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Construction of Magnetic Resonance Imaging Probe
for Internal Imaging Using Anti-Solenoid Coil
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Magnetic Resonance Imaging anti-solenoid probes have been constructed for the intemal imaging.
Signal-to-noise ratios of the images acquired by the anti-solenoid probes were compared with those
obtained by commercial probes such as a head coil and a body coil. In terms of the internal imaging, the
anti-solenoid probes, constructed in the present study, was performed better than the conventional
commercial probes. Also, RF(radio-frequency)-field maps produced by the anti-solenoid probes have been
simulated using computers. The possibility of human intemal imaging using the anti-solenoid probes has
been discussed as well.
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Table 1. Quality factors of the anti-solenoid
probes; quality factors for the probes
without loading the sample (specified as
unloaded) on the 2nd column; quality
factors for the probes with the phantom
sample loaded (specified as loaded) on
the 3rd column.

Solenoid distance Q(Unloaded) | Q(Loaded)
(# of tums)
05cm (2) 144 80
1.0cm (2) 73 47
1.5em (2) n 40
1.5cm (3) 24 64
30cm (3) 13 0
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Fig. 1. RF-field distribution for an anti-solencid coil.



Lee et al : Contruction of Magnetic Resonance Imaging Probe for Intemal Using Anti-solenoid coil 29

capacitor

o ()

3

tuning capacitor
matching capacitor
Fig. 2. Anti-solenoid probe; the diameter 2a is
2.5cm, the distances between the two
solenoids, 2h for the anti-solenoid probes
constructed are 0.5, 1.0, 1.5 30cm (@)

side-view of the anti-solenoid probe: (b)
top-view of the anti-solenoid probe.
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Fig. 3. Phantom for testing the probes; the
phantom is made of acryl and is filled
with distilled water doped with 20mM of
CuSos.
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Fig. 4. Timing diagram of GRASS seguence; flip
angle a of an RF-pulse was 10° instead
of 90° to prevent signal saturation.
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Fig. 5. Computer simulated RF-field maps;
changes of RF-field distribution due to
the changes of solenoid distance, 2h,
and radius, 2a. The radius, Za, is
fixed as 2.5cm and distance, 2h, is (a)
05cm, (b) 1.0cm, (c) 2.0cm, respec-
tively; the solenoid distance, 2h, is fixed
as 1.0cm and the radius, 2a, s (d)
0.5cm, (e) 1.0cm, (f) 2.0cm, respectively.
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Fig. 6. 2 3dimensional images of the water phan-
tom; on the left column axial are images
which are on the plane perpendicular to
the probe axis are shown while sagittal
images are presented on the right
column. (a) images for the 5Smm
anti-solenoid probe (b) images for the
head coil (c) images for the body coil.
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Fig. 7. Signal~to-noise ratios for the probes:
signal-to-noise ratios for the commercial
probes (body coil, and head coil) and
for the anti-solenoid probes with the
solenoid distances, 0.5, 1.0, 1.5, 3.0cm.
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