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Abstract

The Terahertz free-electron laser (FEL) at SANKEN, the University of Osaka, generates the most intense narrow-band
terahertz pulses in the world. The maximum pulse energy reaches 260 pJ with the frequency of 4.3 THz. To increase the
intensity further, we are planning to introduce the cavity-dump mechanism inside the FEL cavity. We briefly report on
the recent considerations for the cavity dumping and the discussion of the enhancement cavity.
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Figure 1: Schematics of the laser-activated semiconductor
reflective switching.
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Figure 2: Frequency map of the intense THz sources in the
world. The SANKEN THz-FEL effectively covers the
frequency range from 3 to 6 THz, which is relevant for
biomolecule absorption and phonon excitation.
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Figure 3: Schematic design of the two-waist FEL cavity
with cavity dump mechanism.
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Figure 4: Beam envelope inside the two-waist FEL cavity.
The calculated radius corresponds to the 1/e? radius of
the fundamental gaussian beam with the wavelength of
100 pm.
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Figure 5: Cavity dump mechanism installed inside the
present FEL cavity.
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Figure 6: Beam envelope inside the present FEL cavity for

100-pm wavelength.
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Figure 7: Design of the switch layout to install the cavity
dump mechanism into the present FEL cavity.
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Figure 8: Attenuation coefficients of GaAs, Ge and Si at
the THz frequency range. Calculated from the data in
ref. [14].
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Figure 9: Penetrating depth of Si from visible to near
infrared wavelength range. Calculated from the data in

ref. [14].
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Figure 10: Penetrating depth of Ge from visible to near
infrared wavelength range. Calculated from the data in
ref. [14].
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