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Russian English
sin sin
cos cos
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PYROELECTRIC DETECTOR

S. D. Peltz

This is an invention in field of measurement technology.

Known are pyroelectric radiation detectors which contain a

sensitive element with two electrodes, which are sprayed onto a
surface and are perpendicular to the direction of polarization. When
such a pyrodetector is exposed to a radiant flux, the information

cbtained does not provide information on the coordimate of focus

radiation.

The proposed pyroelectric detector is distinguished from the
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above by the fact that the electrodes, which are applied to the

sensitive element, are arranged on the rlane parallel to the

direction of spontaneous polarization, and one of them is made in the
form of a strip directed perpendicular to the direction of

polarization.

This makes it possible to obtain the coordinate sensitivity of

the detector in the direction of pclarizaticn.

Figure 1 shows the design of the propcsed pyroelectric detector.
Figure 2 shows for a fixed moment in time the curve representing the
dependence of the potential on distance, which is reckoned fros the
origin of the coordinates in the direction of the axis of spontaneous

polarization, which coincides, for example, with the X-axis.

On pyroelectric element 1, vhich is made, for example, of a
triglycerine sulfate crystal and takes the direction of spontaneous

polarization (indicated by an arrow), continuous electrode 2 is

applied. It serves simultapeously as an absorption coating. The
second electrode 3 is a narrov strip, vhich is perpendicular to the
direction of spontaneous polarization. The distribution of potential
¢ on a pyroelectric element with a single electrode, caused by the
absorption of the heat flux focused at the spot, is subject to the

follcvwing forsula:
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_A1q pd* sin(wt—a) cos Yexp (—a)
] (P- *) b £ « (P +aPP

vhere p, ¢ are variables in the cylindrical cocrdinate system, A -
constant related to specific pover of liberated heat, y -
pyrocoefficient, € - dielectric constant, @ - crystal thickness, « -
modulation frequency of thermal flux, a - phase shift between

modulation of thermal flux and potential.

The detector works as follows.

If the radiation spot is to the left of electrode 3, then the
pyroelectric signal has a single sign. When the spot moves in the
direction of spontanecus pclarization from left to right, electrical

signal gradually decreases to zero, and then changes its sign.

The curve (see Fig. 2) shows that within the limits of distance

CD the detector does supply information on the coordinate.

Object of the Invention

The pyroelectric detector, which contains a polarized sensitive

element and tvo electrodes arranged cn cppcsite sides of the
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sensitive element, is distinguished by the fact that in order to
oktain the coordinate sensitivity of the detector in the direction of

polarization, its electrodes lie in the plane farallel to the

direction of polarization. One of them takes the form of a strip

directed perpendicular to the polarization direction.
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