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TR0, ARSI A 1 X TM 3, fE48
NI, SO A2 P — AN /AME, PO R A EE 0 N
TN, SRR G, LETOB R B FLAE T A
J990°, BEFESEIE N, 500 F NS AN, 7] Lk
AR IG TN 22 KRR 22 A B, 0 ) SO e 5 LA A
1) 5 AR A 222 S A BT R OR3P U8
AL N EEE AR R RGN, (H A2 AT DR I R 5 2
VIR Bl T 1.
FER A B, B 5 H A 1) St 3 5 AR 4K
) SR AR AR — 3, Rt 7%, ATiE A
9 G R A TSR A, EAT PR RO T B T
FLAE PR AR 344 H #5 (perfectly electrical conductor,
PEC). f£ Xk 2% 5m LM B, il bk 43 #r o]
N, BT H AR BN AT FEA BT, B 2R T FHL T N
TS S 269 /N, IX I 45 5T B bR a2 5 A A8 B B Bt a2
Ft, TP 320 T 2% A SR AN R 25t HORE 1 1) LR
THEE,

1.000} @

0.998

0.996

e

0.994

R w10 THz

0990 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90
NI/ (°)

1.0

0.9 (®)

0.8

0.7
=

0.5

0.4 -==- 80 THz

0.3

0‘20 10 20 30 40 50 60 70 80 90

NI/ (°)

7 (MTRE) RIFEEAR AR (a) TEE; (b) TM ¥

5 K % AT B L W 48 U E AR MY RCS
it
7 S8 I %% 5 AL AN #E T B BR A 3 0
()2 10 FE O A A BSOR v E R sz e, i 5] A BH$T
11 54 2 A+ (impedance boundary condition, IBC),
FESTAR T H bR AR T A R AR ) O &, T
SRR TTRE R A B AR X BN 1.
B e 1 T HL RGN 3 BIME = R EE T H ARk
T, D)2 B0 A2 A AT AR oAy 1Y)
nx(hxE)=—Zy(nx H), (21)
Heb A ARMER, B, H N HFRZRHE P I A
WL, Z N EAR R Y. E R BRI
T E SR R i s
J(r) =nx H(r),
M(r) = —f x E(r). (22)
g FARN F 10 B Biads 77 5% A1 P 45 21 FL 3 2 B2
5 Wi B2 1Al 8 RRIE
M) = —Zu(i x J(r). (23)
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B BN, EVRES 5 5 N3 58
S, WS 3 E NS5 58U 2 M, A
55 3 7 A D RV B R R L (J, M) AT LA
i3I R A LR i b BOR R . R (23) 2T
FHEVERJT H AR T 1 AR 7 O R

E(r) :%ZSJ(T) - Z/n X J(r) x VG(r,')dS’

+ jhono / <J<r) + klgVV’ . J(r))

S

x G(r,r")dS’, (24)

Horb, G(r,r') 9 B B2 AR B AR AR HL, ko N H
H 2 () H, o 9 B | 2 TE) B LT, 2 P v
(method of moments, MoM) 3K fif_F IR #1577 F£ 1]
A3 HBR RCS.

0

— 0.1 THz(PEC) 10 THz(PEC)

= 0.1 THz(IBC) ... 10 THz(IBC)
—920 — 1 THz(PEC) —— 100 THz(PEC)
\/\/W\/iiz(lii)\ ~ 100 THz(IBC)

—100

RCS/dBsm
| |
(=) =
o (=)

|
oY
)

0 20 40 60 80 100 120 140
NI/ (©)

— 0.1 THz(PEC)
-+ 0.1 THz(IBC)
— 1 THz(PEC)

- 1 THz(IBC)
10 THz(PEC)
10 THz(IBC)

— 100 THz(PEC)

- 100 THz(IBC)

RCS/dBsm

L _®
20 40 60 80 100 120 140

NI/ ()

B8 (MTIEM) BT RBN x AR RCS  (a)
HH H4k; (b) VV ik

7% 527 B B N5 A A8 A0 B sk RCS. B e il
P (19) IR1FER 1 TE PR TM Y2 1 FH b it 25
R, AEAFES SR A A A RS (BA x 5A) K
NE T AR AR Bl RCS, [A] K IBC iH 5 45 51
H5PECHHE 4 RATHE. WK ArRmd A H
TS 0.1 THz, 1 THz, 10 THz #1100 THz I )

SR KT AR AL AN B AL RCS BN 5 A 254k i 2%
TEASTRIAR ST H AR RSO /N AR [RE 4 28 R~
AN, RCS A7A7E B 2 22 1), EL Bl & AT 338 T i k)~

