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Purpose:

CurrentCT scannergollect the projection imagesby a stepandshmt processusinga singlex-ray source. Theinefficient serialdata
collection schemeseverelylimits thedatacollection speedMultiplexing techniquewhich hasbeenwidely adoged in communication
devices holdsthe promise to significantlyincreasethe data throughput. It however hasnot beenappliedto x-ray radiogiaphy, mainly

dueto limitationsof the curentx-ray sourcetechnology.

Method and Materials:

We demonstratedhe feasibility of multiplexing radiographytechnigwe basedon the frequencydivision multiplexing (FDM) principle

andthe multi-pixel x-ray techrology. The catbon nanotibe basedfield emisson multi-pixel x-ray souice cangeneate spatally and

tempaally modulatedx-ray radation. During the multiplexing imaging processall the x-ray pixels were tumed on simukaneously
with each beammodulaed at a differert frequency.The superinposedx-ray signalswere capturedby an x-ray deted¢or and then

demultiplexed to recoverthe original nine projecton imagesfrom differentview angles.

Results:

In geneal a factor of N/2 (N= totd numberof images)increasen the speedcan be achievedusingthe multiplexing scheme This
becomes significantwhenN is large, for exampe for clinical CT scannersvhich use~10@ views per gantsy rotation. On the other
hand, if thetotal imaging time and x-ray dosearekept the sameasusedin the sequential processthenthe x-ray power,i.e. thetube
curren, canbereducedy a factor of N/2 by multiplexing becaisethe exposue time perimageis now longer.

Conclusion:

In summary,we showthe feasibility of multiplexing radiographythat enablessimultaneouscollectionof multiple projection images.
Ovenall the expeiment has sufficiently demonstatedthe efficiency of multiplexing for datacollectioncompaedto the currert serial
appoad. It hasthe potental to sigrificantly increasehe imagingspeedor CT scanningwithoutcompromsingtheimaging quality.



