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Abstract. 

 
The complex links existing between the chemical physics of radiations and biomedical applications such 

as radiation oncology need the complete understanding of early events triggered by an initial energy 

deposition in confined spaces of living matter. Recent advances powerful TW laser sources (~10
19 

W cm
-z

) 

and laser plasma interactions providing ultra-short relativistic particle beams (electron, proton) in the 

MeV domain open exciting opportunities for the development of high energy radiation femtochemistry 

(HERF), typically in the temporal range 10
-14 

-10
-11 

s. The lecture will deal with the concept of tenuous 

borderline that exists between direct and indirect molecular damage, considering the probing of 

short-lived quantum states and caging effects in the prethermal regime of secondary electrons. We will 

explain how this breakthrough would permit the innovating development of real-time nanodosimetry 

and open new perspectives for the emerging domain of spatio-temporal radiation biomedicine. This 

transdisciplinary field concerns the nano-scale insights into early radiation damages in biologically 

relevant environments or the selective control of 

pulsed cancerous tumor radiotherapy. 

 
 

 

 

U.O.S. “Adriano Gozzini” – Area della Ricerca – Via G. Moruzzi, 1 – IT56124 Pisa Tel. +39 050 3152235/2232/2443 Fax +39 050 

3152247 – P-IVA 02118311006 - C.F. 80054330586 – www.ino.it 

 


