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Abstract : The main magnet of an open MRI system usually has vertical magnetic field for the easiness of interventional
studies. In this paper, we introduce a convex gradient coil that can be used for interventional studies using a vertical field
open MRI system. For efficient interventional studies using fast MRI techniques, stronger gradient field strength and smaller
coil inductance are required. To satisfy this requirement, we have used convex gradient coil surfaces rather than planar ones.
By placing gradient coil wires on the convex surfaces, we can improve the accessibility to the patient during the scan while
maintaining the space for imaging. We have defined the convex surfaces at the prolate spheroidal coordinate, and we have
developed convex gradient coil design procedures using the finite element method. We also present simulation results on the
gradient coil performances with respect to the curvature of the convex surfaces.

Key words : Magnetic resonance imaging., Gradient coil, Convex surface, Minimum inductance, Finite element method, Prolate
spheroidal coordinate
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Fig. 2. Variables associated with the hyperboloid sur-
face. gc and ge represent the distances between the two
surfaces at the center and the edge, respectively.
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41.6 50 0.78 1.30
374 50 0.59 1.25
354 50 0.53 0.23
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Table 2. Performances of the x- gradlent coil. The number of turns is 32
@ 1.25 1.3 1.35 14 15
g.(m) 0.374 0416 0.447 0.469 05
Ww/Wg 2820 12660 29600 52440 95770
Inductance( « H) 106.8 1234 142.1 157.8 1694
Linearity error(x10™) 62.6 25.6 147 10.0 6.7
Gradient strength(mT/m/A) 0.23 0.17 0.15 0.13 0.12
Coil performance, 7 0.81 0.90 0.98 1.06 1.18
ge/ge 1.337 1.202 1.119 1.066 1.0
Coil performance, 72 1.08 1.08 1.27 1.12 1.18
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Table 3. Performances of the z-gradient coil. The nu-
mber of turns is 32

a 125 13 | 1.3 | 14 15
gc(m) 0.374 |1 0416 | 0.447 | 0.469 | 05
Ww/Wp 2820 112660 | 29600 | 52440 | 95770
Inductance(uH) 68.1 | 831 | 920 | 975 | 1046
Liniearity error(x10™) | 33.9 | 167 | 11.1 | 86 6.7
Gradient strength
0251021 019|017 | 016
(mT/m/A)
Coil performance, 7 | 275 | 3.17 | 3.41 | 357 | 360
ge/gc 1337|1202 | 1.119 | 1.066 | 1.0
Coil performance, 72 | 368 | 3.81 | 382 | 3.81 | 3.60
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