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Near-Infrared Detecting Array for High-Energy Laser Measurement
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(State Key Laboratory of Laser Interaction with Matter, Northwest Institute of Nuclear Technology ,

Xi'an, Shaanxi 710024, China)

Shao Bibo Yang Pengling Feng Guobin Wang Zhenbao

Abstract By using the method of combining photo-thermal/photoelectric array, a measuring system of near infrared
high energy laser beam and time-space distribution of the spot is developed. The system can be used for laser beam
parameter measurement of the wavelength range of 0.9~1.7 pm and the power density range of W/cm* ~kW/cm?
with the characteristic of large detection area of spot and small measurement uncertainty. The result shows that the
system has the effective sensitive area of 22 c¢m X 22 c¢m, and the spatial resolution of 1.1 cm. The energy
measurement uncertainty is less than 10% , and the power density measurement uncertainty is less than 15% . This
method is an available approach for parameter measurement of near-infrared laser beam.

Key words measurement; near-infrared detection array; photo-thermal/photoelectric array; energy and power
density time-space distribution
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Fig. 1 Functional block of laser beam detector array
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Fig. 2 Structure of laser beam detector array
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Fig. 3 Heat capacity at different temperature

of graphite
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Fig. 5 Three-dimensional spatial distribution of diffuse reflection unit at different direction
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Fig. 6 Measurement of attenuation unit. (a) Measured linear dynamic range; (b) measured angle sensitivity
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Fig. 7 Laser power density spatial distribution at different time for high power by the detector system
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Fig. 8 Power density spatial distribution of integrating spot

for high power by the detector system
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