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Fig. 1. Birdcage RF coil circuit
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Fig. 2. Highpass birdcage RF coil
structure

(a) Highpass birdcage RF coil with-
out endcap shield (b) Highpass
birdcage RF coil with endcap
shield (¢) Picture of experimental
highpass birdcage RF coil without
endcap shield (d) Picture of experi-
mental highpass birdcage RF coil
with endcap shield.
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Fig. 3. Magnitude of the input admittance of highpass
birdcage RF coil with endcap shield and without endcap
shield.

Fig. 4. The RF B1 field of distance in the coil.

Fig. 5. Comparison of RF B1 field
to z-axis direction.

(a) Highpass birdcage RF coil with-
out endcap shield (b) Highpass
| birdcage RF coil with endcap
shield.
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Fig. 6. RF Bl field of distance in the coil.

Fig. 7. RF B1 field of distance in the coil (220 mm region).

Fig. 8. (a) Axial section of coil cen-
ter (b) Axial section of 70 mm
above coil center.
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Fig. 10. Decreasing ratio of the RF B1 field.

Fig. 11. RF B1 field of distance in the coil.

Fig. 12. {a) Highpass birdcage RF
coil without endcap shield (b)
Highpass birdcage RF coil with
endcap shield.
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Analysis of Endcap Effect for MRI Birdcage
RF Coil by FDTD Method

Kyoung-Nam Kim'?, Sung-Taek Chung', Bu-Sik Park’, Yoon-Mi Shin',
June-Sik Kwak®, Jong-Woon Cho!

Medinus Co., Ltd
2Bio Medical Engineering, Graduate School of East-West Medical Science, Kyung Hee University

Purpose : B1 field of birdcage RF {radiofrequency) coil that is used most for brain imaging in magnetic
resonance imaging (MRI) decreases toward endring from the coil center. We investigated how much RF
B1 homogeneity effect the endcap shield brings form the coil center as it towards to endcap region.
Materials and Methods : We compared RF B1 field distribution by each finite difference time domain
{(FDTD) simulations for lowpass, highpass and hybrid birdcage RF coils. We selected the highpass bird-
cage RF coil that was the highest RF B1 field condition as simulation result, and studied how much RF B1
homogeneity effect was occurred when endcap shield was applied to endring area.

Results : B1 field of the highpass birdcage RF coil was higher than other birdcage RF coil types as simula-
tion result. However, the RF B1 homogeneity was lower than other coil types. RF B1 field of highpass
birdcage RF coil with endcap shield is similar with RF B1 field of hybrid birdcage RF coil and the overall
RF B1 homogeneity in sagittal direction was better.

Conclusion : In this paper, proposed method can apply improving RF B1 homogeneity of RF coil in clini-
cal examination.

Index words : Birdcage RF Coil, Endcap Shield, FDTD
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