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In conventional biomedical applications intense and broadband high energy X-rays are used in therapy and diagnostics (theranostics)
to ensure sufficient tissue penetration for imaging or treatment. To avoid damages incurred by these, our proposed method, Resonant
Theranostics®®, aims to find narrow energy regions that corresponds to resonant absorption or emission. We show that such energy
bands lie below the K-shell ionization energy, contrary to the research focus on the K-shell ionization energy itself. Targeting these
energy bands, Auger processes can be initiated to produce a number of photons and electrons from each atomic/molecular species via
photon fluorescence and electron ejections.

We will report our study on the bromine compound bromodeoxyuridyne (BUdR), widely used as radiological contrast agent in radiation
imaging. The active system is Br°-Br* combination, which can emit or absorb X-rays in the relative narrow energy range of 12 to
13.6 keV, through 1s-np transitions. We will present the oscillator strengths and transition probabilities for various Auger or K-shell
1s—mnp transitions. We will show that the corresponding cross sections and attenuation coefficients per unit mass, are orders of magnitude
higher than the background and that at K-shell ionization energy. Employing these attenuation coefficients in the Monte Carlo simulation
program Geant4, we study the intensities of photon and electron emission spectra. * * ¢
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