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ELECTRON BEAM FOCUSING WITH PERIODIC
MAGNET STRUCTURES

Ho Kuvo-caU

(Nankai University)

ABSTRAQT

The paraxial-ray equation for describing the electron trajectories in a perio-
dic magnetic field has been solved by a perturbation method. Space charge effect
is included. The cathode may be partially shielded. By this method, it is possible
to obtain higher order approximate periodic solutions as well as the optimum fo-
cusing conditions. For strong scalloping, these higher order periodic solutions are
needed.

The beam stability in a periodic magnetic field has been studied by a vary-
ing amplitude and phase method. Both the space charge effect and the effect of
the finite flux at the cathode have been considered in the derivation of the sta-
bility criteria. Although in these new stability criteria, it does show that for cases
where the cathode is completely shielded the space charge should have no effect
on the location of the stability regions as pointed out by earlier authors, it is,
however, not true for partially shielded cathode cases. A stability chart is plotted
to show how the stability regions are shifted due to the space charge and the
amount of flux at the cathode.

The perturbation method has also been applied to treat the problem for focu-
sing electron beams in nonsinusoidal periodic magnetic fields. Both periodic solu-

tions and the optimum focusing conditions have been obtained.



