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Introduction:  The complex refractive indices—

sometimes called the optical properties or optical con-

stants—of aqueous H2SO4 have been measured over a 

wide range of concentrations and temperatures [1]–[11]. 

Interpretations of remote sensing observations of Ve-

nus’ clouds rely heavily on these laboratory data to de-

termine properties of the cloud particles. While the real 

refractive indices of H2SO4 are reported over a wide 

wavelength range, spanning from ultraviolet to mid-in-

frared there is only one measurement of the imaginary 

refractive indices at wavelengths below 1.4 μm [3]. 

Remote sensing of the surface and lower atmosphere 

of Venus must account for the effects of the overlying 

clouds [12]. Given that most of these observations are 

made in visible and near-infrared wavelengths, it is im-

portant to verify the only existing data set of the optical 

properties of H2SO4 at these short wavelengths.  

Previous measurements of the imaginary refractive 

index (k) have large discrepancies in the near-infrared 

(3 to 4 orders of magnitude). These discrepancies are so 

large that if they were to continue into the blue-ultravi-

olet, then sulfuric acid itself could be the unknown ab-

sorber! Measurements of the real refractive index (n) 

also show some differences, albeit smaller (only ~5%), 

in the mid-infrared. Nevertheless, this small difference 

in n could result in a ~20 wt% difference in the derived 

concentration of H2SO4. Furthermore, for many of the 

data sets, experimental uncertainties are often unrealis-

tically small or are sometimes not even reported, leaving 

it unclear as to which data sets might be the most relia-

ble under specific temperature-concentration-wave-

length conditions. 

Methods:  We have determined the complex refrac-

tive index of aqueous H2SO4 (50–96 wt%) at room tem-

perature (294 K) using a combination of transmission 

and reflection spectroscopy techniques. Our complex 

refractive indices cover a wavelength range from 0.2 to 

25 μm, reproducing the experiments of [3]. 

Results:  To date, we have only measured the opti-

cal properties of H2SO4 at room temperature. However, 

we plan on repeating these measurements at tempera-

tures as low as 180 K, representative of temperatures in 

Venus’ upper clouds or Earth’s stratosphere. We also 

plan to measure the optical properties of other proposed 

Venus cloud species in the future such as H3PO4, HCl, 

various sulfur species, and transition metal salts. 
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