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Purpose: Althoughit is well known that quantitatve tomographyis impossble in sygemswith interior truncdion, this geometryis
being increasingl apgied to appicationssuchasconebeamCT and cardiacSPECT It hasbeenshownthatinterior problem,
reprentedby thetruncatedRadontransform hasa null-spacgandthuscouldtheoreticallyhaveanartifact) containingany smooth
functionin thefully sampédfield of view. In practice artifactstendto besmooth. Our purposes to theoreticallyunderstandvhat
artifactswill betypicaly generaed under theinterior probdem.

Method and Materials: A linear operabr is corstruced which generatesnemberf the null-spae of theinternalRadontransform.
A singular valuedecmpostion of this operatoris derivedand the singularvaluesareexamined.

Results: Thesingubrvauesare all nonzero,confirmingthatthe null-spaceof thetruncatedRadontransfom containsall smooth
functions. However,thesingular valuesdroprapidly. Whencombined with thepositivity constraintthis limits the magnitudeof all
butthelowest singular vedors.

Conclusion: Althoughthenull-space of thetruncaed Rada transformcontainsrapidly varying componentstheir amplitudewill be
expmertially small. This jusifies theuseof truncatedmages to quanttatively measureigh-spatiatfrequencyobjectssuchasorgan
bourdaries. Althoughtheformalnull-spaceis infinite-dimensbnal mostof thesedimensonsaremeasuedin practicewith high
acarrag. Theartfactsgereraedfrom actualimagescanbe descibedwith high accuracyby only afew (2—10) parameters.Thus,
suppements of thetruncateddatawith low-quality nontruncateddataor with simple priors canimprove the quantifiableaccuracyof
truncaed images.
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