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Purpose: A new monolithic silicon ∆E-E telescopewas evaluatedfor hadrontherapy applicationsby convertingthe physicaldata
providedby thedetectorto relative biological effect(RBE) for both modulatedandun-modulatedtherapeuticproton beams. Method
and Materia ls: The ∆E-E telescope provides information on lineal energy and particle identification that is based on energy
depositionswithin the∆E andE stagesof thedetector, collectedin coincidence. Thus,this detectorprovides additional information on
the quality of radiation fields over existing microdosimetrysystems. Sincedifferent particleswith the sameLET or linealenergy are
known to havedifferent RBE values, thecombinedlineal-energyparticle identificationdataprovidedby the∆E-E telescopeis likely
to beof radiobiological value. To investigate this, anRBE matrix basedon establishedin-vitro V79 radiobiology datawasdeveloped
linking the output of the device directly to radiobiological effect for two biological endpoints, RBE (10%) and low-dose-limit
RBE(α). Experimental data wascollectedandanalyzedfor 100MeVmodulatedandun-modulatedtherapeutic protonbeamswithin a
homogeneouspolystyrenephantom.Results: Proximal to thespread-out Braggpeak(SOBP),RBE(10%) andRBE(α) valuesof 1.2
and3.2 respectively weredeterminedfrom the measured responseof the device. The high spatial resolution of the ∆E-E telescope
allows for datacollectionin rapidly changing radiationfields, which is demonstratedwith derived RBE(10%) andRBE(α) valuesof
1.82 and 4.85obtainedfrom themeasured responseof thedeviceat theSOBP distaledge. Conclusions: This work hasdemonstrated
the ability of the ∆E-E telescope to provide RBE datafor proton radiationfields that is basedon experimentalin-vitro datafor V79
cells. This systemcould havean application to both hadrontherapy andradiation protectionasit provides a meansfor estimationof
RBE in “real-time” andverification of Monte Carlo simulations.


