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Formation of Intense Electron Beams with Subnanosecond Duration
and Electromagnetic Wave Radiation from the Subnanosecond Beam
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Abstract

Basic interactions between an intense electron beam and a cavity are reviewed. An intense electron beam
with strong self-field can be compressed using coaxial cavities with decreasing lengths. An intense electron
beam with subnanosecond duration is available by this scheme.
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Fig. 1 Schematic of IREB generation and propagation. The elec-
trons are accelerated from a negatively biased cathode to
agrounded anode. Metal walls of drift tubes are grounded.
An axial magnetic field is applied.

Um IREBOOOOO
gbobobob0oIreEBOOOOOOOOOODOOO
gbooboooooobooboboboboobooogooo
gbobooboboobooobooboobboobod IREB
gbobooooobooboboboboobooomoboo
gbooboooooomopmoobobobooooo
O00o00O0oD00O0o000DbO0b0OO00000Fig.20
gbooboooooooboboboboobooogooDo
00o0o0o0o0oo0oooooooooo!looooooo
000000000000000DO0O0OO000O0mVY,m
OmM,LMD0000000000T0O0O00O0000OO0
gbobooooobooboboboboobooogoobo
gbooboooooooboboboboobooogonDo
gobobooooouoboboboboobooogonog
gboboooooboobobobobooobooogooboo
gboobooooobooboboboboobooogooDo
gbobooooobooboboboboobooboobo
00000002/ c00000000000000
000000000000 00ooooooooan e,
goobObooooooobbboooooobobogoo
O000O0O000DOoOO00b0OO0OO00DOO00 Fig.20
gooooooo
gbobobooboobooboboobobooooon
gbooboooooooboboboboobooogooDo
gbobooooobooboboboboobooobo
gbobooooooobobobobooboooonDo
gbooboooooobooboboboboobooogooo
gbobooooobooboboboboooboooobo
O00000ODO0OD0OO0O000OFRg30000D0O0O0OO
gbooboooobouoboboboboobooogonog
00000000 Z0000000000000000
000000 LOD0DO0O0OO00D0o0ODOooooovao
V=ZL,O000OD000Ooooooooooooooooo
Ve.0OOOODOO0OOOooOO Ve0OOuooooooooo
gbooboooooooboboboboooommO

Ve (t)=Zx[I,(t)—2I, (t—T/2)+---,]10 oo

000oO07Too0o0ooooOooTZ200000000
gboooooo
Z000ooOoooooooVe0oooooooooo
gobobooooouoboboboboobooogonog
gboboooooboobobobobooobooogooboo
gboobooooobooboboboboobooogooDo
gbobooooobooboboboboobooboobo



Lecture Note Formation of Intense Electron Beams with Subnanosecond Duration and Electromagnetic Wave Radiation from the Subnanosecond Beam

Vo Iy >
0 T t -To
Beam energy Beam current
A (VoV}
v, | 0"Vl
0 >
Tt oevy-vy -
i o T T t
2 2
Gap voltage Beam energy passing
through the gap

Fig.2 1-stage autoacceleration. An IREB with square shape
current lp and energy eVy is injected to the coaxial cavity,
where T is pulse duration. The cavity length is set to
Tc/4, where c is the speed of light. Decelerating and ac-
celerating voltages are induced between the gap atthe for-
mer and the latter half of the beam duration, respectively.
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Fig. 3 Return current.
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Fig. 4 Schematic of 4-stage autoacceleration.
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Fig. 5 Experimental apparatus of the 4-stage autoacceleration.
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Fig. 6 Beam currents through different thickness of aluminum

foils.
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Fig. 7 Time dependence of electron energy. Dotted line:calcu-
lated by eq. 4 using incident current waveform. Rectan-
gular:experimental results of beam energy with a 75 cm
cavity. Circle: experimental results of beam energy with-
out cavity.
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