Comparison of two AC-s one with standard light source the other with the new light source
Guillaume Bourdin and Emmanuel Boss, University of Maine, Aug. 10 20221

By the time of this comparison, ACS-057 is the one with the new light source and has been measuring for ~4500hours (~187 days) almost continuously from Northern Europe to Antarctica and back to the African Coast since Dec. 2020. Previously no AC-s sampled for more than 2-3mo in this mode. All the data is based on the difference between total and filtered data, e.g. is calibration independent (as described in Dall'olmo et al., 2009 and Slade et al., 2010). Both ACS were mounted on the same water line on board the Tara research vessel and sampled the same water for 8 days in a row. Absorption was processed using Zaneveld method 3 using a residual temperature and salinity scattering correction as in Slade et al., 2010. Both ACS’ data were processed using the latest update of the custom-made program: “InLineAnalysis” (https://github.com/OceanOptics/InLineAnalysis). More specifically the functions used to process ACS data can be found in the file: “processACS.m” (https://github.com/OceanOptics/InLineAnalysis/blob/master/lib/processACS.m).

Absorption result summary.
[image: ]Generally speaking, significant changes in absorption spectra are observed in the low blue region of the spectra (<420nm450nm) and smaller but important ones near the chlorophyll peak at 676nm with a wider chl a absorption peak for the regular lamp (likely due to registration and wavelength averaging, see Fig. 1). 
Fig. 1. Comparison of absorption using two ACSs (348-black, regular lamp, and 57-red, new lamp). 

The biggest difference is in the standard deviation of absorption which is significantly larger for the regular lamp in the blue-green side of the spectra but slightly lower in the red.

Attenuation result summary.
The two cp spectra are very similar in shape (Fig. 2), with the new source being significantly lower in value (is the acceptance angle larger?). The spectra near the chlorophyll peak (which we now use for both chlorophyll and a phytoplankton size index, following Housekeeper et al., 2020) is also , surprisingly different with a wider chlorophyll peak with the regular lamp.
[image: ]The biggest difference is in the standard deviation of attenuation which is significantly larger for the regular lamp in the blue-green side of the spectra but slightly lower in the red.

Fig. 2. Comparison of absorption using two ACSs (348-black, regular lamp, and 57-red, new lamp). 

Summary
The new light source is working extremely well in improving the blue side of the spectra. Some investigation into the changes in beam attenuation is warranted as there is a significant reduction in magnitude (~3%) at all wavelengths that needs to be understood.
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