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Abstract

An electromagnetic-wave undulator using a quasi-optical resonator operated in the higher order TE mode is proposed
for the X-ray undulator using a compact electron accelerator. Mode propagation was analysed with MAFIA, and the
design parameters for W-band electromagnetic wave undulator was presented.
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UHF 100 - 10 0.3 -3
L 30 - 15 1-2
S 15 -7.5 2-4
C 7.5 - 3.7 4 - 8.2
X 3.7 -2.4 8.2 -12.4
Ku 2.4 - 1.7 12.4 - 18
K 1.7-1.1 18 — 26.5
Ka 1.1 - 0.75 26.5 - 40
Q 0.9 - 0.6 33 - 50
10 mm U 0.75 - 0.5 40 - 60
SPring-8 v 0.6 - 0.4 50 - 75
E 0.5 - 0.3 60 - 90
W 0.4 - 0.27 75 - 110
F 0.3 -0.21 90 - 140
D 0.27 - 0.18 110 - 170
1982 Shintake G 0.21 - 0.14 140 — 220
S H 0.18 - 0.12 170 - 260
100 — 200 MeV J 0.14 - 0.13 220 - 235
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X-ray [keV] e- [MeV] EMW [um] Source
36 760 3160 W-band EIK
0.54 300 3160 W-band EIK
0.06 (21nm) 100 3160 W-band EIK
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Energy [MeV] Yield %] Top energy [keV]
800 67 3.8
500 49 1.5
100 5.3 0.060
50 1.4 0.015
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3 TERAS 95 GHzW
EMW 95 [GHz] W-band, 1 [kW] peak,

Waveguide mode

Electron energy

Interaction region
Equivalent undulator pitch
Peak electric field
Effective magnetic field density
K-value

Undulator light wavelength
Line width (AXN/A)

Peak photon flux density
Synchrotron radiation
Attenuation, o

(pulse width 0.1 — 50 [pasec], duty cycle 1%)

TE7o mode

760 [MeV]

80 [cm]

1.6 [mm]

1.29 x 10° [V/m]
4.29 x 10*[T]
6.41x10°

3.62 x 10™%° [m] (3.43 [keV])

0.2%

1.03 x 10" [photons/sec/mrad?/A]
1.55 x 10™ [photons/sec/mrad?/A @ 3.43 keV]
0.066 dB/m for TE, (0.988 for 80 cm)
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