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Scattering characteristic analysis of

Fresnel zone plate lens using TLM
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Abstract
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Most numerical techniques such as FEM, BEM, and MOM are able to analize electromagnetic scattering
problems from arbitrary shapes. Although these methods could be applied to compute electromagnetic
scattering problems in frequency domain, it was limited for electrodynamic problem in time domain. In this
paper, electromagnetic scattering problem from Fresnel zone plate lens are considered. Some numerical results
computed by TLM are compared with Kirchhoff's approximation and PO method.

q

Key Words: AAtst Abg 71252 2A4, Zyd & F80|E, TLM, PO

1. ME Foz MBI H, FeAE HEFAA o
27t Aede Ae B9 FE3e ot

939 A (FEM). AAS2W(BEM) @ & AL 329 Bgdst #4& shte o
WEY(MOM) & =3 5:_‘4 s pe A EEE $A F2 AoitH3A4] Y e
2283 B Axm ABDF M) 2y T AN EXAFOE ANYY STHEHe &4
A AHLEo] g} oy e MHEL Aaner T T UE FH| X, FHF SHO 2
Ao AT, Azt Sxto) W ¥ BFE FFTE ol&sAu A4 34 Tl

& AsolE Be Aoro] wah1-2], TLMy DFTE olestel AUTES A Aede
L EARoZ AgY Ao ey e TE T AT
FYG FTANZE FAHE /MU A A= B E=RAAE, 94 TV $4 A2d, Ag 7

47 2 22 A 2do] &4 75 12 GHzHl g
+ EAUSE AEY TR

— 15—



N
o

FZPL(Fresnel zone plate lens) SHelU HAE
2HoZ 3HtH2]. FZPLE Sojdx zZyy
o] Y28 S43 AL sy Ay &

AAs FARE FHYLOE LY Bue
2% 8z Yo gl - 2gol BuE 2

€ 7N gtk o18 & 12 GHzdl 9] FZPL <)
ol st TLMY-& ol &3t A4tsty, 712
3Eo} ZA 3 POYl 93 A4tAFHe) v
AESH

2. TLM

My

(o]
“

=

o

T 2243} EAIE Y 34
A= Bdo| dosich o
I19 1.3 e TLM
ol4tst Al & i3], oY
SCN(Symmetric Condensed
220 Y HEHHYAA HE
g°l, 1%

A
P
nn
7k

.

g} =&l
A EAE HIFE
ZHA oo AE
node °]£&3}d

& 7lRois
Node) ol &
g 27132 HE3 Y Ut} dF

=
=2

o

x,»;

LolA Uetd =9 ©x} 1o AGE 27 YA
st RS AZsiY, 2AE ohE dxE dgd

704 QMY REE ASH0E AnE ¥
o} olejg W2 AT Ao Arabl fxa
7 wEzhel AN Vigh g v
2 Sol oaf T Az 2ol B A

Had TLM Z2049 AHEE 4 1,2 3
cETh 2o m2lA AnEE AL ovan,

&
=

3. 4% Alun
AN B2d 19 290 yehd A3 7o) A
A F34+= 12 GHz, 44 28 F=0.4m, 3
709} zoneC. & A H FZPL St UE Ao &
At zone AA YXNE AE3E A

P;=\jAF 3)
< AR, ju AAAAY AF, AgE A
FEHEAMY }FE e grH5] AT
o] Hokg 3l A, FZPLY 9¥oA Huu( x
-polarized wave) 7} QAEHE A2 M S,
ﬁﬁlzﬂoi/ﬁz—xﬁm" PMC, z—y ¥4

< PECE & 71 Qlo] Axl Bd 9] 1/42 4
ANA ANE T3 5 Ut o)gd UA &

doff thated, AAbEHE 127x127x2200. 2 o] Ak}
AAZ A=0.0025m, BERE N srop=800
o ZAFNM TLMHES o] &3a] ALE 53
stk 8 54 Fasd A AL 38
27 AsM YAHE B FEOE SHgr

WA WzzAe E4e #Adas satd
FZPLO) 9148 71202 st 454
AA E, AEE4E 19 39 desch

ii‘i-‘ﬂ AL POl o)
A2k o] 53 TLMR ol 9§ o] § 54 < vl

BT YA & —’F Axe] TLMel oz A
AE Aol F=0.4 mol vlste] 27k Ao
A F3ERD gee2 A7 Fold mE
FZPLO AN7+-gd §4€ 138 5.9 =438t

I 494 e 712

39 5. ()OIH & 5 AFol, Sl B
of Egae] FZPLY 545 919 F 2ol
Aol Aol AEHE Ae BEY & Ak

16 —



/ Comducting antulor ting

-j-th zone

wine

onit

in

I

E:’uc

Py
- fe-‘ie’}
NI

P

Plane wave

DV dx 5.

oixg.ay o

3% 2. Geometry of FZPL

229 1. SCN node

-12 1
-14

)
o

© ~ W o v & N = o
o ©o o &6 © © o o
X3 4O uJ3lled Jamag PaZ]TewJON

0.5

0.35

0.35

0.25 0.3 ©0.35 0.4 0.45 0.5

0.2
distance from FZPL [m]

19 3. FZPL9 A9

0.1

0.05

distance from F2PL [m]

149 4. FZPLY AYe]

=
il

T

: ._:.._:_:m._,..m..
SR

il
A

. ...w._.:..:___:..—:.._-_..m-

o

g

(IHe

(d) t=5004¢

= 4004¢

(o)t

(b) t=23004t

= 2004¢

(a) t

—17 —



I

i)

A

U
E
=

W ol 8e) 12 GHzrle) FZPLY

F454IA
A, Al Jaf B
4A 27 Fol Wlste oz A
F Qg oA 9
2 MRees] WEe) 99
s} o7k BEs Vet Aoz
& FZPLY AA%7} #AAZ 7
Aekated olH @ A7 ZA 3

bl TAFQ Aol Be st

B om

o
[=2%
S

N
o [ N

Edd o

rek

&

e

(1] P. P. Silvesta and R. L. Ferrari, Finite elements

for electrical engineers, Cambridge, 1996.

[2] T. Y.Kimet al, “Analysis of a Fresnel-zone-
plate-lens by the Method of Moments”, in
Proc. BEM Technology Conference (JAS-
COME), Vol. 8, pp.7-10, 1998.

[3] P. B. Johns, “A Symmetrical Condensed
Node for the TLM Method”, IEEE Microwave
Theory and Techniques, Vol. MTT-35, No.
4, pp.370-377, 1987.

[4] P. B. Johns, “Numerical Results for the
Symmetrical Condensed TLM Node”,
IEEE Microwave Theory and Techniques,
Vol. MTT-35, No. 4, pp.378-382, 1987.

[5] F. A. Jenkins and H. E. White, Fundamentals
of optics, McGRAW-HILL.

—18 —



