

    
      
          
            
  
Welcome to pysrim’s documentation!

[image: _images/length-heatmap-log-cropped.png]
pysrim is a python package that aims to wrap and extend SRIM a
popular tool for simulating ions traveling through a material. There
are many pain points to SRIM and this package aims to address
them. These inclue compatibility with all OS’s, automation and crash
recovery of SRIM calculations, parsing of all output files, and
publication quality plots.

pysrim is heavily tested and documented. See modindex to
search through api documentation or using the search to find a
specific function.

Please see installation for getting pysrim intalled on your
machine. Next you will want to follow the simple tutorial to get
started. For a much more advanced example please see SiC ion damage
production jupyter notebook [https://gitlab.com/costrouc/pysrim/blob/master/examples/notebooks/SiC.ipynb].
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Installation

Installation of pysrim is easy via pip or conda. If you do not
have python installed on your machine and are new to python I would
suggest using anaconda [https://docs.anaconda.com/anaconda/install/].

Available on PyPi



	pip install pysrim







Available on Conda



	conda install -c costrouc pysrim







Available on Docker recommended no SRIM installation necessary



	docker pull costrouc/pysrim







You do not need to install SRIM if you are just doing
analysis. Otherwise for windows this is straightforward and normal
while for Linux and OSX you will need wine additionally installed.


Docker

There is a docker container with pysrim and SRIM already
installed. Some interesting tricks had to be done with using wine and
faking an X11 session. `xvfb-run -a ` creates a fake X11 session
within the docker container therefore allowing SRIM to run on servers
without displays. This is the method that I always use to run SRIM
calculations.

Image: costrouc/pysrim [https://hub.docker.com/r/costrouc/pysrim/tags/]

See
examples/docker [https://gitlab.com/costrouc/pysrim/tree/master/examples/docker]
for an example of how to use the docker image.




Linux and OSX

For linux an OSX you will need to first have wine installed. See this post [https://www.davidbaumgold.com/tutorials/wine-mac/] on installation of wine on OSX. For linux you will typically be able to install wine via apt get install wine or yum install wine. SRIM is compatible [https://appdb.winehq.org/objectManager.php?sClass=version&iId=13202] with wine.

Once you have wine installed run the installer script [https://gitlab.com/costrouc/pysrim/raw/master/install.sh] install.sh.

Click extract and then done. The installed version should be
SRIM 2013. To check for this see that an executable TRIM.exe is in
the directory.




Windows

A collegue of mine has gotten it to work easily on Windows but I
myself have no experience. Just download the executable at
[srim.org](http://srim.org/). Next you will extract the SRIM files
into a directory on your windows machine. Note the directory of
installation as it will be needed from trim.run(). Make sure that
your installed version is SRIM 2013. To check for this see that an
executable TRIM.exe is in the directory.







          

      

      

    

  

    
      
          
            
  
Tutorial

If you have already installed srim then lets get started! If not
please make sure to look at installation first.

In this tutorial we will cover all of the basics of pysrim.



	running a TRIM simple calculation


	analyzing TRIM calculation output files







Most emphasis will be put on what is possible for analysis of SRIM
calculations. Since all output files will be exposed as numpy arrays
the sky is the limit for plotting.

We will assume python 3 for this notebook and you should be using it
too. Python 2.7 is going be depreciated in 2020.

import os

import numpy as np
import matplotlib.pyplot as plt

from srim import TRIM, Ion, Layer, Target
from srim.output import Results





There are not too many important objects to import from srim. The
first srim import is for all of the components needed for automating a
SRIM calculation. While the second import is for the output results.


Run a SRIM Calculation

Running a srim calculation is much like the gui that SRIM provides.

Concepts:



	a list of Layers forms a Target


	a Layer is a dict of elements, with density, and a width


	an Element can be specified by symbol, atomic number, or name, with a custom mass [amu]


	an Ion is like an Element except that it also requires an energy in [eV]







# Construct a 3MeV Nickel ion
ion = Ion('Ni', energy=3.0e6)

# Construct a layer of nick 20um thick with a displacement energy of 30 eV
layer = Layer({
        'Ni': {
            'stoich': 1.0,
            'E_d': 30.0,
            'lattice': 0.0,
            'surface': 3.0
        }}, density=8.9, width=20000.0)

# Construct a target of a single layer of Nickel
target = Target([layer])

# Initialize a TRIM calculation with given target and ion for 25 ions, quick calculation
trim = TRIM(target, ion, number_ions=25, calculation=1)

# Specify the directory of SRIM.exe
# For windows users the path will include C://...
srim_executable_directory = '/tmp/srim'

# takes about 10 seconds on my laptop
results = trim.run(srim_executable_directory)
# If all went successfull you should have seen a TRIM window popup and run 25 ions!





