Airborne particles

A cubic sea-salt crystal

Surface pattern of one

of cosmic dust particles Structure profile of many irregular airborne particles

A particle containing
CaS04 crystals

Fractal structure of soot
particles in the air

http://chem.sci.utsunomiya-u.ac.jp/v10n2/SSato/SSato_body.html

https://news.slac.stanford.edu/sites/default/files/press-release/slac-pr-Icls-soot.pdf

https://www.wolframscience.com/summerschool/2013/alumni/subedi.html



Born series
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Far zone approximation
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Scattering from sphere
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Scattering from semi-hard ellipsoids
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Scattering from semi-hard cylinders
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Scattering from semi-hard parallelepipeds
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Scattering from hollow spheres

F (normalized)
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Scattering from hollow ellipsoids




Scattering from hollow cylinders
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Scattering from hollow parallelepipeds

05 10 15
0

-3

-0.5

00

0.5 0 10

15

-20




)

Scattering from two spheres: interference
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Arbitrary incident field

In the form of angular spectrum representation of plane waves
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Incident random field
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e Potential is deterministic function

Scattering from random collections
* Positions are random

Pair-scattering matrix
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Effect of the correlation width 6 of the pair-structure factor on the spectral density and
the degree of coherence
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Collections of particles of different types

® Scattering potential of the medium

ik n*(r,w)-1] heV
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* The correlation function of the total
scattering potential

Ce (r1’ r2’a)) = < F*(rl)F(r2)>

* A scatterer consisting of different types of particles. The total scattering potential is
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* The Fourier transform of the correlation function of the total scattering potential
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Pair-structure matrix

M®(K,,K,,®) is pair-structure matrix which contains the information
about cross-correlation properties of different particle types.

M® (K, Ky, )
(Q'(K,0)Q(K,0) ('K, 0)Q(K,0) ... (Q(K,0)Q (K, )
(Q' (K, 0)Q (K, 0) (Q (K, 0)Q,(Kyo)) ... (Q)(K,0)Q, (K, o))

(A (K, 0)Q(K,0) (K, 0)Q(K,0) .. (Q (K, 0)Q (K, )

Q(K) = Zexp[—iK T
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* It indicates the dependence of the state of coherence of scattered
light on the correlation properties of the particles within one
type and across different types.



* Inthe case when I\/IiEL)(K,K,a))zM(L)(K,K,a))
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Propagation through atmospheric turbulence

* In atmospheric turbulence, we write

UD(r, @) = j a® (s, )P’ (r, w)d?s,

P'(r,®) represents a plane wave
distorted by the random medium
(atmospheric turbulence)

* The cross-spectral density function
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* By a Rytov series, we approximate the distorted plane wave
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Propagation through atmospheric turbulence

* Inthe case when the atmospheric turbulence is isotropic,
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Propagation through atmospheric turbulence

* Considering the impact of the scatterer and the turbulence

U (r, ) = j a® (s, )P’ (r,w)d?s,

cross-spectral density function of the field after transmission through
turbulent and particulate random medium

S k i 1 i 1 1 1 1
W( )(rl’rzaa)):(ﬂj -H.E.H.A()(Sl ' S, ,CO)CF [—Kl, Kz,a)]dzsudzsu

xexp[ik(s, -, = s, -r)]exp| 2E®, (1,1, 0)+E® (5,1, 0) |d’s, d’s,,

« The von Karman spectrum e

exp |:—K‘2 /K ]

2 2\11/6
K +K;)

@ (x) =0.033C’

o
o

Intensity(normalized)

o
m

o
=

o
]

1 1 1 L 1 1 1 1 1 =)
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
%105 m)



