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Device characterization of pyroelectric infrared sensors

CHEN Luhao’, WANG Weijie', WANG Yuxiang, ZHANG Cheng
(Department of Physics, Fudan University, Shanghai 200433, China)

Abstract: Pyroelectric materials have excellent electrical properties and highly sensitive tempera-
ture response, therefore widely used in infrared light detection. A pyroelectric infrared sensor was
employed to conduct a series of device performance characterization and research using the DC and AC
lock-in technique. The signal waveform of the sensor upon single excitation was measured, and the
time constant of the sensor was acquired through curve fitting. As the distance from the heat source
increased, the signal intensity of the sensor gradually decreased, and the attenuation behavior agreed
well with the theoretical thermal radiation model. Moreover, the frequency conversion AC detection
was conducted based on lock-in technique. By heating a resistance by AC, the frequency response of
the sensor and AC time constant were explored. The time constant obtained from a single signal exci-
tation was consistent with the amplitude-frequency characteristics.

Key words: pyroelectric infrared sensor; time constant; infrared signal intensity; frequency re-
sponse characteristics
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First-principles lens simulation and its teaching application

JIA Xiaowen, FAN Haiying, YIN Lin
(Fundamentals Department, Army Military Transportation University, Tianjin 300161, China)

Abstract: The measurement of lens focal length, the assembly of microscopes and telescopes.,
spectrometers, grating diffraction, prism diffraction, the determination of Young’s modulus by the op-
tical lever method, the Millikan oil drop experiment, Newton’s rings and other experiments all in-
volved the use of lenses. Most of the lenses used in teaching were regarded as ideal lenses, but real
lenses had such problems as a certain thickness, aberrations, the non-coincidence between principal
points and principal planes, and the light rays” deviation from the paraxial condition. All above leaded
to deviations between the measurement results and the ideal results. Simulation technology could be
used to visually demonstrate the influence of these factors on lens imaging. The specific algorithm
based on first-principle lens imaging simulation was presented. The thin lens imaging was simulated,
as well the influence of the base point and base surface parameters were calculated by numerical simu-
lation algorithm. The performance and application of Fermat’s principle in lens imaging were verified.
The influence of aberration and off-axis light were also studied. The problems and precautions en-
countered in the measurement of lens focal length were discussed in combination with the simulation
results.

Key words: lens; aberration; First-principles
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