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Calibrating transmittance is easy, stable, and reliable. Calibrating reflectance is much more vulnerable to errors. Reflectance 
attachments for spectrophotometers are reviewed and their pitfalls. Working standards for reflectance are described. Linearity 
calibration is discussed. Suggestions for the fabrication of a near-100% reflectance working standard are provided at length.
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ABSTRACT

Calibrating transmittance is easy, stable, and 
reliable. Calibrating reflectance is much more 
vulnerable to errors. Reflectance attachments for 
spectrophotometers are reviewed and their 
pitfalls. Working standards for reflectance are 
described. Linearity calibration is discussed. 
Suggestions for the fabrication of a near-100% 
reflectance working standard are provided at 
length. 





Problems With Flat Mirrors



Conic Section Mirrors Fix Focus





SHIMADZU REFLECTANCE
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WILLEY REFLECTANCE
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NO SAMPLE, 0%

SAMPLE TRACE

KNOWN GLASS REFLECTANCE



CALIBRATION

%R = 
%R(Known) x (C-B)/(A-B)



CALIBRATION









WEDGE APPROACH







INDEX MATCH COMPARISON
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SAMPLE TRACE
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V-W ATTACHMENT IN V MODE



V-W ATTACHMENT IN W MODE



V-W ATTACHMENT



V-W ATTACHMENT



DIELECTRIC 
MIRRORS



BANDWIDTH LIMITATION

















Three Stacks for ~100%



Four Stacks for ~100%



~Perfect, No Absorptance



K = 0.00001



K = 2.0E-5, 4, 6, & 8.0E-5



K = 1.0E-4, 2, 3, 4, & 5.0E-4



HfO2 Looks Best, Dralo Next



Note Diminishing High Index 
Thickness Due to K



Not for 99% if Absorptance



Check for Absorptance



Better Check, Absorptance



CONCLUSION

The need for reflectance calibration working 
standards has been described. 

It has been shown that mirrors with over 99% 
reflectance can probably be fabricated with 
today’s technology.
 
Such mirrors would be a good working standard 
for any facility doing reflectance measurements.
 
It is hoped that some organization will 
undertake to provide these to the marketplace.


