






Figure 1: Complex valued voxel time course.
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The situation of the vector valued voxel observation residing in the two magnitude length

states is depicted in Fig. 2a while the situation of the two vector states that involve a

lengthening and rotation is depicted in Fig. 2b.

The activation model from magnitude-only data is sensitive to voxels that have task

related changes in the magnitude regardless of whether there are changes of any kind in

the phase, while magnitude activation from complex data specifically describes and dictates

whether or not we wish to include voxels that have task related phase changes. Recent

work by Hoogenrad (1998) and Menon (2002) indicates that there can be task related phase

changes, especially for voxels with “larger” venous fractions. Menon sought to account for

changes in the observed magnitude that could be accounted for by changes in the phase by

including voxel phase values as a random independent regressor variable in a least squares

model [7, 11].

Figure 2: Task related magnitude/phase changes.

(a) Magnitude-alone change (b) Magnitude and phase change

In fMRI we seek voxels with small vessels in parenchymal tissue having random orienta-

tions whose phase contributions are small in aggregate. Thus, in principle, the phase angle

contains information about the vasculature in the vicinity of the voxel. It is this information

that is sought to model and utilize. A generalization of the Rowe-Logan (2004,2005) com-

plex activation models is developed where the phase angle can be described with a linear
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Figure 6: Thresholded 5% FWE overlap maps.
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(a) UP, PO, & Hd vs Ha
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(b) UP, PO, & Hd vs Hb
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(c) UP, PO, & Hd vs Hc
































