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INTRODUCTION

* Monte Carlo simulations are ubiquitously considered the gold standard in radiation

Form Factor (F(q)) plots can be used to discern the
relative scatter intensity on a 2D detector. For an
isotropic signal, the scatter intensity can be

Table 1: Simulated vs Theoretical Attenuation Coefficients

transport simulations because of its statistics- based approach of tracking each particle : ; - )
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: maximum intensity to procure spectral information. Verification Material |NIST (cmA?-1)|Simulation (cmA-1) | %Difference | Absolute Difference
* MCGPU distinguishes itself from other Monte Carlo simulation packages because it runs Graphite 0.02 0.021 4.60% 0.001
on a GPU leading to demonstrably faster computation times (40x faster than a CPU). 1 - Water Vgrification | ' Graphite Verification Aluminum Verification Aluminum 0.091 0.086 3.90% 0.005
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* The XRD scatter signal is collected from photons that have undergone rayleigh scattering ﬁ : | N s E ;b | G 2 ehrf Xp. 763 Lt;c:glon(nm )1Sim. Pea Lcln::lslon(nm )% 2 f;;nce
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* MCGPU is verified against theoretical data by comparing detected scatter intensity and 2 1al j D ot | S o3t || ‘\ II .“ - Aluminum - 1 222 292 0%
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toolkit can be designed for cancer detection in the medical realm or q(nm™1) q(nm™) q(nm1)
opioid/explosives/threat detection in the aviation security realm. . . . . . .
Validation — Pencil Beam System Validation — Fan Beam System — 2D Scatter Comparison
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METHOD ; o of |

*  MCGPU requires an input file containing molecular and chemical information 0’ . - - — . ~ o o1f L) )fl y;« . 500
about the material being scanned: this is typically in the form of an F(q) (Form qlnm’1) %0 2 4 6 8 10 12 % 2 PR a0 12 u 0
faCtOI‘) curve q(nm 1) q(nm 1) 40 60 80 100 120 140 160 B0 200 20 G0 8 100 120 140 160 180 200

) Pixel # Pixel #

* The geometry, source, MCGPU material file, and number of histories(photons)
are specified in an input file then the simulation is run.

* Adata file containing the 2D Rayleigh scatter data is extracted and processed in CONCLUSIONS ACKNOWLEDGEMENTS CONTACT
MATLAB for analysis. The comparison metrics (peak location and attenuation coefficient percent differences) verify MCGPU simulations against + This work was funded by the INFORMATION
Pencil Beam (ED LAUE) Scanner Fan Beam Scanner theoretical data; all peak location and attenuation coefficients have percent differences < 5%. E:rﬁi‘;c?ggﬁ gf:;’gqgagc[’)[?oe&“rgz under |
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o The peak location percent difference and the relative scatter intensity and 2D scatter distribution validate MCGPU against « Dr. Andureu Badal (FDA) Oluwadamilola.fasina
the pencil beam test bed. (again, all peak location percent differences < 5%). « Mr. Brian Harrawood — Duke Radiology @duke.edu
. e The fan beam system is still in the early validation stage: the 2D scatter signal from water shown above features the coded
e 5 ’ w aperture that was added in the MCGPU model. Phone: (334)-707-
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Moving forward, the validated MCGPU simulator will be used to model complex geometries and scanners for a diverse set
of materials and system configurations.
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