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Mid-Infrared High Energy Laser Beam Sensor
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Abstract A high energy laser beam sensor is developed using photoelectric and calorimetric compound method by

temperature field calculation and structure design in order to measure long pulse mid-infrared laser. The sensor can

measure the total energy and power density distribution. It is consisted of calorimetric pile, photoelectric and
calorimetric compound detector array, temperature field sensors. analog to digital converter and signal processor.

The sensor has the effective sensitive area of 12 ¢cm X 12 c¢m, the spatial resolution of 2.4 cm, and the temporal
Key words

resolution of 25 Hz, with the total energy measurement uncertainty of less than 10% and the power density
high energy, large area and high spatial resolution laser beam measurement.

distribution measurement uncertainty of less than 7% . The experimental datas prove that the method can be used in
optical device; high energy laser; sensor; photoelectric and calorimetric compound method; beam
measure
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Fig. 1 Functional block diagram of laser beam sensor
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Table 1 Conductivity and thermal capacity at different temperature of graphite
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Fig.4 Temperature distribution in the calorimetric pile
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Fig.7 Temperature rise of thermopile with different laser power and pulse width
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Table 3 Measurement results of calorimeter

Laser power /kW Laser pulse width /s  Temperature rise / C  Measured energy /k] Maximal error /%
B 379. 95 43.9
D 36 1.2 391.58 44,2 6
E 394. 88 45.6
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Ry SRsE O RILT ). F Bk, 2008, 35(2): 297~302
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