United States Patent [ (1] Patent Number: 4,633,129
Cuomo et al. 451 Date of Patent: Dec. 30, 1986
[54] HOLLOW CATHODE 4325000 4/1982 Wolfe et al. eoevrerreene 313/346 R X

4,377,773 371983 Hershcovitch et al. ..... 313/362.1 X
[75] Inventors: Jerome J. Cuomo, Lake meolndale,

(73]

[21]
[22]

[51]
[52]

[58]

[56]

N.Y.; Harold R. Kaufman, Fort
Collins, Colo.; Stephen M. Rossnagel,
White Plains, N.Y.

Assignee: International Business Machines
Corporation, Armonk, N.Y.

Appl. No.: 729,028

Filed: Apr. 30, 1985

Int, CL# HO01J 43/08

US. CL covirenniienenees 313/153; 313/103 CM;

313/339; 313/346 R

Field of Search ................ 313/153, 103 CM, 356,

313/346 R, 336, 362.1, 313, 339
References Cited

U.S. PATENT DOCUMENTS

FOREIGN PATENT DOCUMENTS
26150 2/1977 Japan 313/103 CM

Primary Examiner—Stewart J. Levy
Assistant Examiner—Joseph W. Roskos
Attorney, Agent, or Firm—Roy R. Schlemmer

[57} ABSTRACT

A long life high current density hollow cathode elec-
tron beam source for use in various E-beam apparatus
which uses an ionizable gas within the hollow cathode.
Bombardment of an electron emissive surface within
the hollow cathode by energetic gas ions causes elec-
trons to be emitted by secondary emission rather than
thermionic emission effects. Once initialized by an ex-
ternal ionization voltage the device is essentially self
sustaining and operates near room temperature, rather
than at thermionic emission temperatures, and with
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