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Loss of 80 kV Beam in Air 

Monte Carlo results – 6 µm Ti window 

1 cm air gap 

3 cm air gap 

5 cm air gap 
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Low-voltage Concerns 

•  Dose gradient in dosimeters 
•  Thin film FWT and B3 dosimeters should 

work at 125 kV and above, but alanine will 
show a gradient even above 200 kV 

•  There are some temperature and 
humidity issues with FWT and B3   
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Low-voltage Concerns 

•  Problems with polyethylene 
•  Transmission IR 



Monte Carlo Energy Deposition 
in 12 µm HDPE Film 

6 µm Ti window 
80 kV dose gradient in film at 1 cm air gap 

air film 
backing 



Transmission FTIR Absorbance 
at 965 cm-1 in 25 µm HDPE Film 

125 kV, 6 µm Ti window, 2 cm air gap 



Low-voltage Concerns 

•  Problems with polyethylene 
•  Transmission IR 
•  ATR 



ATR FTIR Absorbance 
at 965 cm-1 in 890 µm HDPE Sheet 

~30 kGy at 3.0 MV 

Irradiated HDPE 

Unirradiated control 



 FTIR Spectrometer 
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Thickness x Density (g/cm2) 

Energy absorbed vs thickness 
 100keV to 120keV (0.2 PE) 
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Thickness x Density (g/cm2) 

Energy absorbed vs thickness 
120keV (0.2 PE) 

Split at 0.007  

Area of curve before split 
  Area of curve after split = 0.57 
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Thickness x Density (g/cm2) 

Energy absorbed vs thickness 
 75 keV to 100 keV (0.15 PE) 
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Electron Energy (KeV) 

Area ratios from 75 kev to 100 
(reference point: 6E-3 g/cm2) 
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Electron Energy (KeV) 

Area ratios from 120 kev to 150 
(reference point: 1E-2 g/cm2) 
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Electron Energy (KeV) 

Area ratios from 100 kev to 120 
(reference point: 9E-3 g/cm2) 
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%Difference between consecutive energy area ratios 

Area Ratio Variation 
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Questions? 


