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Purpose:
CurrentCT scannersperform CT scans by rotatinga singlebeamx-ray sourcearoundan objectand collectmultiple projection images
sequentially, oneat a time.The serial approachdemands fast gantry rotationand high x-ray peakpowerwhich in turn limits the CT
scanning speed. To overcomethose limitations, novel CT scannerswith multiple x-ray sources havebeen proposed anddeveloped,
such astheDynamic Spatial Reconstructor(DSR) from MayoClinic andthedualsourceCT from Siemens.Our approach is basedon
the carbon nanotubefield emissionmulti-pixel x-ray technologyand Hadamardmultiplexingprinciple.

Method and Materials:
For the proposedstationary multiplexing CT scanner,multiple x-ray sourcesarespatiallydistributedalongthe CT scanningpath.It
completelyeliminatesthe needfor gantry rotationduring CT scans.Furthermore,sincethex-ray radiation canbe readily modulatedto
form different waveformsdue to its field emissionmechanism, the CT scanningprocedurecan be multiplexed basedon Hadamard
multiplexing principle which hasbeenwidely usedin analytical instrumentsandcommunication areasto improvedatathroughput.

Results:
Without consideringnoiseeffects, Hadamard multiplexing methodcanincreasethe imagingspeedby a factor of (N+1)/2 whereN is
the number of projection images, without increasingthe x-ray peak power. This becomessignificant when N is large (~1000).
Experimentally, evenwith thepresence of noises, we havesuccessfully demonstratedthat significant gain in terms of imagingspeed
for Hadamardmultiplexingcanbeachievedusing ourprototypemulti-pixel x-ray imagingsystem.

Conclusion:
We show the feasibility of Hadamardmultiplexing radiographythat enablessimultaneouscollection of multiple x-ray images.The
combinationof themulti-pixel x-ray technology andmultiplexingprinciple hasthepotential to leadto a newgeneration of stationary
multiplexing CT scanners thathavedrastically increaseddata throughput andreducedx-raypeakpower.


