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INTRODUCTION A new approach to MR angiography, the NMR diffractive imaging technique, has been investigated. The expression of NMR
signals obtained in the NMR diffractive imaging technique is similar to the equation for Fresnel diffraction in light waves or sound waves. Therefore, it
is possible to reconstruct images focusing on optional plane in the depth direction using the data scanned two-dimensionally. Since blurred image
components out of focal-plane are superimposed on the focal-plane image, we have developed a new algorithm by which blurred image components are
effectively removed. These studies demonstrate the possibility of the proposed method as a fast imaging technique for MR angiography.
FRESNEL DIFFRACTIVE IMAGING TECHNIQUE TheFresnel diffractive imaging technique encodes the spatial information of the subject ina
manner of diffraction equation asalight or sound wave. A quadratic field gradient, whose field intensity changes in a quadratic form on the x-y plane,
and whose coefficient of the quadratic field gradient varies in the z direction by o, AB=b(1+ ozz){(x’— X\ +(y - y)z} , is scanned two-dimensionally in
the x-y plane, where b is a coefficient of a quadratic field gradient at z=0 and coordinates (X',y") are the center of this quadratic field gradient which
can be set to optional places by the field given from outside. The NMR signal equation v(x',y’) is given as the following equation[1];

v(x,y)=P[[ [~ p(x.y. 2 expl- i or(L+a2)|(x %) +(y - y)* Jexdydz (1)
where p(x,y) represents the spin density distribution in the subject, yis the magnetogyric ratio, 7 represents its impressed time, and P is a constant.
Images at any plane for z-coordinate can be reconstructed by inverse filtering technique.
EXPERIMENTS Experiments were performed using an ultra-low-field MRI scanner (0.02T) to acquire two-dimensional data in the proposed
technique. Figure 1 shows the results of reconstructed images. Even though blurred image outside the focal plane is superimposed on the focal-plane
image, the three-dimensional distribution of the subject can be recognized. To improve the accuracy of spatial distribution of the subject, a new
deconvolution algorithm which can remove blurred images components on the focal plane image, have been developed. We used the Maximum
Likelihood reconstruction method [2] based on the Bayes' theorem for conditional probabilities, as shown in Eq.(2),
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Figure 2 showsthe results of simulation experiment using awire-frame image model. Three-dimensional image model iscomposed of 128x128x16 data
matrix. Deconvoluted images with 20 iterations showed almost only focal plane image component. We can reconstruct MIP (Maximum Intensity
Projection) image with high fidelity using those focal plane images.

CONCLUSION A new MR fast angiographic imaging technique is presented and demonstrated. It was shown that proposed imaging and
reconstruction technique had the capability to provide images focusing on optional plane using the NMR signal scanned two-dimensionally.
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