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Research about the Direct Method and Indirect Method of the
Size-of-Source Effect of Radiation Thermometers
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Abstract The definition, measuring methods and principle of size-of-source effect (SSE), and also the measuring
principle of radiation thermometer are introduced in this paper. The SSE results with direct and indirect method of
RT9032 and LP4 are shown in this paper. The data of SSE got by indirect method is bigger than that of direct method
in our measurement system. There are several aspects contributed to the difference of SSE, such as the reflections
from the inner cone and edge of the aperture into the black spot, the radiance of the sphere reduced by black spot,
and other aspects including the reflections between the front element of the thermometer and the black spot. optical
misalignment radiation thermometers and so on. If SSE is measured by direct method employed the integrating
sphere, the monitor is necessary to revise the drift of the radiation.
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Fig. 1 Schematic of the method of size-of-source effect

(a) direct method, (b) indirect method
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Table 1 Radiation thermometer specifications

RT RT
LP4
9032-660  9032-900
Temperature range / C 800~3000 600~2000 677~3527
Center wavelength /nm 660 900 650
Band width /nm 10 20 10
Focus distance /mm 150 150 143
Field stop /mm 0.33 0.33 0. 25
Resolution /C 0.001 0.001 0.001
4X10*
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Fig. 2 Uniformity of integrating sphere source in the

range 48 mm X 48 mm of the exit port
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Table 2 SSE results of RT9032 and LP4 from 5 mm to
96 mm source diameter measured by direct and

indirect method

RT RT
Measurement method LP4
9032-660  9032-900
Direct method /% 0.015 0.105 0.244
Indirect method /% 0.029 0.122 0. 257
A% 0.014 0.017 0.013
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Fig. 3 SSE determined for RT9032 and LP4 using the
integrating sphere source as radiation source by

direct and indirect method
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Fig. 4 SSE result measurement with black spot diameter 2 mm and 4 mm by indirect method
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Fig. 5 Abridged general view of the

measurement system
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Table 3 SSE results of RT9032 and LP4 from 5 mm to 96 mm source diameter measured by indirect method

LP4 RT9032-660 RT9032-900
Aperture diameter /mm 5 5 10 5 10
Spot diameter 2 mm /% 99.971 99.975 99. 878 99. 896 99. 753 99. 764
Spot Diameter 4 mm /% 99. 983 99. 980 99. 890 99. 901 99.762 99. 768
A/ % 0.012 0. 005 0.012 0. 005 0. 009 0.004
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