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Research on scattering characteristics of water-coated

ice spheres particles
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Abstract ; In the ranges of infrared wave, terahertz wave and millimeter wave, the scattering characteristics of water-

coated ice spheres particles are analyzed by Matlab software based on the theory of Mie scattering and Aden-Kerker

scattering. Results show that the influence of the radius of the water-coated ice sphere particle on scattering ability is

obvious ; when increasing the frequency,the complex refractive index becomes higher,but the real part of the complex

refractive index do not change in the millimeter wave range. In the ranges of infrared wave and terahertz wave, when

increasing the ratios of inner and outer radius of water-coated ice sphere particle ,scattering intensity and scattering pa-

rameters will also increase,but in the millimeter wave range they decreases. The results can provide a reference on the

meteorological detection and related research.

Key words : atmospheric optics ;optics scattering; coated particle ; Matlab simulation

1 5]

LA WS B 25 5, (0 ARSI ) A
PRGBS B S PG R AL, 258 B A
I, A bR A BRER S PRI TR T RO PRI PRLIE %
RIS S R B R R IR I T B AR
I, g o 2SO I DKARORE T, R PR 17—

il

EE&WH : HR% AAPEEESE (No. 61203211) BT,

BRRE N R L — 2K M S KRR T K
P WAFZIOKIRG 2z, Ho B Uk ok 5 R S
IKEE ST MUK AL JZ KL T, SPZ A 7K R XKL T R
SRR A B AR , AR I 0 BAGR RT ,
2R IRAE 55 5 URL AN I TR 1 9 B R I T
TR LT W, VTSSO 5 7 2 5 Mo 000 0 AR T v

TEBE AT 5K IR(1990 - ), 55 AL WF5e A, N0 i 4 5 UM %5 07 A5 . E-mail :546624717@ qq. com
BIEE SRR (1961 ) b, 0%, EENFOEEmBLE , (7 Bt AR BORSE T TAF o E-mail: dzcyl @ 163. com

%5 H #R:2015-08-31 ; &7 H #§ :2015-10-20



598 5 RS AN

746 %

KU TR IR A2 55 g ORI, AR T A 22 R R
e PRI, X7k A K 2 06— B4 B3OS AR 1 1 F 5 A
AL,

TR A A KU L D T A A
R SR RUBE S H0H ¢ X 5 ATF5E T R
JEBRIEORLY Mie BIUF 15074, N FEIRSE briz 55
MR, ¥ T B A8 B 5 7 Wang D
SPUAERF I T AR BRIE £ 2 R T 0 B 4 5
FEU N B B 1 X 8 S A i AT T, A5
B T VK - KIS = TELLAMB B S eR AR 5 R
05 Quirantes AM ZERIFSE T REALEL A 9 0UZ R
L BB REE , 23T 1 22 0 801 XoF RIS 46K T ) 52
M), SXEERIFTY , R A Je ) A 2R B S AN &1
SN AR P Ok 2% i 2& K U B T 5 o

AR CHTF Mie #5 Fi Aden-Kerker #i4+¢) ¥
W WK ALUKER 2R T (LA T I FRRL T ) FELL 40
e B, R 2% 1 BT 2 R I B A S R o
FDTD Solutions'® I Matlab {j ELEIL, 155G HL R R T
=AW B I E I 9 R E, SR 5 A B2k 1
A A LR AN [ Be ) RIS iR B8, FBORT %038, W Hicai
RO LA FRE TR
2 NFHSHGE

HET Mie HU A Aden-Kerker HUREEIS , DA AL
PRBRTRAEE YN AL TR IR S AT S 8 3, SO EE 43 1)
173 K193 K 213 K 253 K, & 1 28 R F1ELL
HMBCBC 10 ~ 20 pum 1 52 47 S 238 1 3 i AT 4% 114 28
PR 2 25 HORE 75 Kb 22 1 Be 1 35 ~ 40 pm
PR S AT S5 3 g 0 Bl 41 23 1) A8 AR R, T 3 45 T
FEZAYER 1 ~ 10 mm % B 52 47 56 2 1 50 Bl AT % 11
AR, S T R AR DL, K AR T3 2 R
AbH

rrrrrrrrr 193k
8.51| === 213k 4, ]
L P d
- w253k ’ *
2 o
8.50 # S
= r e PRiet
5 849 o o
N V4 S
W 2 R
i 8.48 o > i
F=3 4 o
= 7 %
® 847 v >
U4 7
8.46 =
o
s
8.45 "'ﬁ‘/,’
8.44::
2320 2322 2324 2326 2328 2330 2332
% /GHz 10

Pl ZEAMY B A2 4 3 R

Fig. 1 The complex refractive index in infrared wave
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Fig. 2 The imaginary part of complex refractive index in THZ wave
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Fig. 3 The imaginary part of complex refractive index in millimeter wave
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Fig. 4 The scattering intensity curves in infrared wave
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Fig. 5 The scattering intensity curves in THz wave
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Fig. 6 The scattering intensity curves in millimeter wave
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Fig. 7 Scattering parameters in infrared wave
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Fig. 8 Scatlering parameters in THZ wave

ME 8 MLLEH, 0 < a/b < 0.4 8, BT
B S EEA R HETE0. 4 < a/b < 1,32
U W AT 280 2% R - T A, X 0 W A L )2 R T
1 0.4 < a/b < 1 X %% e W WS 32 DA I8
G OR AEAH S S DK I 38 B b5 KAE, T AE O < a/b
< 0.4 [, KL B AR S A8 A6 U A K, AT
DU K ER o BURCR R - R0 1) HIC 5 7
a/b KT 0.5 I IF46 35 I, 3 B A J2 5 ) Rk 2%
BB RAEVKOK F B 12 1 AT 4G A ) i
I

K19 2515 T 46 1000 pm (122 KB, WAMEIY
A F O < a/b < 1 X [B AR FHU S50 N A2
Fe(asb ) BT AZ Ak iR i 26

M9 AIHITEO < a/b < 0.25 ZHPRLF By HLS
SRR FEAANAL ) ABJEAE a/b > 0.25 J5, B,

WS 3 R 1T A o/, W Ak %6 TR L 28 /N )
0, fEa/b > 0.4 ZJ5 , B RECRUS n U REOT
GBI, AR AW A A8 . dt, JRATTAT
DI HTE a/b <0.25 B, 07T FH 2 i 748 A X H s
SN, AT LY 4K R 58 (B2 a/b > 0.25 B,
HABS S B08N , MZS AT UG R 1 U
UL 1E 22 KU B A U S 8508, TR R B &
BT 0, & HASA K

m,;=1.78562+0.00551724i,m2=2.46019+0.9517461

0 0‘.2 0‘.4 0.|6 0|.8 10
a/b
B9 =K BN HUN S5

Fig. 9 Scattering parameters in millimeter wave
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