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Development of a method for measuring complex refractive index of black carbon
aerosols

Moteki, Nobuhiro

16,600,000

In the initial schedule, we plan to simultaneously measure the scattering
and absorption cross sections of black carbon particles using the single-particle light scattering
method and the single-particle laser incandescence method to derive the complex refractive index of
black carbon aerosols. In the course of preliminary experiments, we discovered that anthropogenic
iron oxide particles generated from automobiles and steel works can be detected separately from
black carbon and iron oxide particles of natural origin, and established a method. Using global
observation data and numerical simulation of anthropogenic iron oxide aerosols, we evaluated global
concentration and radiative forcing for the first time. In addition, a single particle dissipation
method, which is a highly sensitive measurement principle for the imaginary part of the complex
refractive index, was devised anew and a theoretical model and experimental system of the
measurement were completed.
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Table 2

Computational costs in different DDAs for the BC-containing aerosol.

DDA Number of FFT length?® CPU Memory
methods dipoles (N) ~f22MN¢ time (s) (GB)
Cubic-lattice 2914 1,389,555 28 0.2
CED
Cubic-lattice 2914 5,558,220 104 0.8
CEMD
Hybrid CED  21+1720 268,119 3.8 0.07
Hybrid 21+1720 1,072,476 13 0.2
CEMD

# Memory requirement and CPU time are approximately proportional
to the FFT length. Parameter f denotes the dimension of smallest building
block of the DDA matrix (f=3 for CED, f=6 for CEMD), M is the dimension
of space (=3), N¢. is the number of lattice sites in the Ré_.
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