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Monochromatic X-ray propagation in multi-Z media for imag-
ing and diagnostics including K, Resonance Fluorescence MAXIMILLIAN
WESTPHAL, The Ohio State University, SARA LIM, Medical College of Wiscon-
sin, SULTANA NAHAR, ANIL PRADHAN, The Ohio State University — Aimed
at monochromatic X-ray imaging and therapy [1], broadband, monochromatic, and
quasi-monochromatic X-ray sources and propagation through low and high-Z (HZ)
media were studied with numerically and experimentally. Monte Carlo simulations
were performed using the software package Geant4, and a new code Photx, to sim-
ulate X-ray image contrast, depth of penetration, and total attenuation. The data
show that monochromatic and quasi-monochromatic X-rays achieve improved con-
trast at lower absorbed radiation doses compared to conventional broadband 120
kV or CT scans. Experimental quasi-monochromatic high-intensity laser-produced
plasma sources and monochromatic synchrotron beam data are compared. Physi-
cal processes responsible for X-ray photoexcitation and absorption are numerically
modelled, including a novel mechanism for accelerating K, resonance fluorescence
via twin monochromatic X-ray beam [2]. Potential applications are medical diag-
nostics and high-7Z material detection.
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