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Abstract: The response behavior of photovoltaic detector under the laser irradiation with high-fluence
pulse was researched experimentally, by using a short-wave infrared photovoltaic HgCdTe single-ele-
ment detector with zero bias voltage under room temperature. Taking a 2. 0 um fiber laser with modu-
lation frequency of 1000 Hz as the signal light in normal working state, the detector was interacted
with 2 um wave-band pulsed laser of different energies. Experimental results indicate that when the
pulsed laser energy density on the photosensitive surface of detector reaches 0.1 J/cm®, detector has
two abnormal response behaviors named after signal suppression and negative baseline respectively. In
the short time after pulsed laser irradiation ends, response amplitude to signal light decreases tempo-
rarily and the decrease degree with the maximum value of 100% is positively related to laser intensity.
At the same time, the base line of detector response waveform decreases from zero to negative value

and the decrease amplitude is positively related to laser intensity. Then, the response amplitude of de-
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tector to signal light and baseline of response waveform gradually recover to the level before irradiation

within 10 ms to 100 ms. The signal suppression effect is caused by the temperature increase in photosen-

sitive area, and the negtive baseline is correlated with thermal effect and structure of the detector.

Key words: laser irradiation effect; pulsed laser; HgCdTe; photovoltaic detector; abnormal behavior;

signal supression effect; negative baseline
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Fig.1 Schematic of pulse laser irradiation experiment system
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Fig. 2 Signal waveform of pulse laser
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Fig. 3 Typical open-circuit voltage waveforms of de-

tector’s output under intense pulse laser
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Fig. 6 Saturating open-circuit voltage vs. temperature
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