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SRIM
• SRIM is a collection of software packages which calculate many features of the 

transport of ions in matter

● Target: density, width, layer composition 
(atomic percentages)
● Ion: element, energy, angle
● Output: n° of ions, plotting window, 
random number seed, output files
● Type of calculation:

● Quick: “if you don’t care about details of 
target damage”

● Full Cascade: follows every recoil until 
its energy drops below the lowest 
displacement energy

● Monolayer collision steps: every 
collision is calculated without any 
approximation



Quenching factor

• Quick calculation mode, 1000 ions per 
run

• IONIZ.TXT: primary and secondary

ionization energy loss

• Integrating over whole range results 
in the total ionization energy loss

• QF=(E
ioniz,e

+E
ioniz,recoil

)/E 



Quenching factor
• E.Marconato used the Tables of Stopping 

Powers and Ion Ranges
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Quenching factor (protons)



Quenching factor (He)



Quenching factor (C)



Quenching factor (F)



Pysrim
Module for automating SRIM calculations

• Defines ion type and energy

• Defines target properties (atomic composition, density, width)

• Adjust the target width according to ion type and energy

• We found a way to fix the width of the bins in IONIZ.TXT (by default it’s 
1/100 of the width)

• Defines number of events and type of calculation

• Saves and renames the files of interest

This allows us to simulate event by event in an efficient way



Pysrim – target width
From the data of the quick calculation we estimated the target width 
necessary to fully contain the events; fit function p

0
Ep1



Ionization profile
COLLISON.TXT includes all 
the details of every collision 

with a target atom (also 
follows every cascade)

But
It doesn’t provide the 

ionization energy losses

IONIZ.TXT gives the ionization energy 
losses divided in the ions component 

(leading to the primary ionization) and 
a recoils component (leading to 

secondary ionization)
But

It doesn’t provide the 3D position

 → We need both



Ioniz-3D.TXT – only included in 2013 version

Ionization energy losses 
(ion+recoils) in 2D space

Pysrim is optimised for SRIM-2008, 
we’re trying to figure out how to 
produce this file

Ionization profile



Track reconstruction (He)

Data from COLLISON.TXT

● Red dots are recoils 
produced by the primary ion
 

● Blue dots are secondary 
recoils, produced by primary 
recoils



Track reconstruction (C)

Data from COLLISON.TXT

● Red dots are recoils 
produced by the primary ion
 

● Blue dots are secondary 
recoils, produced by primary 
recoils



Track reconstruction (F)

Data from COLLISON.TXT

● Red dots are recoils 
produced by the primary ion
 

● Blue dots are secondary 
recoils, produced by primary 
recoils



Ionization profile



Ionization profile

We want to relate the tracks to the 
ionization losses (but we only know 
the x position)



• Solve pysrim minor issues

• Run for several ions

• Better estimate the quenching factor

• Merge information of COLLISON.TXT, IONIZ.TXT

• With the help of Ioniz-3D.TXT and/or EXYZ.TXT?

Conclusions and future work
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