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Results

Introduction- Materials Methods-Results

We recently conducted spectral measurements on 26 surface soil samples from globally important Because k& 1s only known over a limited wavelength range, the Subtractive Kramers-Kronig (SKK) method (Hale and Querry, 1973) We compare real and imaginary indices of refraction (n, k) from our study and DB 2017 for samples
dust generating regions for the purpose of understanding their spectral properties relative to pure was used 1n this study to derive n from k. Past studies have successfully used SKK to derive optical constants (Dalton and Pitman, that are from the same geographic locations. Most samples are comparable 1n magnitude for both n and
minerals (Sadrian et al., 2022). Depending on the specific mineral content, absorption properties 2012; Roush, 2021). The SKK equation 1s as follows: k. DB 2017 generally have stronger carbonate features near 7 um. Our Arizona sample (Fig 6b) has a

of these samples vary strongly with wavelength and are expected to have a large impact on direct

aerosol radiative forcing. We measured the long-wave infrared transmission (LWIT) for six of nO\o) — n(}\l) + Prin. [
these samples mixed in KBr pellets. These transmission measurements were used to calculate
imaginary indices of refraction (k), which are critical for estimating the radiative effect of dust in
the atmosphere. Then, real indices of refraction (n) were derived from k by applying a
Subtractive Kramers-Kronig (SKK) technique (Hale and Querry, 1973).

Past studies such as D1 Biagio et al. (2014) and (2017), measured LWIT of dust in KBr pellets

strong quartz absorption between 12.5-13.5 um. Values for our study are 1n black 1n each plot. Spectral
differences can be attributed to mineralogical diversity among the samples.
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Fig 6. (a-d) Comparison of n and k obtained from this study (in black) with the ones estimated by DB 2014 and DB 2017 for
samples from similar/same geographical location. (e) shows the derived n and & for samples (USA and Spain) from this study.

Fig 2. Figures (a) and (b) show continuum-removed transmission spectra of six representative soil samples
and pure minerals from Salisbury et al., 1991. (a) Carbonate in samples 1s compared with calcite and dolomite
absorption features. (b) Strongest silicates absorptions are compared with Si-O bonds 1n a few representative

* This study shows samples with higher mineral diversity than previous studies. This will help improve
regional models of mineral dust radiative forcing.
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