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Methods — detector system and Geant4 model Methods — reconstruction technique
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Geant4 Results — expected detector performance Results and Next Steps
e 1 | 1 | Based on the results in Table 2, we expect our system will perform with an accuracy
0.5 T Gamomom 000y 09| o;rboipio{oiéoa 09% L caton 000 0000 sufficient to 1dentify and characterize a number of different samples of interest. Detector
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03 0.3} ~lo3p e Sample o (g/cm’) | Hydrogen (M/cm?®) | Carbon (M/cm?) | Nitrogen (M/cm®) | Oxygen (M/cm?)
- 0,26 i ] 02 N Ammonium Nitrate |  1.725 0.086 0.00 0.043 0.065
.o;' o 0.1;  —-.- oS S R 0-15 Graphite 2.09 0.00 0.174 0.00 0.00
T2 3 en‘érgy ?MeV)a 789 0" 1ééﬁ%é%é9 L R T T (5|v| Vc)s 7 8 9 HDPE 0.94 0.134 0.067 0.00 0.00
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. . ) _ Hydrogen Peroxide 1.45 0.085 0.00 0.00 0.085
Figure 6: The same as Figure 5, Figure 7: The attenuated energy spectra and reconstruction results Water 1.00 0.111 0.00 0.00 0.056
but with the position and time for a 2x30.48x30.48 cm sample of pure hydrogen peroxide (left)
response of the detectors applied.  and water (right). The accuracy compared to the true molar Table 1: The true molar concentration and total density for all samples studied.
The total neutron cross sections of concentration is 7% or less for all elements. This degree of
each element have also been accuracy is sufficient to distinguish pure hydrogen peroxide from Sample 5 (gfem’) (%) H (M/em) (%) C (MJer®) (%) N (M) (%) O (Mjer®) (%)
convoluted with the expected water. Ammonium Nitrate || 1.73 + 0.064 (1.7) ] 0.084 = 0.002 (2.3) | 0.000 = 0.000 (0.0) | 0.051 = 0.003 (19) | 0.058 + 0.003 (11)
time-of-flight energy resolution. Graphite 2.05 +0.012 (0.1) | 0.000 + 0.000 (0.0) | 0.171 £ 0.001 (1.7) | 0.000  0.000 (0.0) | 0.000 = 0.000 (0.0)
HDPE 0.95 + 0.036 (0.9) | 0.131 +0.003 (2.2) | 0.068 = 0.003 (1.5) | 0.000  0.000 (0.0) | 0.000 = 0.000 (0.0)
Hydrogen Peroxide || 1.46 + 0.048 (0.6) | 0.080 + 0.003 (5.8) | 0.010 % 0.004 (n/a) | 0.000 % 0.000 (0.0) | 0.079 + 0.003 (1.2)
Water 1.07 +0.032 (6.7) | 0.108 +0.002 (2.7) | 0.000 + 0.000 (0.0) | 0.000 + 0.000 (0.0) | 0.058 = 0.002 (7.1)
References: Table 2: The reconstructed molar concentration of hydrogen, carbon, nitrogen, and oxygen for
1] A. Buffler. Radiation Physics and Chemistry 71 (2004) 853-861 several materials. These results are from two hours of runtime, using the Geant4 application
2] M.B. Chadwick et al. Nuclear Data Sheets 107 (2006) 2931 and with our expected detector response applied. The parameter errors are one standard
3] F. James and M. Roos. Computer Physics Communications 10 (1975) 343-367 deviation errors from the error matrix of Minuit, and the value in parentheses are the percent
4] R. Brun and F. Rademakers. Nucl. Inst. and Meth. in Phys. Res. A 389 (1997) 81-86 error of the value compared to the true values from Table 1.




