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“.. [Wideroe] developed .. [the method of] resonating 
particles with a radio frequency electric field to add 
energy to each traversal of the field. This experiment … 
was studied by Ernest Lawrence … and used as the 
basis for his creation of the cyclotron in 1929.  Wideroe
began collaborating with the Nazi German government …  
[In] 1943 he introduced the concept of colliding particles 
head-on to increase interaction energy and a storage ring 
device.  His Norwegian citizenship was ultimately revoked 
for working with the Nazi government.  In 1946 he filed a 
patent in Norway for an accelerator based on 
synchronous acceleration.”

Wikipedia, “Rolf Wideroe”
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7.1  An infinitely 
long open ended
waveguide of 
arbitrary cross-
section.
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7.2  Dependence of wave number  k on excitation frequency  
ω for a family of TE or TM waveguide modes.
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7.3  Bessel function 
J0, its slope, and its 
first 3 roots at J0 = 0
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E7.10  TM modes in a pill-box cavity, labeled by  m, n, p
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7.4  Transverse magnetic mode  TM020 in a pill-box cavity.
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7.5  Single-cell and multi-cell relativistic topologies
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