HOKKAIDO UNIVERSITY

Title R MEBRELI v Y v AEFHDHKRE
Author (s) &M, #; Homma, A; R#f, RF ftb
Citation BB RBETERMERS, 173, 57-63
Issue Date 1995-05-31
Doc URL https://hdl. handle.net/2115/42441

Type departmental bulletin paper

File Information 173 57-64. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




B i 3= N Bt Y e ey Bulletin of the Faculty of Engineering
E173 5 (FHRTE) Hokkaido University No. 173 (1995)

BRI 3 v 7> ZBEFEHRNOKE

A ® TN RF iE B hH OB
o= IR A G s =B SR =< S 21
(FRE 6 412 A 28 H %)

Design of a Low Emittance Electron Gun for a Linear Accelerator
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Abstract

A test design of a low emittance electron gun for a linear accelerator with a thermionic
cathode was made. The configuration of the anode and focusing electrode was determined
using the computer simulation program code EGN2. POLYGON, a boundary setting rou-
tine, was also utilized. The expected characteristics and beam trajectory of this gun were
obtained under a condition of 100 kV accelerating voltage.

The beam current, using a calculated perveanse of 1.88x 102 [A/V¥?], is 0.59 [A] with
4.66[mm] beam diameter at the distance of 75[mm] from the cathode surface.
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Fig. 3 Plot of emittance &, vs opening angle 4 of Fig. 4 Plot of emittance &, vs diameter of the
the focusing electrode. The parameters are anode aperture ¢a. The parameters are the
the diameter of the anode aperture ¢a. The distances between the focusing electrode and
distance between the focusing electrode and the anode-nose, Dfa. The opening angle of
the anode-nose, Dfa=39 mm. the focusing electrode §=70".
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Fig. 5 Plot of emittance &, vs the radius of curva-
ture of the anode-nose C. The parameters
are the distances between the focusing elec-
trode and the anode-nose, Dfa. The opening
angle of the focusing electrode #=70" and
the anode aperture diameter ¢a=12mm.
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Fig. 6 Prot of divergence angle of the beam trajec-
tory vs beam radius r. The parameters are
the distances between the focusing electrode
and the anode-nose, Dfa.
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Fig. 7 Equipotential lines and beam trajectoties caluculated by EGN2 for determined parame-
ters 8=70" ,¢a=8mm, C=9mm, Dfa=54mm.
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Fig. 8 Plot of current vs anode voltage. The gun is
operated in the space-charge limited condi-
tion.

Table. 1 Characteristics of the electron gun.

Anode Voltage 100 [kV]

Beam emittance 6.00 [zmm-mrad]

Beam current 0.59 [A]

Beam diameter 4.66  [mm]

Gun perveance 1.88  [X107%A/V¥?]
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