
Electromagnetic Space-ChargeFields inaCylindricalRFCavitywithan
AxialAperture
Cathode emissionmakes eigenmode fieldsMaxwell-consistent

1 Bunch leaves the cathode

0 5 10 15 20
z (cm)

−5

0

5

r (
cm

) bunch, v = 0.1c →

cathode end wall

−40 −20 0 20 40
Ez (V/m) at t = 2 ns, Q = −1 pC

Cavity eigenmodes: every wall
condition exact; E and B as
formulas.

2 Start from the cathode
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A bunch placed inside breaks the
Lorenz condition for good; an
emitted one does not.

3 Independent check
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Matches the cathode-pipe Green
function to ∼10−10 in ϕ until the
end-wall echo.

4 The aperture
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Bethe thin screen

equal mode counts: wrong limit

counts matched to the hole

Matched mode counts give the
tube-backed hole, 0.572 b3; equal
counts do not.

Prescribed trajectories, no rf field yet. Next: rf-driven bunch and a full-wave comparison.
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