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High quality portal images can be essential for accurate localization and reproducible radiotherapy. A number of scenarios have been 
proposed in the past to retain the soft component of the photon spectrum in order to enhance the imaging quality in the environment of 
megavoltage beam, such as low-Z targets. Our work indicates that significant improvement can be achieved by either of two simple 
changes in the beamline. 1) An imaging mode using the same x-ray target as for treatment, consisting of a thin layer of high-Z 
material (gold or tungsten for high x-ray yield) and a low-Z plug (carbon or aluminum) as an electron stop. Self-filtration of x-rays in 
the target is insignificant. Since the flattening filter is the most important element in shaping the photon spectrum, images of improved 
contrast and resolution can be obtained by simply removing the flattening filter, without having to implement a low-Z target. 2) An 
alternative to removal of the flattening filter involves an aluminum plug inserted in an electron-foil hole. X rays, including a 
significant amount of soft x-rays, are produced without electron contamination downstream while the accelerator operates in 6 MeV 
electron mode. Preliminary phantom results show a remarkable improvement in contrast (to water) of about 250% for bone and 160% 
for soft tissue. Removal of the flattening filter also leads to a spatial resolution improvement of about 22%. A key advantage is that 
these simple changes in the beamline can be easily and economically implemented. 
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