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FTIR standard instruments contain many very well known sources of error in the measurement of challenging optical materials.  Since optical systems can contain over than 100 components, individual measurements require very high accuracy in order to minimize cumulative errors. Samples themselves present particular problems: optical filter can have even 70 coating layers on a substrate with high refractive index and this affects the measurement by distorting the beam. They are often highly reflective, maximizing the potential error from unwanted reflection.

The Frontier Optica has been designed to eliminate inter-reflections involving the source, interferometer, sample, windows and detectors. We have introduced baffles to block inter-reflections between interferometer and the sample and the source. All windows are angled to deflect reflections. In order to minimize the consequences of beam distortion by optically thick or wedged samples, we have introduced two variable apertures in the beam. The use of delta-sigma analog-to-digital conversion avoids the need for gain switching and ensures excellent linearity.  But the presence of sample changes the DTGS detector temperature, with a consequent change in responsivity. This was identified by the National Institute of Standard Technology as a major source of error for FT-IR measurements, for that reason, lithium tantalate is used as detector in Frontier Optica. Verification of the performances is also a challenge as there is no standard test and no traceable high-refractive-index standards so we have used %T values calculated from refractive indices that are knows for their accuracy. We have also measured the influence of sample thickness and of wedged surfaces on the reproducibility of results and the efficiency for narrow band pass filters.

The results of the measurements demonstrate that the modifications introduced in the optical scheme of Frontier Optica in comparison with standard FT-IR instruments have compensated for most of the sources of error in transmission measurements of high refractive index materials.
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