
The raw data from the UV-VIS spectrograph is processed similarly to the laser data. These results can be used to calculate the refractive index curves over the optical regime. The formula uses the refractive index from the laser calculation, which dominates the accuracy of this step.  

Experiments on OASIS can be of pure, binary or even trinary ices, due to the three independent leak valves installed on the deposition system. Currently, binary ice experiments are being conducted of different mixtures of water and carbon dioxide. Some of the results are shown here. The refractive index follows a decreasing trend for higher carbon dioxide mixing ratios in the ice. This is consistent with the results found in other literature [2].
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With a thin film of ice, an interference pattern will form due to the difference in pathlength δ. As the ice grows, the interference pattern changes over time. 
The interference pattern changes with a constant frequency if the deposition rate is constant. This frequency is needed to calculate the refractive index. 

The trends in the signal are removed with under-sampling and cubic splines, to trace the signal easily and efficiently.

To calculate the optical constants of pure or mixed ices, the Kramer-Krönigequations are needed. These require laboratory experiments as input, which wederive from setups in the Leiden Laboratory for Astrophysics. One of theseinputs is an accurate real refractive index in the optical regime. The OpticalAnalysis Setup for Interstellar Spectroscopy (OASIS) can simulate interstellarenvironments (~10 K, ~1E-8 mbar) and form ices to calculate the real refractiveindex for 250 nm to 800 nm in a single experiment.

Pictured on the right is the interactionof light with an ice layer on dust. Thecomplex refractive index 𝑚ሺ𝜆ሻ ൌ 𝑛 ൅ 𝑖𝑘governs this behaviour and iswavelength dependent. Significantchanges to the real refractive index canimpact interpretations of JWST icespectra [1].
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OASIS with its current setup and methodology is capable of accurate real refractive index of inter- or circumstellar relevant ice measurements. The ices measured are formed in simulated interstellar conditions. The two laser-beams at different angles allow for accurate single-wavelength n values, whilst the broad-spectrum optical regime lamp allows for the calculation of the real refractive index curves in a single experiment. These refractive indices are useful for calculating the optical constants, which are a necessity for radiative transfer modelling. 

The refractive index is calculated from two different angles, which allows for independent measurements of n, without using other constants.


