AbstractlD:6419Title: Qualifying MagneticMomentsin SmallCylindrical Objectsby
Compkx SumMethod

Purpose: Our ultimate goalis to quantify magnetic momerts of small cylindrical objectsin-vivo from MR
imageswithoutanya priori information We wantto achie\e this goal with the complexsummethod[1,2].

Methods: Simulation proceduesandthe expeimentalsetups were describedn [1]. The magneticnoment
is defined asp = O.SyA)(BOTEaf . The magnetc momentof anobject is propottional to the phasevalues

araund the object in MR phaseimages.Three corcertric circleswere chosenon a phag imagewith radii
R1, R, andRs. In thesimuations,if the magnett momentis known in advance, the phasevaluesaround the
objectcanbe usedto deerminetheradi, usingformulasin [3]. Eachradius hasto belargerthanthe size of
the phasealiasing areg2]. Knowing the radii canbe usedto deternine the magnetc momentof the object
[2]. We also study the uncetainties of the magretic momert with the presenceof both sygematic and
thermal noisesthrougherror propagatiormetiods.A gelimage is alsoanalyzed.

Resuts: For the uncertanty studies we found that the phasecombination (p1,¢2,¢03)=(3,2,1) in units of
radans, leadsto an uncetainty of the magietic moment within 3% of the expectedmomert, which seems
to be the lowestuncertainty Using this phase conmbination and the known magnetic moment-5.78 ppm
mn¥ from gd daa [1], we were ableto determne those three radii and thensolve the magretic momaent
betwea the gel-air interface. The resultis -5.53 ppmmn?¥ which is within 5% uncertairty of the expected
value

Condusions We haveshown thatthe currert metod is feasible of extractng the magneticmomentof a
smallcylindrical objectwithin goodaccuracy.
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