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Fig. 1. The inductance of a flat multi-turned spiral RF surface
coil. The Dy and D; is the outer and inner diameter,
respectively. The w is the width of a tape or the diameter of a
wire, and s is the gap between the wires (L: inductance).
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3. Hardware and coil design
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Fig. 2. The scheme of a single loop surface coil with the copper
wire, ceramic capacitors and diodes. This single loop coil, as
well as multi-turned spiral coils, has a 4 cm diameter.

— 154 —



1. Simulation

Fig. 30ll4] B ulo} o] FHIY9] 47 =
o2 HoHS o xyot yz HeellA o= %
o FA e 9% AFAE ddck 999 HdE
&= RF ZU 9] eljo} o] Algalo]d A o
oA = A7) 5.7]7} EH* ot

(]

o

al
= 7}%]5'_ S
].

;9
¥
T
rfe
. ©
fr
frt
= p
o hu
=
o v}
ki
&
144
o
f
)

=S

oo e X ogt

L 1«]_1,:_0

35l 9B G99 A7R $IA
IZe dEg 5 ]gaﬂo]xﬂ 7*‘»}7'3 Y
] =1] Hl—‘c‘:‘l:jl]-L‘

= 0 o1l

2
_Z:
i
l

P
o

r _:me.;-{mwd N e o
fir
2
=t
X
N

ostEc]

CHA7E RM3E 2006

Fig. 3. The simulated graph of a circle-shaped RF surface coil. The
magnetic field strength of the z-direction (Bz-field) (a) the 3D view
(b) in the y-z plane, and (c) in the x-y plane.
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Fig. 4. (a) The single loop RF
surface coil, (b) the obtained ROI
image using a phantom, (c) the
three turned-multi spiral surface
@ coil, and (d) the 5-turned spiral
surface coil.

D
e
/

Fig. 5. The measured Q-factor
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b)| analyzer: (a) unloading an object
: and (b) loading an object.

Table 1. Q-factor and bandwidth of each spiral coil.

Q-factor Band width

{unloaded
Loaded Unloaded  -loaded)/  Loaded Unloaded
(db) (db) unloaded (KHz)  (KHz)
Q-factor ratio

Single turned ;¢ 167 0353 588 343
coil

Sturned o 454 058 10,000 428
spiral coil

5-turned 54 104 0.480 79 430

spiral coil
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Fig. 6. The typical T1-weighted MR images using the single loop surface coil: (a) pork skin, (b) human palm ({sagittal) and (c)

human palm (axial).
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Sensitivity Assessment of Spiral RF Surface Coils for
MR Microscopic Imaging and Spectroscopy

Dong-Cheol Woo, Seung-Hoon Ha*, Chi-Bong Choi, Bo-Young Choe

Department of Biomedical Engineering, College of Medicine,
The Catholic University of Korea, Seoul, Korea,
*Department of Radiological Sciences, University of California, Irvine, USA

The purpose of this study was to improve the technique so as to develop an advanced sensitive RF surface
coil for investigating the sensitivities of the multi-spiral surface coils, and we eventually wanted o achieve
high resolution of the microscopic MR images and MR spectra. The magnetic field inhomogeneity and shape
of a surface coil were statistically estimated by simulation of the magnetic field distribution. On the basis of
the experimental results with single, 3 and 5~turned spiral RF surface coils, we found that the 3-turned coil
had the highest sensitivity. The present study showed that the sensitivity of the RF surface coil was improved
by increasing the number of spiral coil turns, and also the SNR of the RF surface coil was dependent upon
the number of spiral coil turns. However, we found, rather strikingly, that the sensitivity of excessive turns of
the coils was decreased due to the rise of the coil's impedance. Thus, the present results demonstrated that
the sensitivity was not proportional to the number of a spiral RF coil's turns, and the number of spiral coil
turns should be optimized for obtaining the highest sensitivity and SNR.

Key Words: Spiral RF surface coil, MR microscopic imaging, Sensitivity
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