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Included in this summary are plots for primary photon energy value at 100 MeV, 500 MeV and 1000 MeV photons directed into rocks of earth’s crustal compostion assumed at 2g/cc density.  
The plots shown are positions from -3000 mm to 3000 mm for distributions of gamma photons, electrons and positrons.  


In the first plot of each set along the horizontal axis is the conversion location of the primary photons to electrons and a little of positrons.

In the 2nd plot of each set along the horizontal axis is the generation location for secondary photons which are with parent_id=2.  There are no photons with parent_id=1 because the conversion from the primary photons results in only the electrons and positrons.


In the 3rd plot of each set along the horizontal axis is the conversion location for photons with parent_id =2, 3 and 4 or higher. 

The primary photons are 100 MeV and the face of the rock slab appears to
start at -2500 mm.  The rock slab was 3m thick.

In the 4th plot of each set along the horizontal axis is the generation location for electrons with parent_id=2.

In the 5th plot of each set along the horizontal axis is the termination location for electrons with parent_id=2, 3 and 4 or higher.
In the 6th plot of each set along the horizontal axis is the generation location for positrons with parent_id=2.

In the 7th plot of each set along the horizontal axis is the termination location for positrons with parent_id=2, 3 and 4 or higher.

Not included here, but higher energy photons at 5 and 10 GeVs were done also with a rock slab thickness of 6 m.
The generated photons in these higher energy values do reach deeper to 5 m.  However, most of these photons beyond the parent_id of 2 are at much lower energy values than the primary photons.

It appears my Geant4 simulation is not complete as it logged only photons, electrons and positrons at these energy values although I attempted to turn on all processes.  Nevertheless, the first look at the gamma photon penetration has useful to gauge on the depth requirement.  No quantitative results are included here yet for the above higher energy values but there were photons in the GeVs that penetrated beyond the 3 m range.  Of course, along with these photons were also the electrons and very little positrons in the shower.
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Fig 1.  Gamma attenuation plots for 100 MeV primary photons.  See the text above.
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Figure 2.  Electron generation and termination plots for 100 MeV primary photons.  In the upper plot, the condition required is for the generation location for the parent_id=2.  In the lower plot, the solid is for the case of parent_id=2, the dashed is for the case of parent_id=3 and the dotted is for the parent_id=4 or higher.
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Figure 3.  Electron generation and termination plots for 100 MeV primary photons.  In the upper plot, the condition required is for the generation location for the parent_id=2.  In the lower plot, the solid is for the case of parent_id=2, the dashed is for the case of parent_id=3 and the dotted is for the parent_id=4 or higher.
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Figure 4.  Gamma attenuation plots for 500 MeV primary photons.  
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Figure 5.  Electron generation and termination plots for 500 MeV primary photons.  In the upper plot, the condition required is for the generation location for the parent_id=2.  In the lower plot, the solid is for the case of parent_id=2, the dashed is for the case of parent_id=3 and the dotted is for the parent_id=4 or higher.
[image: image6.jpg]£un0603122600mevzgammaz3m, sk

2006/05/29 0002

VE o )
Enliles L)
ars | Mean 0.000
RS 0.000
05 £
o0zs |
0
028 |
o5 E
G E
| L | L L 5
000 -2000 1000 o oo 2000 3000
06031215001 sk
Un080312¢500mevzgommoz3m.
1o B E)
s Entries o
Mean 0.000
B F RMS 0.000
7 F
L
50 F
w0 [
50 E
P
0 E
5 Bl i | s L
Y5000 -zoob 1000 o o0 zom0 3000

e+ attenuation





Figure 6.  Positron generation and termination plots for 500 MeV primary photons.  In the upper plot, the condition required is for the generation location for the parent_id=2.  In the lower plot, the solid is for the case of parent_id=2, the dashed is for the case of parent_id=3 and the dotted is for the parent_id=4 or higher.
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Figure 7.  Gamma attenuation plots for 1000 MeV primary photons.  
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Figure 8.  Electron generation and termination plots for 1000 MeV primary photons.  In the upper plot, the condition required is for the generation location for the parent_id=2.  In the lower plot, the solid is for the case of parent_id=2, the dashed is for the case of parent_id=3 and the dotted is for the parent_id=4 or higher.