The following code does a quick SRIM calculation of a 3 MeV Nickel ion
in a nickel target. We have set the displacement energy for Nickel at
30 eV with a density of 8.9 [g/cm^3]. Also notice that after running
the simulation with trim.run the results are automatically parsed
for us. After the calculation has completed many times we will want to
copy the results to a different directory.

output_directory = '/tmp/srim_outputs'
os.makedirs(output_directory, exist_ok=True)
TRIM.copy_output_files('/tmp/srim', output_directory)





If at a later point you would like to parse the srim calcualtions you
can use the srim.output.Results class to gather all the
output.

srim_executable_directory = '/tmp/srim'
results = Results(srim_executable_directory)








Plotting and Analysis of Results

Now we assume that we have completed several interesting SRIM
calculations. For this tutorial we will use results [https://gitlab.com/costrouc/pysrim/tree/master/test_files] within
the pysrim repository. You will need to download these files. We
will analyze results such as damage energy, ionization, and vacancy
production.

def plot_damage_energy(folder, ax):
     results = Results(folder)
     phon = results.phonons
     dx = max(phon.depth) / 100.0 # to units of Angstroms
     energy_damage = (phon.ions + phon.recoils) * dx
     ax.plot(phon.depth, energy_damage / phon.num_ions, label='{}'.format(folder))
     return sum(energy_damage)

 def plot_ionization(folder, ax):
     results = Results(folder)
     ioniz = results.ioniz
     dx = max(ioniz.depth) / 100.0 # to units of Angstroms
     ax.plot(ioniz.depth, ioniz.ions, label='Ionization from Ions')
     ax.plot(ioniz.depth, ioniz.recoils, label='Ionization from Recoils')

 def plot_vacancies(folder, ax):
     results = Results(folder)
     vac = results.vacancy
     vacancy_depth = vac.knock_ons + np.sum(vac.vacancies, axis=1)
     ax.plot(vac.depth, vacancy_depth, label="Total vacancies at depth")
     return sum(vacancy_depth)

 folders = ['test_files/2', 'test_files/4']
 image_directory = 'examples/images'
 os.makedirs(image_directory, exist_ok=True)





Here we initialize three plotting functions.

Damage energy vs depth.

fig, axes = plt.subplots(1, len(folders), sharex=True, sharey=True)

for ax, folder in zip(np.ravel(axes), folders):
    energy_damage = plot_damage_energy(folder, ax)
    print("Damage energy: {} eV".format(energy_damage))
    ax.set_xlabel('Depth [Angstroms]')
    ax.set_ylabel('eV')
    ax.legend()

fig.suptitle('Damage Energy vs. Depth', fontsize=15)
fig.set_size_inches((20, 6))
fig.savefig(os.path.join(image_directory, 'damagevsdepth.png'), transparent=True)





[image: _images/damagevsdepth.png]
Ionization energy vs depth

fig, axes = plt.subplots(1, len(folders), sharey=True, sharex=True)

for ax, folder in zip(np.ravel(axes), folders):
    plot_damage_energy(folder, ax)
    plot_ionization(folder, ax)
    ax.legend()
    ax.set_ylabel('eV')
    ax.set_xlabel('Depth [Angstroms]')
fig.suptitle('Ionization Energy vs Depth', fontsize=15)
fig.set_size_inches((20, 6))
fig.savefig(os.path.join(image_directory, 'ionizationvsdepth.png'), transparent=True)





[image: _images/ionizationvsdepth.png]
Total number of vacancies vs depth.

fig, ax = plt.subplots()

for i, folder in enumerate(folders):
    total_vacancies = plot_vacancies(folder, ax)
    print("Total number of vacancies {}: {}".format(folder, total_vacancies))

ax.set_xlabel('Depth [Angstroms]')
ax.set_ylabel('Number of Vacancies')
ax.set_title('Vacancies vs. Depth')
ax.legend()
fig.set_size_inches((15, 6))
fig.savefig(os.path.join(image_directory, 'vacanciesvsdepth.png'), transparent=True)





[image: _images/vacanciesvsdepth.png]
For a much more advanced example please see SiC ion damage production
jupyter notebook [https://gitlab.com/costrouc/pysrim/blob/master/examples/notebooks/SiC.ipynb]. This
tutorial is also available in notebook form [https://gitlab.com/costrouc/pysrim/blob/master/examples/notebooks/Analysis.ipynb].







