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Introduction to SRIM / TRIM

SRIM/TRIM  is the package devoted to passing of a particle through absorber(s).  It estimates / simulates:
●  Losses of energy of a beam of particles in an absorber,  and the spread after a given path.
●  range of ions penetrating the material
●  radiation losses in the material

It consists of:
●  Tables of measured and interpolated energy losses:   www.srim.org/SRIM/SRIMPICS/STOPPLOTS.htm
●  SRIM:   calculator of energy losses of a given ion passing through a (thin layer of a)  given absorber
●  TRIM:   simulation of a passage of ions through a given (set of) absorber(s)

How to install
Linux + Wine
● mkdir SRIM-2013 ; cd SRIM-2013
● wget www.srim.org/SRIM/SRIM-2013-Std.e
● mv SRIM-2013-Std.e{,xe}
● nice wine SRIM-2013-Std.exe
● cd SRIM-Setup ;  wine MSVBvm50.exe
● cp *.ocx .. ;  cd ..
● nice wine SRIM.exe

Windows
● Create folder   SRIM-2013  and go there.
● Download  www.srim.org/SRIM/SRIM-2013-Std.e
● Add  xe  to the end of the name SRIM-2013-Std.e  
● Run the executable to unpack stuff
● In the folder SRIM-Setup  run  MSVBvm50.exe
● Copy  *.ocx  to the main folder  SRIM-2013 
● Run  SRIM.exe

Troubleshooting

–  [Windows] TRIM crashes or freezes     Change date format to "English (US)" and time to dd-MMM-yy  (Win 10 / Win 11)
–  [Linux]       TRIM crashes or freezes       in file  ~/.wine/user.reg  change the variable sDecimal from "," to "."
–  Some OCX component not found              find this file in SRIM-Setup folder ⊕  do cmd  as admin ⊕ register it.
–  [Compound Dictionary] unreadable     add font  SRIM-2013/Linedraw.ttf  (and activate it)

● Help:   SRIM ReadMe (English-2011).rtf  file

http://www.srim.org/SRIM/SRIMPICS/STOPPLOTS.htm
https://www.windowscentral.com/how-change-date-and-time-formats-windows-10
https://www.xda-developers.com/how-change-date-format-windows-11/
https://support.cch.com/kb/solution.aspx/sw36146
https://www.cnet.com/how-to/how-to-add-remove-and-modify-fonts-in-windows-10/


  

Energy loss database on-line
● www.srim.org/SRIM/SRIMPICS/STOPPLOTS.htm

  shows the plots of   specific energy loss   ( = loss of energy per unit path )
     of    [ion X]  in  [any target]      or     of  [any ion]   in  [target X] .

● The unit of dE/dx is unusual:  [eV · cm2 / 1015] .  
That’s because the value of dE/dx is given for a target of 1 cm2 section which contains 1 atom.  

● Let’s call  NS1  the number of such atoms in your target.   How to calculate N
S1 

?

    For a target of given A and ρ,  the concentration n is :

    Number N
S1

 of atoms in a target of thickness x and section S
1
 = 1 cm2 :

−dE
dx

∼ M Z2

EKin |
Ion

∼ Z2

EKin /A| Ion

n
N A

= ρ
μ

Values of dE/dx for every specie
of beam ion were normalized
to the value for 13Al beam ion,
basing on the Bethe-Bloch 
approximation:

In order to retrieve the dE/dx
for your ion specie, 
you need to rescale:

− dE
dx |Ion X = − dE

dx |13 Al

× (Z Ion XZ Al )
2

N S 1(x) = n⋅ x

http://www.srim.org/SRIM/SRIMPICS/STOPPLOTS.htm
http://pdg.lbl.gov/2018/reviews/rpp2018-rev-passage-particles-matter.pdf


  

Main menue

(database available 
            in the 
"pro" version only)

SRIM, i.e. 
energy loss
calculator

SRIM Menue
EKin of beam ion  [keV]

Caution:  not Ekin /A
Limit:       Ekin/A ≤ 10 GeV

If the target is gaseous

Choice of units List of various 
chemical compounts

To add another
layer of material
to the absorber

For the compound:   corrections wrt. Bragg Rule

Show results

Stoichiometric 
composition,
e.g.  H2    Stoich = 2

[ρx] = g/cm2

Pint = σR
(ρ x)T
AT

N A

N (x) = N0 exp (−nTσ xT )

http://www.srim.org/SRIM/SRIM-2013-Pro.e
http://www.srim.org/SRIM/Compounds.htm


  

SRIM – results

dE/dx  from
electromagnetic  interactions

dE/dx  from
nuclear  interactions

Factors for 
conversions
between 
dE/dx units

Range  of 
beam ion
in an absorber

   Straggling
( positional dispersion
   of beam ions after 
   their stopping )



  

Selection of compounds

● List of categories:

● Bragg Rule: 

    For a compound made of atoms of type A ⊕ B,

dE
dx

= dE
dx |A + dE

dx |B
  It’s an approximation that has corrections

[ ☆]  for substances marked in this way,  SRIM
         includes corrections based on CAB model● Example:  Al ion penetrating the Iso-Butane gas

Stoichiometry  for  C4H10 

Density for pressure p = 1 atm. 
If p is different,  the density should be rescaled.
Caution: value for Iso-Butane @ p = 1 atm is 
                erroneous. Should be: ρ = 0,00251 g/cm3 

[ Link ] 

http://www.srim.org/SRIM/Compounds.htm


  

TRIM  –  Dialog box

    Simulation type:
1. Neglect damage of 
    target and emission 
    of atoms from target.

2. Full simulation

3. Allow for emission of 
    atoms from the target

thickness of
the absorber

Selection of 
compound substances

Click if 
the target
is gaseous

If the 
absorber has
more layers

No. of ions
to propagate

Choice of output files  (that TRIM will generate)

Important options: “Transmitted Ions/Recoils”   file  transmit.txt
 “Collision Details”  file  collison.txt

Go simulate!

Plots to be visualized
during the simulation 
(in-flight)

Range of beam axis  (“X”) 
on the plot



  

Choice of:
– plots
– output files

Profile of 〈dE/dx〉 as function of x
It changes along x, since particle’s 
energy drops during passage

Distribution of ion ranges

TRIM  –  simulation window

Tracing the
passage of
the beam ions



  

Straggling:  spread of energy and/or position of the beam ions after passage the absorber of a given thickness
                     (e.g.  a beam through a target/degrader  or  through the detector window)

0. We assume here that at least some beam ions would reach the end of the absorber.

In the TRIM dialog box:
1. Switch on  [Output Disk Files]  [Transmitted Ions/Recoils]      ,☑  and then select “1”
2. After the simulation:   check for the  transmit.txt  file in the  SRIM Outputs  folder.

After passage
through the
absorber

EKin of ion [eV]  ⊥ position [Å] deviation of 
direction

TRIM  –  beam straggling



  

TRIM  can print out  all the subsequent acts  of interaction  in the medium,  giving per interaction:
position of this interaction,  ion energy,  local value of the specific energy loss   (loss of E per unit of path).

In the TRIM dialog box:
1. Switch on   [Output Disk Files]      [Collision Details]      ☑
2. After the simulation:   check for the  collison.txt  file (typo is intended)  in the  SRIM Outputs  folder.

Example for 1 given ion.  Lines reporting the subsequent interactions appear in the raw output like this:

The raw output file is misformatted  (redundant “3” ‘s appear) . 
After correction, the upper printout should look like much cleaner:

TRIM  –  tracing the energy loss on the way
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