










Figure 7 shows the effect of particle size and temperature
on the decrease in the aerosol scattering coefficient. In the
figure, RT(τ) is plotted vs geometric number median diameter,
Dp,g, for a geometric standard deviation of 1.6, for temperatures
ranging from 300 to 320 K. As seen in the figure, for a given
temperature, RT(τ) decreases as Dp,g decreases. This is due
to the inverse dependence on diameter of the rate of diameter
change due to evaporation, as shown in eq 4. Figure 7 suggests
that the maximum decrease in the scattering due to evapora-
tion of ammonium nitrate aerosol during field sampling is
40% (for Dp,g ) 0.2 µm and T ) 320 K), although as noted
above it is difficult to verify that this is a realistic value for
Dp,g for the conditions at the aerosol monitoring stations.
Figure 8 shows the effect of GSD on RT(τ) for a mean residence
time of 4.8 s and an assumed ammonium nitrate particle
number mean diameter of 0.4 µm. The effect of GSD is clearly
seen at a temperature of 320 K for which RT(τ) increases from
0.58 for a monodisperse aerosol of 0.4 µm to 0.90 for a GSD
) 2.0. This increase is due to the increase in the number of
particles having diameters greater than Dp,g as the GSD
increases. As shown in eq 2, the scattering coefficient is a
function of Dp

2 as well as Ks. As the GSD increases, the relative
number of particles greater than Dp,g increases as does Ks for
these particles, which results in an increase in the scattering
coefficient as well as RT(τ).

In summary, the model estimations of RT(τ) suggest that
for a worst-case scenario at NOAA field sampling locations
(i.e., T ) 320 K, Dp,g ) 0.2 µm) the decrease in the aerosol
scattering coefficient due to the evaporation of ammonium
nitrate aerosol is roughly 40%. However, based on the few

aerosol size distribution measurements available, the decrease
in the aerosol scattering coefficient is generally expected to
be less than 20%.
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FIGURE 7. RT(τ) vs Dp,g for an ammonium nitrate aerosol with a GSD
) 1.6 and τ ) 4.8 s.

FIGURE 8. RT(τ) vs T for an ammonium nitrate aerosol with Dp,g )
0.4 µm, τ ) 4.8 s, and GSD’s ranging from 1.0 (monodisperse) to 2.0.
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