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Abstract

Since last year, we have been conducting a basic experiment for the development of
an infrared baseline interferometer system which can realize coherent imaging of distant
objects with extremely high resolution. The system is based on coherent CO. laser
heterodyne detection technique of infrared radiation. Through the experiment using a
CO. laser as a trial radiation source, we succeeded in obtaining fringe patterns due to
the difference between the optical path lengths from the source laser to two HgCdTe
detectors, and confirmed that the system fulfils its fundamental function for such a
temporal radiation source with relatively strong power.
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INFRARED BASELINE INTERFEROMETER:

directs infrared radiation received by two pointing mirrors together with
the split beams of a CO. laser(local oscillator) to HgCdTe detectors, which

function as mixers for coherent heterodyne detection.
is the baseline length.
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Fig. 2 ELECTRONIC AND DATA-PROCESSING SUBSYSTEMS OF THE CRL’s INFRARED BASELINE
INTERFEROMETER: compute and record the correlation between two IF signals
from the HgCdTe detectors, and process the correlation data to yield desired

interferometry outputs.
500 MH:=z.

The bandwidth of the IF signals is approximately
The minimum step length of the delay line assembly is 1 cm
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Fig. 3 Output displays of a spectrum analyzer(SA) and an oscilloscope{(0S)} when
observing IF signals of the trial CO,

10 MHz/Div.(horizontal) and 10 dB/Div.(vertical).

The SA(left) has scales of
The OS(right) shows an

laser beam:

example of waveforms of the two IF signals as a fringe test.
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Fig. 4 A FRINGE PATTERN OBTAINED AS THE CORRELATOR OUTPUT: The two IF

signals with power levels of approximately —90 dBm at the outputs of the
Hg(CdTe detectors are amplified to levels of 10 dBm, and multiplied to
yield fringe patterns as a function of the optical path length difference
controlled by the fine delay adjuster.
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