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Figure S1. Measured gamma spectrum of polymer irradiated with 20 MeV helium ion beam. 

 

Figure S1 shows the gamma spectrum of the irradiated polymer. A strong single peak centered at 

511 keV was observed, which corresponds to the annihilation radiation (two 511 keV photons 

emitted in opposite directions) originating from the recombination of an electron (β-) and positron 

(β+). As discussed in the manuscript, positron-emitting nuclei (O-15) are formed by nuclear 

reaction (#1 and #5), and this radioisotope decays to a stable isotope (N-15). This decay process 

generates β+, which subsequently recombine with electrons to finally emit two 511 keV photons. 

Therefore, the measured gamma spectrum is strong evidence that C-12 was transformed to O-15 

and subsequently to N-15. 


