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Abstract
The Geant4 Monte Carlo radiation transport toolkit provides the infrastru-cture required for the 
development of simulation where any kind of radiation is passing trough matter. A Cross Well 
Radar is a technique where a set of transmitting antennas placed underground generate radio-
waves that are detected by others antennas, this allows the measurement of electromagnetic 
properties of soil. The implementation of a simulated cross-well radar using GEANT4 requires 
that we characterize the antenna as a beam of photons equivalent in energy so the antenna 
radiation is expressed in terms of the library. With this a detail simulation of the energy 
dissipation in the soil can be put in place and we will pass to the next level of the simulation 
implementation, the simulated soil.
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Objective
The objective of this work is to develop a methodology to simulate the propagation of 
electromagnetic wave on soil using the Geant4 library. The idea is to construct an accurate 
simulation for the detection of underground contaminants based on medical devices 
techniques.

What is Geant4?
Geant4 is a Monte Carlo radiation transport toolkit that provides the infrastructure required for 
the development of simulation where any kind of radiation is passing trough matter. This 
library has been used extensively in High Energy Physics, Space radiation and instrumentation 
shielding studies, and in Medical Physics to do simulation of PET and SPECT scanners.

What is GATE?
GATE is an advanced opensource software developed by the international OpenGATE 
collaboration and dedicated to numerical simulations in medical imaging and radiotherapy. It 
currently supports simulations of Emission Tomography (Positron Emission Tomography - 
PET and Single Photon Emission Computed Tomography - SPECT), Computed Tomography 
(CT) and Radiotherapy experiments. 
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In the development of any technology, it is important to consider the social-economical impact the product will have. With regards to failing infrastructure the negative impacts on society can be enormous. For example, if a principal traffic bridge fails, it will have a huge negative impact socially and economically. The development of inspection techniques is necessary but the inspection method also can not be a social or economic hindrance. 

Since new technologies can accumulate huge costs in development, manufacturing, and maintenance it is important to develop an ID system which is applicable for a wide variety of structures.  This to will hopefully decrease the future costs of inspection, an ID system requires less man power and therefore less training.  Also desirable is a system which does not require the structure being analyzed to be closed to the public.  

The development of ID technology must obviously satisfy the technological specifications, but ultimately social and economic considerations must be made to make this a viable technology.  
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Conclusion
We have been able to setup the a computer cluster to run the computer intensive simulation and also the basic software package have been put in 
place. Some preliminary test have been run and now we are calibrating the particle beam. In the near future, once the calibration of the beam and the 
sensors are done we will make the simulation to run in parallel and later we will add soil to the simulation to see how the signal behave.

Research to Reality
The Geant4 technology is currently been use to simulate medical devices such as Positron 
Emission Tomography (PET) and Single Photon Emission Computed Tomography (SPECT). It 
plays a key role in the design of new medical imaging devices and in the development and 
assessment of image reconstruction algorithms and correction techniques. If successfully used 
to simulate the cross-well radar it could be also use to develop instrumentation and algorithms 
to find soil contaminants.  
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