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Abstract

Characteristics of fast THz detectors are studies to directly measure micropulses of the Thz-FEL at the Institute of
Scientific and Industrial Research (ISIR), Osaka University. They are a pyroelectric sensor and Schottky diode detector.
Time resolutions of both detectors are high enough to separately measure FEL micropulses at interval of 9.2ns. The
response of both detectors is measured at a 70um wavelength by varying the intensity of the input radiation using Teflon
blocks as attenuators. The pyroelectric sensor shows non-linear response and hysteresis effects in the high intensity region
and the linear response range is below 3 mV. The Schottky diode detector shows typical V-I characteristics of a diode
and the linear response range is up to 10 mV. Because the diode detector shows no hysteresis effects, it can be used even
in the higher power region using a calibration curve to convert the output voltage to the intensity of the input radiation.
The time-resolved detuning curve of the THz-FEL is measured with the Schottky diode detector.
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Figure 1: FEL macropulses measured with a Ge:Ga
semiconductor detector.
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. Figure 2: FEL micropulses measured with a pyroelectric

. sensor (a) and a Schottky diode detector (b).
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Figure 3: Intensity responses of the pyroelectric sensor
(a) and the Schottky diode detector (b). The horizontal
axis of each panel shows the output voltage for the low
intensity THz radiation as a areference and the vertical
axis shows the output voltage for the high intensity
radiation. The plots present correlations between output
signals and the reference signal.
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Figure 4: Intensity response of the pyroelectric detector
with respect to the Schottky diode detector (a) and of the
Schottky diode detector to the pyroelectric detector (b).
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Figure 5: Output voltage of the Schottky diode detector
as a function of the input intensity.The solid line is a
least-square fit of Eq.(3).
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Figure 6: Macropulse profiles measured with the
Schottky diode before and after the connection in the
linear scale (a) and in the semi-logarithmic scale (b).
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Figure 7: Detuning curve measured with an energy
meter (a) and the time-resolved detuning curve obtained
using the diode detector (b).
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