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Purpose:Our ultimate goal is to quantify magnetic moments of smallcylindrical objectsin-vivo from MR
images,withoutanya priori information. We wantto achieve this goal with thecomplexsummethod[1,2].

Methods: Simulation proceduresandthe experimentalsetups were describedin [1]. Themagneticmoment

is defined as 20.5 op B TEaγ χ= ∆ . Themagnetic momentof anobject is proportional to the phasevalues

around the object in MR phaseimages.Three concentric circleswerechosenon a phase imagewith radii
R1, R2 andR3. In thesimulations,if themagnetic momentis known in advance, thephasevaluesaround the
objectcanbeusedto determinetheradii , usingformulasin [3]. Eachradius hasto belargerthanthesize of
the phasealiasing area[2]. Knowing the radii canbe usedto determine the magnetic momentof the object
[2]. We also study the uncertainties of the magnetic moment with the presenceof both systematic and
thermal noisesthrougherror propagationmethods.A gel image is alsoanalyzed.

Results: For the uncertainty studies, we found that the phasecombination (φ1,φ2,φ3)=(3,2,1), in units of
radians, leads to an uncertainty of the magnetic moment within 3% of the expectedmoment, which seems
to be the lowest uncertainty. Using this phase combination and the known magnetic moment -5.78 ppm-
mm2 from gel data [1], we were able to determine those three radii andthensolvethe magnetic moment
between the gel-air interface.Theresultis -5.53ppm-mm2 which is within 5% uncertainty of theexpected
value.

Conclusions: We haveshown that the current method is feasible of extracting the magneticmomentof a
smallcylindrical objectwithin goodaccuracy.
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