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=Abstract=

Development of inside-out probes for both Nuclear Magnetic Resonance
Imaging and Nuclear Magnetic Resonance Spectroscopy

D. H. Lee* R. K. Ko* and E. K. Jeong**

RF (radio-frequency) probes of Nuclear Magnetic Resonance are one of the important factors and
should be designed and built properly depending upon the geometry of the samples and the infor-
mation. In general there are two kinds of rf probes: one encircles the sampie while the other is placed
on the surface of the sample. However, in case that the samples on human internal organs have a tube
shape, the two kinds of rf probes, as specified above. are usually unsuitable for the internal imaging
due to the degradation of signal-to-noise ratios (SNR’s). In this case a probe should be positioned as
close to the area as possible by putting the probe in the tubelike sample to improve filling factor. In
the present study inside-out probes have been constructed in the three different shapes such as an
anti-solenoidal, a saddle and a dual surface types. RF-field distributions have also been calculated
depending upon the geometrical changes of anti-solenoid probes. Moreover, the performance of the in-
side-out probes has been checked by measuring SNR’s of the images acquired. The inside-out probes
constructed in this study produced better SNR’s and rf-field uniformity in the area close to the probes
in comparing with any other commercial probes. There is a high feasibility that the constructed probes
in the present study are applicable to the diagnosis of human bodies.

Key words : nuclear magnetic resonance; magnetic resonance imaging; inside-out probe, anti-solenoid coil;

saddle coil; dual surface coil
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Fig. 1. RF-field distribution for an anti-solenoid coil.
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Fig. 2. Inside-out probes: (a) side-view and top-view of an
anti-solenoid probe: the diameter 2a is 2.5cm. the distances be-
tween the two solenoids, 2h for the anti-solenoid probes
constructed are 0.5, 1.0, 1.5. 3.0cm: (b) dual surface coil {c)
saddle coil.
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Table 1. AQuality factors of the inside-out 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.

Coil description i

Interval Q(Unloaded) . Q(Loaded)
( # of turns)

Antisolenoid | 0.5em(2) “ 144 80
Coil 1.0cm(2) i 73 47
1.5¢cm(2) 71 40
1.5em(3) 64 24

3.0cm(3) 50 B
Saddle Coil 110 82
Dual Surface Coil 7 148
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Fig. 5. 2 dimensional images of the water phantom: on the
left column axial 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 0.5cm(2h)
anti-solenoid probe (b) imaging for the dual surface coil (c)
imaging for the saddle coil (d) images for the head coil (e)
images for the body coil.
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Fig. 6. Signal-to-noise ratios for the probes: signal-to-noise
ratios for the commercial probes (body coil, head coil), for the
anti-solenoid(AS) probes with the solenoid distances, 0.5, 1.0,
1.5, 3.0cm, and for dual surface coil and saddle coil.
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