$374 B3 a hh HOR Vol.37 No.3
201543 A Infrared Technology Mar. 2015
(HHHHS B4F)

R ASRTANECERBEITE

Szl xgs!, EE, Res?
CLEER SR, b3 1022055 2.B5b EACRIET X 0=, HifF 757 810700)

FE: AR BEBRERTLN (DDA) FEHETEAMSRF aE TP ma/ME bk k. B
ERMBEEENRFZ, EREW, FAI4umWEARSF A 28T (EENERN 1/10) Xz
SN L R AT, BOATTE R K TRORAE R, B Aok 6 e b A B AT T R A AR BB R T
MR, B R EEE, R RBMOK, R TR M.

KHEIA: B AR, ANEOLIMEEE; BEUER T (DDA)

PEDES: 0436.2 XEkFRIRED: A XEHRS: 1001-8891(2015)03-0190-03

Numerical Calculation of Infrared Extinction Performances of Graphite Flakes
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Abstract: The infrared extinction performances of round graphite flakes are calculated with discrete dipole
approximation (DDA) method. Results show that the round flakes with diameter of 3-4 micrometers and
thickness of one-tenth of diameter have better extinction performances in the middle and far infrared
wavelengths, and that the extinction is mainly due to scattering. The round flakes have better extinction
performances than spheres with the same effective radius. The thinner the thickness of round flakes, the
bigger the extinction coefficient, and it will tend gradually to the maximum.

Key words: graphite flakes, infrared extinction performances, discrete dipole approximation (DDA)

0 3l5F

DA L MR X SO Ot R AT L A
TR AT B SR B R R
T RSO T el T T AR BOE
BRI IR A o HHARERL 5 IR AR FH KA e
W TR TR RS, TR AL BB TR ALK IR
PR RV e REREAT IR A5 55, 1 T SEBRUHAERL
TERTEAEAR BRI, AR & BRI R E
B T LB (DDAD Jy {32 I e 4R A AR (1 m]
DA SAR AT FERORE 1 b B SR AR DG R e o 557
2, BN e R ] DDA J7 iR RE T ARG T
131,

B ) A B R R LA AR R R, A
SR DDA Jr g A7 SR 5 IR 20N OGP ek

kS HER: 2014-10-24; f&ITHHER: 2014-12-17.
EHREN:

190

17 7BV, D R A SR AR R DG i RN
ERDI Rk T SE VORISR O

1 BEUBRFIEL (DDA) A&

DDA 77k Jg ) b w] DAvH ST SRR IR AN kL
B0 2 ANRL 1 R AN FL R UM PERE, %07V
Purcell fil Pennypacker''*'1973 4£ 5G4 !, Draine Fl
Goodman'" VAT T R ERISEHE, West 252030 — 20
P2 ) ek AN AR5 JERLT, Draine 5 Flatau
Sl T DDA iI'5% Fortran JFUEFET, HUTARA N
DDSCAT 7.3%'1,

DDA J5iE iR B A BRAN B . AH AR
FHERAEAR T, L7 NS R PR A FH o A Rl 1
FEAER ZIN AR . R RN AR acr KA
W, BT AR TE B 1AL

St (1963-), 55, TLIRKEGEN, WIFTR, it ELAFRIAAN LR AEE % T oT.



E374% H3W Vol.37 No.3
2015 4 3 /1 BB W A SRR T T A O Mar. 2015
Y (3N ”3d by V0O A 4pum 110 um ZEAMRATHO TR fE, 25 R
=\ ax) “\am W o g 3, i ok R TR T 3k RS

At VR FAATR
U

DDA J5 L] LVE SR 7 (RS« WOBCRIE Y62k
KT (Qsn Qas Qo) 55, JHLIH VG R E L a=3Q./(4 pacr)
Yoy Sk AR R % b N e i o (1 AR Sy G S
5

FIH DDA J5 kit SR 1 A RE I 2 R R
(GG el VAT JI D Y

4
N > ?”|m|3 (ka,,)® 2)

N A A5G d Jh ik

fﬁ EF] : kaeff j‘j *i’/fé%%ﬁ ’ kaeff: (zn/l)aeff’ /ALj"J 7\%%32
s m R AR TSR

2 WEHESERSSW

FIF DDA J5idivt B v A7 SR X LD MRS
THEERE, B A SR LRBR P BERUA R A TE, TF
BB 3 A 6T 45 1) S 0k A R B0 R 1 JLART T AR 2 8
UNIAXICYL, E# 4% A Draine™ (2003), %%
2 AN AGTT ), BCCPE R TR G R,
b 1B PERL T e i 2 T SR T BT A A A E R S 2 1)
MR,

2.1 GHAMEES NEEKMXR

HER S um. J& 0.5 um A7 885 JoR5- 5 5
WELTAMRS e RE, AR aE 1 R AE T
CIE H, HURER R FRIER, T REBE R K
KLEIBI I .

22 HAMESAEERREENXR
AR B AR A SR b R T
7.0

B4, BT, T 60 7 Bl B A2 38 il
I, BEIEALREEAL . F48 1~2 um [R5
4 pum ZLAMRS T R E R, FAE 3~4 pm HRLT
XF 10 pm ZEAMES I R B R K, LRaH X it
ZLAMES BT ERE, A AR 3~4 um kX Rz 4
CANION ED et itk S Ui D AR SR St G Eicds AR TS S
NATHORAR I ERTE R 7 (i et e . AR KT 3 pum
I, 56 10 pm ZEA0R S I EURE R TIOER,
BRT 1.5 um I, X 4 pm 204MNESH B KT
WCAE T -

7
6'//
25
I 4 _’___/Qc-\
> —  ===- Q.
CER - -Q
o —_—
S — |
1_
0 T
3 5 7 9 11 13
WK /um

K1 R TR R B P IR Lk
Fig.1 Relationship between efficiency factor, extinction
coefficient and wavelength
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Fig.2 Relationship between extinction(scattering, absorption) efficiency factor and diameter of round graphite flake
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