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Light scattering calculations

for non-spherical, irregularly shaped particles
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FDTD vs GOM2 at transition size parameter
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Proposed Research Schedule
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Ice crystals
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Ice crystals

v Column, Plate, Bullet Rosette, Droxtal, Voronoi aggregate
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Shape definition
v Yang and Liou (2000) for regular shape particles
v Ishimoto et al. (2012) for irregular shaped particles




Irregularly shaped particles in convective cirrus

T 200 pm

Schmitt and Heymsfield (2010)



m (g)

Size - mass

10'4 E T T T T T i =
L %
L%
L g i
10° /’*( =
r % .
B o i
L o U
-
— ’/,
F * VA
10 & 4 =
F # --- m=0.00528D?! 3
10_']’ I 1 1 1 Hed
102 10
D (cm)

1.0

Size - area ratio

0.9 —
08—
0.7 —
0.6 —
0.5 1=
04 —
03—
02—

0.1 —

0.0

* VA
--- A =020D0% —
— JCSEPA -

1072

10!
D (cm)

Ishimoto et al. (2012)



Irreqular Ice Particle Model




Ice crystals

v Column, Plate, Bullet Rosette, Droxtal, Voronoi aggregate
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Shape definition
v Yang and Liou (2000) for regular shape particles
v Ishimoto et al. (2012) for irregular shaped particles
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Progress of scattering database for ice crystals
JFY 2013 2014

scattering database

Ice crystals
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calculations have been done as scheduled
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Formatted data of
orientation averaged
scattering properties
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Meteorological Research Tokai Univ.
Inst. T. Y. Nakajima Lab.
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Kernel for RT code
(Rstar)

package can be provided
for every researcher



Mineral dust model

Current shape model
VVoronoi aggregate (4 elements)

A shape model is determined by comparisons of roundness
parameters between sampled dust particles and originated
Voronoi aggregates (Ishimoto et al. 2010).

N=n+1k 3(n)><5(k):15 sets refractive indices

*installed in Rstar6b RT code as an optional choice
of mineral dust model
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Typical scattering properties for irregular dust particles have
been well simulated by current dust model.

Only one shape model had been proposed because of a small
number of samples (18) that identified as dust particle.



New dust samples

by K. Adachi (Cl)

Local dust event on 10 Mar 2013

STEM: Scanning Transmission Electron Microscope
EDX: Energy Dispersive X-ray Spectroscopy
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Determination of the dust shape model

e We assume that the shape models can simulate the (a, B)
distribution of the sampled particles.

 Prepare many shape models

AU JIGF Fh g &

~ 2,000 Vornoi type particles

e C(Calculate (a, B) distribution of each modeled particle in its
random orientation

e Least square analysis for the (a, B) distribution between
sampled dust particles and modeled particles
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New dust shape models for light scattering database
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Estimated calculation time is about 1 year.



Progress of scattering database for aerosols
JFY 2013 2014

new particle modeling

>

scattering database
>

Aerosols

new dust model

light scattering calculations can be started as scheduled




Summary

e The database of light scattering properties has been
originated for 4 types of ice crystals (column, plate,
bullet rosette, aggregate). The planned calculations
for ice crystals will be finished in this year.

New shape models of dust particles, in which the
size dependence of the shape complexity is taken
into account, has been proposed. We will start the
calculations for their light scattering properties in
this year.