7£0.1 THz, 1 THz f110 THz =/Mii5, IBC
TR PEC A Z R /0.1—0.2 dB, ATl
WA RCS MIE; 55—, A B 7%
IR AN AR A B RCS #EAT U0 — AL AT LUA B,
Bt S [ RSP A AR [F ) RCS, IBC it
HaE RS PEC TR 45 SAUFERUN I X, 2 8
7E10 THz LR, BEBHFTXS PR RCS 5200 5 41T PA
R, TEAT 100 THz, NG KL/N T 25° B,
IBC T H 4R E PEC tHE 45 R ZREUN, NG
KT 25° I, PP A A T BSR4 R A
B, IX FZ A T AR I REAE FE BT I R . A
IR AR AT LR, TR 2Z B, SR
BHPLXT RCS 52 ma A BR, v DUR LRl R 544
BT

—10

(@ 10 THz(IBC)
90 - 1 THz(IBC)
—— 0.3 THz (IBC)
g —30
2}
m
T _a0
w0
O
©
—50
P pe—
—70 I I I I I I I I I
—80 —60 —40 —20 0 20 40 60 80
NI/ (%)
0
) 10 THz(IBC)
- i -~ 1 THz (IBC)
N A\ —— 0.3 THz (IBC)
—40
§ —60
o
o
O —80
@
—100

—120

—80 —60 —40 —20 0 20 40 60 80
NI/ ()

9 (MTIEA) AFEBUTTHR RCS L (a) HH #1
; (b) VV ik

E 9N K/N1.5 mm x 1.5 mm 45 R 5
RCS EARFMA FHIIBC iH5E 4R, Hh G
FEl 9 (—90°, 90°), A5 A B0l [a] % 24 0.1°. AT LA
A HH AR A 28 00 BB T BB IS R 1k R B H AR 5
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IR E . ENST AN 00 @77 1Al Bk, H 5 RCS
W8 o A0 e G T 3 R, LU e B B R AR ) SR
P R S DN AR B TSR T A AR ARG A
£, 3l RCS 26 i 40 22 38 i 5 30 00 9% 3 55 Jal
FU, AR AR5 L R BB /)N, 2 B DS 43 B SR e
B T S S B A g 1)

FIRTHEAR E BAR AR, AT LAVE HAER
22 B, AN 75 BRI B AR il S ORI R 2R,
HoF RCS B 52 55/, B85t B br n] 3l 1 3 AR
FRBATIEE. harh, NiE4 )8 H bR R i 2
A — 5 KRS B2 KT (B AR H A0 47 & AR 1) b5
THEREDRE FE L ABORE B 4 J 3R THI R hn T 7Ry e /N R A 2
1£0.01 pm. FERBRZEIEL, /MK N30 pm (10
THz), X I 4 J& 2 1 RS FEAAH 24T 1/3000
P R AR RELA T 5O R RO TR 1 SRR R
HEN (o > N/ (32 cos 0)), FHAE B AK-PA SRz iz /T
X —FEREHI T TPR . PR M AE R 24 e 728 5 ) & 52
b, AR TEOAGIE 4 B iR BRERTE A
SEFRAR, HoREH RCS i n] tHER AR SR %R 45 .

6 & W

ASCIE I LA Drude BB 20 T B
W 1) KR 2% 5 38 21 A1 0 Bt U ok R v R Y F 1
SECRA T L — B, SRR T A
Drude 1 84 43 A1 1 K 24 5 178 21 4 B Fi 1 8 A
BRI S RS R, TR H T BE AT T K
(R BT IEE FS 80 ) IS 28930708, S0P B ot H A 1) LR
(A Wata ob- A1 N S B~ S e v B S NN T
ROS THE 45 R B 15 A 24 501 B 3 K 1) 38 BBt
X H A5 B RCS 820 A R, AH bb AR S 44 2% A4 R X
9%/ 0.1—0.2 dB, K T] DLZBE AN, %40 % 0
R H AR o] N EAR SR H AR AT T
SR B R, 2% B K 2% T ik RCS I & ] DL
FOGIE R BREARIREAT A%, J5 SEKHIE G B i
PR B ARIEIT R AR 22 RCS I & S50 3047 36 00E .
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Electromagnetic scattering characteristic of aluminous
targets in the terahertz and far infrared region”
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Abstract

In the terahertz and far infrared region, aluminum is in a state of transition from conductor to dielectric, and the
research of the interaction between aluminous target and electromagnetic wave is meaningful for scattering prediction of
targets. With the available error criterion model, dielectric function of aluminum is determined by fitting to experimental
data in the terahertz and far infrared region. The transmitted parameters in aluminum are deduced by considering
different loss mechanisms. Reflection and transmission characteristics on the interface of aluminum are investigated,
and the reflection coefficients are given as a function of frequency. Results show that the transmitted parameters in
aluminum keep their continuity and coherency from microwave to terahertz frequency. RCS (radar cross-section) results
of aluminum plates computed by IBC method demonstrate that the increased wave impedance of aluminous targets has
little impact on its backscattering, and the polished aluminous plate or sphere can still be treated as a perfect electrical

conductor and used as a reference for RCS calibration.

Keywords: terahertz, dielectric function, electromagnetic scattering, radar cross section
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