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Radiation physics relevant to photon inhomogeneity calculation

The deposition of energy in tissue from a photon beam is fundamentally a two-step process:
A the photons interact in the medium to impart kinetic energy to charged particles
B charged particles then deposit their given energy through ionization and excitation events
aong afinite track
If 1 isestablished, then there is a linear relationship between total energy released per mass
(terma) and absorbed dose. However, if this condition does not hold (e.g., at tissue interfaces and

beam edges), this simplification isinvalid and the two steps must be more clearly distinguished.

A. Photon Interactions: The TERMA Step

In a therapeutic photon beam, a large number of photons are incident on the patient. The
termais given as the product of the mass attenuation coefficient u/p andthe 2 ¥ atapoint.
In water-like tissues, the probability of 3  dominates ( > 80 %) for energies between 0.05 MeV
and 10 MeV. Thus, accurate modeling of 3 ) is an essential ingredient of any method of

inhomogeneity correction for megavoltage photon beams.

B. Charged Particle Interactions: The DOSE Step

All the photon interactions release some energy to recoil charged particles which are
ultimately responsible for energy deposition in tissue. The charged particles are launched with a
spectrum of initial energies and directions.  These particles then slow down through 4, which
deposit energy locally along the particletrack and 5 that carry energy remotely away from the
charged particle track. To include only local energy deposition, the mass collisional stopping

power is thus more relevant to the energy deposited locally along the path of a charged particle.
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Papanikolau N, Badttista JJ, Boyer AL, et a. : Tissue inhomogeneity corrections for
megavoltage photon beams, AAPM Report 85, American Association of Physicists in
Medicine, 2004.
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