
AbstractID: 7157 Title: Development of an ultra-small C-band linear accelerator guide
and automatic frequency controller

Purpose:
Theaim of this studywasto evaluatetheperformanceof our newly developedC-bandlinearacceleratorguideanddigital AFC.

Method and Materials:
We are developingan image-guidedradiotherapysystemwith a gimbaledX-rayhead.Thesystemhasthecapability of pursuing
irradiation in additionto the capability of preciseirradiation with thehelpof theagile moving X-rayheadon thegimbals.
ThemovingX-rayhead requiresa very small C-bandacceleratorguideandcontrol systemto stabilizethe operationof theaccelerator
guide.Especiallyan automatic frequencycontroller (AFC) is neededto compensateproperlyfor thethermal characteristicsof the
acceleratorguideandassure a stable and optimizedperformanceof thetreatmentX-ray.
We inventeda smallsizeC-bandacceleratorandnewconceptdigital AFC. Basicbeamperformance, leakageradiationandAFC
control performancewereevaluatedwith anexisting radiotherapysystem.

Results:
Theacceleratorguideis 38 cm long including theelectron gunandweighsis about10kg.Theoutputbeamcurrentwas75mAwith a
transmissionefficiency of 58%.
Theaverageenergywas5.3MeV.Thebeamprofile was0.7mmx 0.9mmFWHM width at the88mm point on theaxisof the
acceleratorguide.Themaximum radiation leakageof theacceleratorguideat 100cmfrom theaxisof theacceleratorguidewas
0.33cGy/min at theratedX-rayoutputof 500cGy/min. This leakagerequiresno radiation shielding.
TheAFC acquiredtheresonancefrequencyof theaccelerator guidewithin 0.15s afterthebeamon andgavea stabletrackingand
adjustmentof thefrequencyof themicrowavesourceto theresonancefrequencyof theacceleratorguide.

Conclusion:
An ultra-small C-bandlinearacceleratorguideandnewconceptdigital AFC weredeveloped andtheperformanceof this systemwas
confirmed.
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