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Hyperthermia-2 Coaxial-Slot ¢tel1}e] SAR 24
SAR Analysis on the Coaxial-Slot Antenna for Hyperthermia
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Abstract

Performance of the applicator for hyperthermia is determined by both the degree of impedance matching and
specific absorption rate(SAR) distribution in the surrounding tissue. In this paper, the coaxial-slot antenna using
staircasing approximation in the FDTD is analyzed and the coaxial-slot antenna for the hyperthermia improving
heating characteristics is designed. The SAR of the coaxial-slot antenna approximated to staircasing and square
model is analyzed, and the SAR of staircasing model is compared with Saito’s SAR measurement and square
model. As a result, the SAR of proposed model exhibited agreement with the Saito's measurement of square
model. 1g averaged SAR on the liver caused by proposed antenna in this paper is 195 W/kg, and is about 27.9
% higher than the Saito's antenna 152.5 W/kg, respectively.
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Fig. 1. Basic structure of the coaxial-slot antenna.
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Table 1. Dimensions of the coaxial-slot antenna.
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Fig. 2. Square model.
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Fig. 3. Staircasing model.
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Fig. 4. Resonance frequencies of the square model

and staircasing model.
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Fig. 5. Antenna characteristics according to L,

(W,= 1 mm).

—

Hyperthermia Qte| o] 718 S0 & 43S F7
o ol Aol QElE AAS] et HE e
A&, catheter®] 2| &, catheter?] T, 12l QA
of 4Y=e HAolg YA HorRH £59
FHANAY AR L)t €59 & HIATHEA
A Fu4 HelE AH BT A AYHE
St e dole ey Aol dEE FA %71
o Foll et Al ZEskA &t I¥ 564
= €89 & | mmE IARAINL, L8] AolE
M I|HA T3 Fad] WekE ATESEY,
L8 A7 AATE 33 F57E WopREA
HhAbEA el Zeld s & 4 Sl

19 62 ozh

H g% FAMAY AfE
75 mmZ ZAHAI L £F & 27

o Zolo] g

S 1] (dB)

Frequence (GHz)

33 6. W, Wkl uhE Stelu S4( L,=7.5 mm)
Fig. 6. Antenna characteristics according to W,

(L= 7.5 mm).

735



BHEHKEERGS £ 138 H7 % 2002F 8A

Foro] HgE 4uEgY £ Zo)7t 2 mm ¢
o WEAREA GOl A AL, $3 Fes 2.25
GHzZ vehddh. 19 72 €% %9 Zol8 2 mm
2 IR, L8 ZAolE WA 7HHA #4
3 B, Lo Aok AANRA 37 Fa57t
oAl Ag EAFT gtk

£ E=EdAE it Fa5 g9 245 GHz
ZAAN FASEAN wALEAo} 7Y 2 L9
A7l 6.8 mmoltt. £8 9] Zo|E 2 mmo]X
L=6.8 mm¢ wjo) FI FuteeE oF 245 GHzol
I WAL oF -38 dBolTh €% 3 OB
FH FA7A 9 AT g 58 A
vl g AASAL o] gk T3 A <t
Ul 271g 2R AFHOE B BN
A3t Stelvhe 4,=1.19 mm, 4,=1.79 mm, ¢,

S 11 (dB)

= W, 2mm L, 6.5 mm
——W, 2mm L, 6.8 mm

W, 2mm L, 7.5 mm
=== W, 2mm L, 8.0 mm

L : n n 1
10 15 20 25 30 35 40
Frequence (GHz)

T2 7. L9 sl whE el S4( W, =2 mm)

Fig. 7. Antenna characteristics according to L,

(W, =2 mm).
0
10 -\
20
z
T 30
=
40 |
50 [
60 L L " L .
1a 15 20 25 30 38 40
Frequence (GHz)
28 8. ARY e WA
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Table 2. Dimensions of the proposed coaxial-slot

antenna.
d, (¢Elvkel A §) 1.19 mm
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Fig. 9. Return loss of the FDTD and FIM.
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Table 3. Characteristics of human liver organi-

zation.
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Fig. 12. SAR distribution of the proposed antenna
(SAR 195 W/kg).
(a) XY plane, (b) XZ plane
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