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A Comparison of Depth Dose Distributions for Electron Beams
Incident on Water by Using EGSnrc, EGS54, MCNP4C, and MCNP4B
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Abstract

Depth dose distributions for broad parallel beams of monoenergetic electrons of 0.025 to 4MeV,
incident normally on water, using the EGSnrc, MCNP4AC, and MCNP4B Monte Carlo code, are
calculated and compared. The results of EGS4 carried out by Hanyang Univ. in 1993 were referred
and compared each other. For the broad parallel beam, the absorbed doses at the water calculated
by EGSnrc, EGS4, MCNP4C, and MCNP4B are agreed within 2 to 3% each other. MCNP4B/4C
underestimated depth dose compared to the EGSnrc/EGS4 inner Rsy and overestimated it outer Rsp.
These differences and tendency partially attributed to the different multiple scattering theories and

Monte Carlo models for electron transport adopted in these codes. The difference between the



results of EGSnrc and EGS4 i1s about 3%, whereas the difference between MCNP4B and MCNP4C
1s very small within about 0.5%. There are some drastic changes in EGSnrc compared to MCNP4C.
MCNPAC has a small change such as electron library and some transport options based on a Class
I Monte Carlo Model whereas EGSnrc adopted new multiple scattering theory and new electron
step algorithm such as PRESTA-II. At high energy electron beam, the results of EGSnrc agreed
with MCNP4B/4C within 2% whereas the difference between EGSnrc and EGS4 is 4.4%. The
difference between EGSnrc and MCNP4B/AC are increasing as incident energy decreases. The
differences reaches about 5% at 25 keV.
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Dimensionless Depth Dose Distribution
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