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We present the design and simulation of an imagi ng systemthat enploys a conpact
nmul tiple source x-ray tube to produce a tonmpbsynthesis inmage froma set of
projections obtained at a single tube position. The el ectron sources within the
tube are realized using cold cathode carbon nanotube technol ogy. The primary

i ntended application is tonosynthesis-based 3D i mage gui dance during externa
beam radi ati on therapy. The tube, which is attached to the gantry of a nedica

Il inear accel erator (linac) imrediately below the nultileaf collimtor, operates
within the voltage range of 80 to 160 kVp and contains a total of 52 sources
that are arranged in a rectilinear array. This configuration allows for the
acqui sition of tonographic projections frommnultiple angles w thout any need to
rotate the linac gantry. The x-ray inages are captured by the sanme anorphous
silicon flat panel detector enployed for portal inmmging on contenporary |inacs.
The fiel d-of-view (FOV) of the system corresponds to that part of the vol une
that is sanpled by rays fromall sources. The present tube and detector
configuration provides an 8 cmx 8 cmFOV in the plane of the Iinac isocenter
when the 40.96 cmx 40.96 cmimging detector is placed 40 cmfromthe

i socenter. Since this tonbsynthesis application utilizes the extremties of the
detector to record inage detail relating to structures near the isocenter

si mul taneous treatment and imaging is possible for nost clinical cases, where
the treated target is a small region close to the linac isocenter. The

tonobsynt hesi s i nages are reconstructed using the simultaneous iterative
reconstruction techni que (SART), which is accel erated using a graphics
processing unit (GPU). W present details of the systemdesign as well as

si mul at ed performance of the inmagi ng system based on reprojections of patient CT
i mages.
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