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The Tower Experiments were modeled using the MCNP5 image detector (radiography) 
package. The tower experiments utilized either a 6 or 15 MeV bremsstrahlung source. 
E x  perirnental data was gathered for eight configurations. Calculational results are 
presented for Experiinent 3, small colliniator (illuminates about a 4.6 cm diameter beam 
at the object), high scatter geometry (lead plates between the object and the detector), and 
with a 6 MeV bremsstrahlung source. Calculations were performed to observe the 
differences in thc calculated results for, 1) particle flux averaged over a surface, 2) 
particle flux at a point detector, and 3) tlie radiography tally (point detectors with direct 
and scatter). The calculated differences were observed with coherent scatter and without 
coherent scatter. Calculations were also performed to observe the model sensitivity to the 
lead and tungsten part inaterial properties imd dimensions. 

Most of' the differenccs between the calculated results for the tallies were small. Small 
differences were observcd bctween thc flux averaged over a surface and the other tallies. 
This is clue to thc fact that the other tallies were point detectors, which are independent OC 
XCXt. 

Liltle di fference was observed between the calculations with and without coherent 
scatter. The d i h t m x x  that wcre observcd were predominantly due to statistical 
variations in the calculalion, Some diffcrences were observed €or the radiography tally 
that tallied only the scattered contributions to the grid of point detectors. The total, direct 
and scatter, was the same for both with and without coherent scatter. Coherent scatter is 
significant when low energy (0.0 1-1 .O MeV) photons and high-z materials are involved. 
Since only scattered contributions werc tallied, the photon energy was lower than the 
energy originating from the source. In addition the cxperimcntal configurati on analyzed 
involved predominantly high-r materials. Coherent scatter was found to be significant 
only for the scatter calculations. 

Most of the calculations were insensitive to expected variations in material properties and 
dirnensions. l'lre scatter only calculational results demonstrated a high sensitivity to 
expected variations in density and dimensions. For example a 1% variation in tungsten 
part densities resulted i n  about a 15% change in the calculated results. 

The MCNPS radiography tally was shown to provide a simulated radiographic image that 
is consistent with the experimental data ancl other tallies previously in MCNP. This tally 
sho~ild help with image enhancement ancl extraction of the image from the background. 
These calculational tcsts showed that the radiography tally performed satisfactorily for 
this experiment. 
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