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NEUTRON BEAM

Q1. What gamma
spectrum do we
expect?

Q2. What neutron
spectrum do we
expect?

Q3. How do each
change with varying
10B distributions?
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Thermal Neutron Capture Gammas — Target Nucleus 1°B

Target Nucleus=1°B
Strongest transition Ey=4444.00+-2.00 keV  %Iyunknown

Ey AEy  Iy/Iy(max) A(Ty/Ty(max))

(keV)  (keV) (%)

2120.00  0.00 4.6 0.21
2295.00 2.00 15.3 4.67
2534.00  2.00 23.0 3.26
444400 2.00 100.0 6.53
4711.00  2.00 38.4 2.35
5019.00  0.00 3.0 0.14
6739.00  2.00 29.2 2.05
7006.00  2.00 83.0 6.00
8916.00  2.00 23.0 3.26

1144700 2.00 S. 1.60



Thermal Neutron Capture Gammas — Target Nucleus 2%°Mg

Target Nucleus=2"Mg I
Strongest transition Ey=1808.68+-0.04 keV %Iy=93.00+-3.73 ONE OF THE

Ey AEy Iy/Iy(max) Ady/ly(max)) ~ MAJOR
) (%) ELEMENTS
287.50 40 0.04 0.01 IN THE BODY
347.20 12 0.06 0.01
374.43 08 0.13 0.02
391.00 .00 0.02 0.00
409.40 50 0.03 0.01
409.40 50 0.03 0.01
411.30 30 0.04 0.01
--------------------- I Y o) | = ———
8153.54  0.05 16.0 1.06
822560  0.40 0.2 0.02
831640  0.80 0.1 0.02
8409.70  0.90 0.0 0.01
8502.20  0.30 0.3 0.04
HIGHER THEN 853920  0.90 0.0 0.01
8552.20  0.30 0.3 0.03
PEAKIN 8957.70  0.50 0.1 0.02
RADIOTHERAPY 899650  0.90 0.0 0.01
9237.10  0.80 0.2 0.01
SPECTRA == 928268 0.06 2.4 0.16
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The neutron spectra from 10 detectors, lined up 1 cm apart, placed perpendicular to the
beam axis at the beam exit side of the head. The grayscale at each pixel denotes
log,,N,, where N, is the flux per source particle detected in energy bin e by the "

detector. A horizontal line profile drawn across the map would give the energy spectrum

by the specific detector; a vertical line profile of the same map would give the detector-
to-detector variation for the specific energy bin. Two peaks at 0.006 and 0.018 MeV are
visible. By moving 1 cm perpendicularly away from the central axis of the beam, N
dropped by two orders of magnitude. Data shown is from the simulation with one voxel
of tumour containing 30 ppm 1°B.



blood | tissue | tumour | tumour
MCNPX SIMULATION (ppm) | (ppm) | (ppm) | (voxels)
REPEATED WITH 11 15 10 0 0
DIFFERENT 1B 15 10 20 1
DISTRIBUTIONS: 15 10 30 1
15 10 40 1
Q1. What gamma :: :g zg 129
spectrum do we
0 15 10 30 149
expect*
15 10 50 88
Q2. What neutron 15 10 30 88
spectrum do we 15 10 50 1
expect? exceptthis| 0 0 0 0
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5" except this 0

blood | tissue | tumour | tumour
(ppm) | (ppm) | (ppm) | (voxels)
15 10 0 0
15 10 20 1
15 10 30 1
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15 10 50 1
0 0 0
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BEHIND THE SCENES
TFC CHANGED FROM DEFAULT TO 478 keV and 2.22 MeV BINS

F4:P F5:P
CELL-AVERAGED FLUX POINT-DETECTOR FLUX
LESS EFFICIENT DETERMINISTIC
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blood | tissue | tumour
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Thermal Neutron Capture Gammas — Target Nucleus 23Na

Target Nucleus=23Na
Strongest transition Ey=472.23+-0.03 keV %Iy=92.20+-1.20

Ey AEy Iy/Iy(max) A(Iy/Iy(max))
(keV) (keV) (%)
91.01 03 49.89 26
272114 i N n” N NN
5073.38 0.10 0.4 0.01
5112.85 0.11 0.5 0.02
5336.90 0.70 0.0 0.00
5445.33 0.12 0.1 0.01
5599.85 0.24 0.1 0.01
5612.12 0.03 0.1 0.02
5614.15 0.03 0.4 0.03
5617.30 0.02 43 0.12
5683.80 0.70 0.0 0.00
5703.20 0.30 0.0 0.01
5774.41 0.17 0.2 0.02
5784.40 0.50 0.0 0.01
6395.30 0.06 20.1 0.29

6486.16 0.14 0.4 0.02



Thermal Neutron Capture Gammas — Target Nucleus 2%°Mg

Atomic Weights and Isotopic Compositions for Magnesium

Relative Isotopic Standard
Isotope Atomic Mass Composition Atomic Weight Notes

12 Mg 24 23.98504190(20) | 78.99(4) 24.3050(6)
25 24.98583702(20) | 10.00(1)
26 25.9825930421) | 11.01(3)

TUT. TV .U v.uo V.Ul

411.30 .30 0.04 0.01
8153.54 0.05 16.0 1.06
8225.60 0.40 0.2 0.02
8316.40 0.80 0.1 0.02
8409.70 0.90 0.0 0.01
8502.20 0.30 0.3 0.04
8539.20 0.90 0.0 0.01
8552.20 0.30 0.3 0.03
8957.70 0.50 0.1 0.02
8996.50 0.90 0.0 0.01
9237.10 0.80 0.2 0.01

0282.68 0.06 2.4 0.16



