AbstractlD:8512Title: NeutronYield andAngularDistributionfrom the 250 MeV
Protoninteractionan Water: A Geant4Monte Carlo Study

Objective: To simulate using GEANTA4 the interacion of 250 MeV protonsin waterto determinethe neutron yield and angular
distibution usingvarioushadranic interactbn processes.

Materials and Methods: A cylindrical waterphantom(length=40 cm, diameter=40 cm, density= 1 g/cm3,meanexcitation enegy =
75 €V) is surroundedby a spterical shell, that consbts of 18 detectors, each of which covers 10 degreein theta. In Geant4,
electromagnet energylossfor hadrons andleptonsare caegorizedaseither “standard”or “low enegy” processs. Thelow enegy
processs usedto extenddown particle interactons with energiesbelow the standardprocesgfor example:Protons1 keV, electrons
andphaons250eV). Therangecut for both low enegy andstandad processs loweredfrom the default valueof 10° m to 1.5x10°
m to improve the accuacy of simuldion. In the ca® of HI, elastt processefor protonsare calculatedoy G4LEpp and GHEISHA-
style G4LElastic;whereasthe inelastc processesor proton and neutron are calculatedoy G4ReCompoundMalel below 170 MeV,
and G4Cascadelnteafe abore 150 MeV; andfor neutronalsoby G4NeutonHPorLEInelasticModel. The neutron elasticprocesss
calculated using G4NeuronHPorLEMocl for energy greater than 4 eV. When the neutron enegy is lower than 4 eV,
G4NeutraHPThermiScateringData is used The simulationsarecarriedout usingl million incidentpencil beamproton.

Results: Neutronfluen@s per incident proton as a function of thetaare determined. Basedon hadraic processbeing usedin the
calculation thetotal numberof neutonsperincidert protonthatreachall eighteenthetadetectorsangedrom 0.124to 0.243.

Conclusions: Our results show that the hadronicprocessesdeedplay a criticad role for GEANT4 simulations We recommendthat
carefulsdection of physicsprocesgsfor particleinteradion is es&ntial in orderto intempretrealisticallysimulatedresults.



