is highly relevant for synchrotron
sources

Assume a periodic magnetic field
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SIDENOTE
in general this violates Maxwell's Equations
since 0 O and 8 5 0 in freespace

Thecorrect term would be
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we assume that the particles travel
close to the axis y 20

Motion of the electrons
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assuming that g is constant
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we find a sinusoidal motion of the
particles

Radiation is emitted by relativistic particles
in a cone f
The maximum angular deviation of
the particles from the straight orbit is
smaller than Ig
definition of the undulates
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the horizontal movement causes a reduction
in the velocity in z direction
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calculate the arc length



Interference between radiation emitted

by thesameelection in two subsequent
periods

Radiation emitted in phase adds
coherently
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Ap 2T from A to C
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Let's call the arc length ABN

Resonance condition
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From Math textbook calculate the arc

length
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More generally consider radiation
emitted at an angle 0
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Conclusions

The resonance condition is alsofulfilledfor integer ports of the wavelength

harmonic radiation

The wavelength of the radiation
is

much shorter than the undulatorperiod
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The wavelength can be varied by
a changing

yrchanging K smaller K o higherphoton
energy



The wavelength varies with angle
For a small observation angle however

it is almost monochromatic


