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What isthe FDTD Method ?

Thealgorithm of FDTD consists of three steps:
(1) Differencesin time-space
(2) The configuration of time in electromagnetic fields
(3) The configuration of space of electromagnetic fields

The analysisregion is divided spatially into ',
cuboid cells, and the surface, the electric andfi
magnetic field of the supracristal are solved &
numerically using Maxwell s differential
equation by difference and time domain

> o o < o o

P

E - Electricfield; H - Magnetic field; D - Dielectric flux density; B - Magnetic flux density;
- Electric charge density; J - Electric current density



The Analyses of the Hybrid Powder

Side view Top view

Coating material

JJ‘JJ

Based powder
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Coating Coating
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Computer Simulated Light Diffusion on Powder

ThisFDTD modd show us undulatory optics
around hybrid powder




The mosaic pattern shows the diffusion characteristic




1.3 micrometer 1.3 micrometer

with Mica(1.56) 0.4 p1m.Covering rate 20.4% Wlth Mica(1.56) 0.4 fam.Covering rate 20.4%
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Simulation Results - Effect of the shape of particle -

Theresult of computer smulation

Reflection area Transmission area
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Simulation Results - Effect of particle diameter -
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Simulation Results - Effect of the covering area of particle -

Covering area: 78.5%
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Covering area: 20.4%

D ﬂ) ),5' G

Coverlng area: 8.7%
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BaS04(1.64) 1.3 micrometer
C verln rate 20.4%
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The Structure Model of a Hybrid Powder
Showing | deal Optical Characteristics

Sideview Top view

1.3-2.0m

BaSO4 n=1.64 r

1.3-2.0pm

—

Covering area . ca 20%



Shape Regulation Coating Technology

Mica
» Adsor ption}—s57— (Reaction) —(Rinse D
Water g p. ) ( ) —(Rinse)— (Dry)
- Complexing |
Agent .
Seed Compounds Hybrid Powder

BaCl, ag: Na,SO, ag.

Chemical Reaction : BaCl, + Na,SO, — BaSO, + 2NaCl

BaSO,
' Pedes
Mica — > —> OO

Complexing Agent

Seed Compounds BaCl, Na,SO,




The SEM Image of a New Hybrid Powder
with the ldeal Optical Character

1) The covering material :
BaSOa4(n = 1.64)

2) The particle shape:
Spherical particle

3) The particle diameter
1 2m

4) Thecovering area:

LA ca 20%

214611 15O RLPsBEY 12 .0.n
.5‘ '_.

The based powder : Mica (n = 1.56)



Application of the Developed Hybrid Powder



Application for Powdery Foundation

Foundation for mula
for evaluating the efficacy of the hybrid-powder

Contents (Wt%)
Mica 12
Sericite 15
Tac 23.5
Hybrid Powder 10
Titanium Dioxide 12
lron Oxide 2.8
Zinc Oxide 2
Silicone Erastmer 5
Oil 12
Antiseptic g.s.
Antioxidant d.S.
Fragrance d.S.
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