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Purpose: To investigatechanges in theemergentspectra of low-energyphoton-emitting brachytherapysourcesasa function of angle
in theplaneof thesource longaxis. Method and Material s: X-ray spectrometry wasperformedutilizing a high-purity germanium
detector, havinga 1 cm diameteraperture, located at a distanceof 177 cm from the center of the source. The source, with the long
axis parallel to the floor of the laboratory, was mountedon a rotating vertical post. Emergentspectra were measuredat rotation
intervalsthatvariedfrom 5 degrees to 15 degreesfor a total of forty spectrapersource. Theintensityratio of Kβ to Kα x raysfrom the
decay of the radionuclide, the intensity ratio of Ag Kα fluorescencex rays to the 35 keV emission line from I-125 sources that
contained silver, and the air-kermastrengthwere all calculated from the measuredspectra as a function of source rotation angle.
Results: Thedegree of anisotropyabout the axisperpendicular to the mid-point of the long axis of the source wascharacterizedby
calculatingtheratio of theair-kermastrength of thesourcepositioned perpendicularto andparallelto thedetectorface. Valuesof this
“air-anisotropy ratio”, αS, varied from 0.05 for a Pd-103 source with thick end capsto about 1 for an I-125 sourcewith a uniform
encapsulation thickness. Sourceswith low valuesof αS showeda significant increasein the Kβ-to-Kα intensityratio for emissions
from the seedends. Conclusion: Variations in the designsof brachytherapy sourcessignificantly influencetheir emergentspectra.
Measuring thespectra aroundthesesourceshasleadto anunderstandingof theresponseof well-ionizationchambers, usedin therapy
clinics to verify source air-kermastrengthprior to treatment, relative to theNIST Wide-Angle Free-Air Chamber(WAFAC) primary
standard.


