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Purpose: Recentlytwo AAPM taskgroupshaveidentifiedtheneedfor moredetaileddataon theenergy andangulardistribution of
bremsstrahlungX-ray photonsproducedfrom thetargetof medical linearaccelerators. Previousstudieshadfocused on primary
photon beamtowardthepatient. On theotherhand,X-rayphotonsproducedat largeanglesareresponsiblefor neutron activationsin
the surroundingof theaccelerator head andfor thesecondaryradiation doseto thepatientoutsidethetreatmentvolume. This paper
presentsour effort to createa databaseon angular X-rayenergyandfluencedistributionsfrom a medicallinearaccelerator outsidethe
primarybeamdirection.

Method and Materials: Parametersfor a VarianClinac2100Coperatedin 6- and18-MV weremodeledusingtheMCNPX code.
Energyand360o angulardistributionsof photonsandelectronsemanating from radiotherapytargets weredeterminedusingMCNPX.
A tally spherewasplacedaround the targetin orderto characterizethefull 4π emittanceof theseparticlesfrom the target. Thetallies
werebinnedaccording to energyand thedirectionalcosine from a fixed vectorpointingperpendicularto thetargetface.

Results:Both the6- and18-MV photonbeamsare mostlyemittedin forward direction andarepredominatelyin low energies. A low
energypeak in thebackward direction is alsoseenin the 6-MV distribution. Theelectrondistribution emanatingfrom thetarget for
the6-MV platform is highly backward directed,while theelectrondistribution from the18-MV platform is mostlylow energyandhas
a forwardandbackward directedcontribution.

Conclusion: Theresults in these studiesareconsistentwith data from previousstudies.A detailed databaseon angular X-rayenergy
andfluencedistributionsfrom medicallinearaccelerator outsidetheprimarybeamdirectionwill allow thesourcesof thesecondary
photonuclearinteractionsto belocatedandmapped.


