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Passive and active dosimeters worn on the trunk by the workers exposed to 
radiation fields at their workplaces measure the personal dose equivalent 
Hp(10), which was introduced by ICRP 60 to provide an appropriate estimate 
of the protection quantity: the effective dose E. However, the angular and 
energy distributions of the radiation fields encountered at workplaces can 
generate an over or an under-estimation of E because of the response of the 
dosimeters or/and because of the definition of H p(10) itself. That is why the 
Institute for Radiological Protection and Nuclear Safety (IRSN) is evaluating 
the possibility of the measurement of the effective dose E using an 
instrumented anthropomorphic phantom. The determination of the effective 
dose E in mixed neutron/photon fields requires to identify the nature and the 
energy distribution of the incident fields in order to apply the right radiation  
weighting factor to the mean absorbed doses. So electronic detectors will 
have to be placed on the surface and inside the phantom in order to identify 
the nature of the radiation field and to measure the mean absorbed dose 
within the organs. The positions and the technical characteristics of the 
detectors are determined by simulating the spatial distributions of the energy 
losses within organs and tissues of the phantom. The  simulations are carried 
out with the Monte Carlo code MCNPX using mesh tallies (virtual grid 
superimposed to the phantom geometry) and a mathematical model of an 
anthropomorphic phantom based on the specifications of Cristy and 
Eckerman. The processing of the first numerical results corresponding to 
photon irradiations in standard configurations (AP, PA and LAT) shows that 
for the following organs: the lungs, the liver, the small intestine and the brain, 
just one detector is enough and that this detector is not necessarily located at 
the center of the organ. On the other hand, the deter mination of the energy 
deposited in the red bone marrow demands to place many detectors in the 
skeleton in order to take into account the red bone marrow distribution in the 
different bones. A more detailed study is carried out. The detectors will not  
allow the evaluation of the energy loss within the totalit y of the organs. Some 
assumptions and weighting factors are needed to extrapolate the mean 
absorbed doses from the measurements and generate an error on the 
estimation of the effective dose. A processing tool for the evaluation of the 
error is under studying. The paper presents the results of the simulations and 
some comparisons with experiments performed in photon fields using 
electronic and passive detectors. 
 
 
 

 


