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 Physics problem: describe the neutron photoproduction induced 

by a 50 MeV electron beam on a lead target, 2 radiation lengths long

and with a density of  10.6  g/cm3 (liquid lead radiator). A thin 

Mo thickness is around

I. Liquid lead radiator for neutron photoproduction
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Molybdenum

e - Lead

 Goal: characterize the neutron and photon fields around the 

source      

- neutron and photon fluences in a spatial mesh  

- neutron and photon spectra





How to optimize the biasing value in LAM-BIAS

 give a look at the cross sections in the game 

The macroscopic cross section  is  
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Where N0 is the atomic density. 

This means that a value what(2)=0.01-0.02  in the LAM-BIAS card is

reasonable
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The giant dipole resonance

peak  is around 700 mb  

 the mean free path  at 

the peak is   50 cm      

(= 0.02 cm-1).



Results 

(a)   Neutron  spectrum 
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(b) Bremsstrahlung spectrum 
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II. Shielding assessment in presence of muon photoproduction

 Problem: characterize the irradiation of a beam dump by a 50 GeV 

electron beam, taking into account the photoproduction processes 

 Goal: describe all the radiation fields important 

for the shielding assessment (mainly muons and neutrons)

e - AISI-316LGraphite
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Results 

(a)   Muon fluence
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Muons exiting from the dump
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(b)   Neutron  fluence
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