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ryan r. neely iii, and Christopher j. Cox

T o assess the possible radiative properties of 
 trigonal crystals, we have performed some  
 approximate radiative transfer calculations. 

Calculations have been performed for columns with 
basal faces ranging from triangular to hexagonal (i.e., 
with alternating length c in Fig. ES1 ranging from 0 
to b). Extinction is the sum of scattered and absorbed 
radiation, and the single-scattering albedo is the frac-
tion of radiation scattered by the particle compared to 
the total radiation interacting with the particle (i.e., 
extinction). Following the anomalous diffraction 
approximation (ADA) approximation (van de Hulst 
1957), we solved for the forward-scattering amplitude 
using the approach described in Chylek and Klett 
(1991).

Accordingly,

  
,  (1)

where i = , the wave vector is k = 2π/λ, P is the 
shadow region over which the integration is per-
formed, and the phase delay of a ray traversing the 
particle of geometrical length l is

 , (2)

Fig. ES1. Sketch of scalene particle with radiation inci-
dent and a path l through the particle.
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where the complex refractive index is defined as 
m = mr – imi. Figure ES1 shows a diagram of radiation 
incident on a scalene particle and indicates the shad-
ow area and the geometrical length. The extinction 
cross section is given by

 
, (3)

where Re[S(0)] denotes the real part of S(0). A simi-
lar equation for the absorption cross section may be 
found in Chylek and Klett (1991).

The extinction (Qext) and absorption (Qabs) ef-
ficiencies (cross sections divided by the projected 
geometrical area P of the particle) were determined 
analytically in a similar manner to Chylek and Klett 
(1991) with the length of the side c varied from 0 (tri-
angular shape) to b (hexagonal shape) with interme-
diate values prescribing a scalene shape (see Fig. S1). 
All geometries had conserved particle volume. To 

be in agreement with the assumptions of the ADA 
approach (|m – 1|  1), we selected the wavelength 
of λ = 2.778 µm for which the real and imaginary 
refractive indices are mr = 1.1083 and mi = 0.01346 
(Warren and Brandt 2008).
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