
Introduction

Investigation of depth-dose profile of electron radiation in continuous and 
discontinuous materials based on Monte Carlo simulations and measurements

Methodology (cont.) Results (cont.)

Investigation of the depth-dose profiles of electron radiation induced by 10 MeV electron beam linear accelerator (UELR-10-15S2) in continuous and discontinuous materials has been performed based on Monte Carlo simulations and experiments. Three

materials were chosen such as water (density of 1.0 g/cm3), plastic (1.05 g/cm3) and food-like dummy (1.0 g/cm3). In the discontinuous mediums, the materials were separated into layers with the thickness of 0.2-0.4 cm by air gaps, but the total thickness of

the material mediums are kept the same. No significant difference of the depth-dose profiles in the continuous and discontinuous materials was found (less than 5%). The results are similar with the three materials, and an agreement between simulations and

experiments is obtained. The simulation depth-dose profile show that the practical range in plastic is 5.23 g/cm2, which is greater than that in water (5.02 g/cm2) and food-like dummy (4.94 g/cm2). This indicates that for plastic products irradiated by the

double-sided electron beam, it is possible to use a thicker package of 9.6 g/cm2 compared to the usual thickness of 8.8 g/cm2.
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Fig1. The cross sectional view of UELR-10-15S2 accelerator; 1 - accelerating structure (diaphragmatic waveguide); 2 - Chamber of a

scanning electromagnet; 3 - Сhamber of banding and scanning electromagnet; 4 - electron beam canal; 5 - scanning electromagnet; 6 –

banding and scanning electromagnet; 7 - bending electromagnets; 8 - a box with irradiated products; 9 - the conveyor dragging

irradiated boxes through ribbons electron beams; 10 - electron gun pulse transformer; 11 - electron gun; 12 - ferrite isolator (circulator);

13 - 16 - ion pump; 17 and 18 - magnetic induction sensors of beam current; 19 – beam stops.
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Fig 3. Depth-dose profile of 10 MeV electron in food like 

dummy in case continuous and discontinuous.

Fig 4. 10 MeV electron depth-dose profile simulated and 

measured in food like dummy with continuous and 

discontinuous case.
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Fig 7. Depth-dose profile of 10 MeV electron in water in case 

continuous and discontinuous

Fig 8. Depth-dose profile of 10 MeV electron in water in 

case continuous and discontinuous

Methodology

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

0.0 1.0 2.0 3.0 4.0 5.0 6.0

R
el

at
iv

e 
D

o
se

 (
kG

y)

Areal Density (g/cm2)

Cont. 1mm air-gap 2mm air-gap

3 mm air-gap 4 mm air-gap

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

0.0 1.0 2.0 3.0 4.0 5.0 6.0

R
el

at
iv

e 
D

o
se

 (
kG

y)

Areal Density (g/cm2)
Sim. Cont. Sim. 4 mm air-gap

Mea.Cont. Mea. 4 mm air-gap

Fig 5. Depth-dose profile of 10 MeV electron in plastic incase 

continuous and discontinuous.

Fig 6. 10 MeV electron depth-dose profile simulated and measured 

in plastic with continuous and discontinuous case
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Fig 9. Electron practice range in popular irradiated material, food like dummy, water and polymer

Fig 2. Simulation and Experiment measurement
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