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Transmittance measurement for IR optical systems

YANG Hong, WANG Jian-gang. JIANG Chang-lu, ZHAO Bao-zhen
(Optical Metrology Laboratory, Xi'an Institute of Applied Optics, Xi'an 710065, China)

Abstract; The relation of transmittance versus irradiance and numerical aperture (NA) of
optical systems is discussed in this paper. Some methods of measuring the transmittance of IR
optical systems are introduced, such as the method of integrating sphere, method of broad-area
uniformity source, method of full aperture transmittance measurement and method of dual beam
paths. The differences between theory and realizability of the above mentioned methods are also
put forward. The measurement setup based on the method of broad-area uniformity source is
regarded as the one which can measure the transmittance quickly, accurately and reliably, and
can achieve a satisfactory effect by comparison with all the methods for transmittance
measurement. The IR standard transmittance board was measured by the method of broad-area
uniformity source, and two sets of experiment data were obtained. The uncertainty of the
instrument which adopts the method of broad-area uniformity source is analyzed. The result
indicates that the value of uncertainty is 2. 6 %.
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Table 1 Measurement results of standard filter at waveband of 3 yum~5 um
/' \ 2
n—1
D23 0. 959 0. 959 0.952 0. 958 0. 957 0. 961 0.958 3.1X10°°
D35 0. 982 0. 980 0.974 0.979 0. 982 0. 985 0. 980 3.7X10°°
D23 ( ) 0.525 0.522 0.521 0.521 0.518 0.527 0.522 3.2X10°°
D35 ( ) 0.522 0.516 0.521 0.521 0.522 0.515 0.520 3.2x10°°

§ pm~12 pm
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Table 2 Measurement results of standard filter at waneband 8 um~12 ym
1 2 3 1 5 6 z G | 25 =y’
n—1
@23 0.973  0.974 0.971 0.980 0.982  0.977  0.976 4.3X10°°
&35 0.979 0.979  0.978 0.975 0.974  0.981 0.978 2.7x10°°
23 ( ) 0.463 0. 466 0. 466 0.462 0. 466 0. 465 0. 465 1.8x10°°
@35 ( ) 0.463  0.468  0.464  0.468  0.464  0.469  0.466 2.6%10°°
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