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Abstract In ultra-low field magnetic resonance
imaging (ULF-MRI), the strength of a static magnetic
field can be comparable to that of gradient field. On
that occasion, the gradient field is accompanied by
concomitant gradient field, which yields distortion and
blurring artifacts on MR images. Here, we focused on
the distortion artifact and derived the equations
capable of correcting it. Its usefulness was confirmed
through the corrections in both simulated and
experimental images. This solution will be effective
for acquiring more accurate images in low and/or
ultra-low magnetic fields.
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Figure 1. Simulation conditions. (A) Gradient echo
pulse sequence. (B) Spin density or phantom used for
the simulation.
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Partial Solution for Concomitant Gradient Field

) | ®) ©

[

cm
cm
cm

T T T T T T
—4 =2 0 2 4 -4 -2 0 0 2 4
cm cm cm

%)
|

-
|

[N

Figure 2. MRI simulation results using the pulse sequence of Fig. 1(A). (A) MRI image without concomitant gradient
fields. (B) MRI image with concomitant gradient fields. (B) Corrected MRI image using Eq. (5). The simulation
parameters are as follows: By = 20.69 uT, G, = 1.86 uT/cm, Gymar = 2.31 uT /cm, 141 phase encoding steps, and

Tphase =0.1s.
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