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Figure S1: Yields for the formation of 
hydroxyl radicals as a function of time 
in the range of 1 ps to 1 μs for different 
proton LETs in a nm-volume (36.0 nm3). 
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Figure S2: Yields for the formation of 
hydrated electrons as a function of time 
in the range of 1 ps to 1 μs for different 
proton LETs in a nm-volume (36.0 nm3). 
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Figure S3: Yields for the formation of 
hydrogen atom as a function of time in 
the range of 1 ps to 1 μs for different 
proton LETs in a nm-volume (36.0 nm3). 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S4: Yields for the formation of hydrogen peroxide as a function of time in the range 
of 1 ps to 1 μs for different proton LETs in a nm-volume (36.0 nm3). 

Proton – 66.2 keV/μm  

Proton – 41.3 keV/μm  Proton – 28.0 keV/μm  

Proton – 16.9 keV/μm  Proton – 8.8 keV/μm  

Yi
el

d 
fo

r t
he

 fo
rm

at
io

n 
of

 h
yd

ro
ge

n 
pe

ro
xid

e 
(m

ol
ec

ul
es

/1
00

 e
V)

 

Time (ns) 

Proton – 81.5 keV/μm  

Time (ns) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S5: Yields for the formation of hydroxyl radicals as a function of time in the range 
of 1 ps to 1 μs by alpha particle at different LETs in a nm-volume (36.0 nm3). 
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Figure S6: Yields for the formation of hydrated electrons as a function of time in the range 
of 1 ps to 1 μs by alpha particle at different LETs in a nm-volume (36.0 nm3). 
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Figure S7: Yields for the formation of hydrogen radical as a function of time in the range 
of 1 ps to 1 μs by alpha particle at different LETs in a nm-volume (36.0 nm3). 
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Figure S8: Yields for the formation of 
hydrogen peroxide as a function of time 
in the range of 1 ps to 1 μs by alpha 
particle at different LETs in a nm-volume 
(36.0 nm3). 