          

      

      

    

  

    
      
          
            
  
Benchmarks


Docker vs Standard Linux

I wanted to benchmark running srim calculations on normal linux vs
within a docker container. TRIM on linux showed more variability
between job runs. When I refer to TRIM on linux it is equivalent to
wine TRIM.exe.

I used the parallel command to test differing number of cores. Yes
this is a simple approach but will be in the right ballpark and trends
are certainly compelling for the docker container. All test we done on
my two core Lenovo t440s.

Docker startup cost is 8.5 seconds vs 5.8 seconds for standard linux
process. But the docker container is significantly faster using
=xvfb-run= best performance is linux 8.3 ions/second vs docker 13.2
ions/second. These tests indicate that the docker container may have
better performance due to rending in a virtual X frame buffer.

The python simple script to be run is a Nickel in Nickel irradiation.

import os
from srim import Ion, Layer, Target, TRIM

ion = Ion('Ni', energy=3.0e6)
layer = Layer({
        'Ni': {
            'stoich': 1.0,
            'E_d': 30.0,
            'lattice': 0.0,
            'surface': 3.0
        }}, density=8.9, width=20000.0)
target = Target([layer])
trim = TRIM(target, ion, number_ions=100, calculation=1)
srim_executable_directory = '/tmp/srim'
results = trim.run(srim_executable_directory)
os.makedirs('/tmp/output', exist_ok=True)
TRIM.copy_output_files('/tmp/srim', '/tmp/output')





And the benchmarks results.

time parallel -j 6 python ni.py -- 1 2














	ions

	cores

	linux [s]

	linux [ion/s]

	linux [ion/s core]





	1

	1

	5.8

	0.17241379

	0.17241379



	100

	1

	29

	3.4482759

	3.4482759



	200

	1

	53

	3.7735849

	3.7735849



	200

	2

	35

	5.7142857

	2.8571429



	400

	2

	63

	6.3492063

	3.1746032



	300

	3

	43

	6.9767442

	2.3255814



	600

	3

	79

	7.5949367

	2.5316456



	400

	4

	55

	7.2727273

	1.8181818



	800

	4

	101

	7.9207921

	1.9801980



	1600

	4

	192

	8.3333333

	2.0833333



	500

	5

	65

	7.6923077

	1.5384615



	1000

	5

	121

	8.2644628

	1.6528926






time parallel -j 6 \
         docker run \
              -v $PWD/examples/docker/:/opt/pysrim/ \
              -v /tmp/output:/tmp/output
              -it costrouc/pysrim sh -c "xvfb-run -a python3.6 /opt/pysrim/ni.py" -- 1 2














	ions

	cores

	docker [s]

	docker [ion/s]

	docker [ion/s core]





	1

	1

	8.5

	0.11764706

	0.11764706



	100

	1

	27

	3.7037037

	3.7037037



	200

	1

	46

	4.3478261

	4.3478261



	200

	2

	31

	6.4516129

	3.2258065



	400

	2

	52

	7.6923077

	3.8461538



	300

	3

	39

	7.6923077

	2.5641026



	600

	3

	69

	8.6956522

	2.8985507



	400

	4

	39

	10.256410

	2.5641026



	800

	4

	67

	11.940299

	2.9850746



	1600

	4

	121

	13.223140

	3.3057851



	500

	5

	51

	9.8039216

	1.9607843



	1000

	5

	69

	14.492754

	2.8985507
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srim.core package


Submodules




srim.core.element module


	
class srim.core.element.Element(identifier, mass=None)

	Bases: object

Element from periodic table


	Parameters

	
	identifier (str, int) – Symbol, Name, or Atomic Number of element


	mass (float, optional) – Mass [amu] of element. Default is most common isotope atomic
weight








Examples

Constructing a Helium Atom.

>>> Element('He')
<Element symbol:He name:Helium mass:4.00>





>>> Element('Helium')
<Element symbol:He name:Helium mass:4.00>





>>> Element(2)
<Element symbol:He name:Helium mass:4.00>





>>> Element('He', 4.3)
<Element symbol:He name:Helium mass:4.30>






	
atomic_number

	Element’s atomic number






	
mass

	Element’s mass






	
name

	Element’s formal name






	
symbol

	Element’s atomic symbol












srim.core.elementdb module


	
class srim.core.elementdb.ElementDB

	Bases: object

Element database at srim.data.elements.yaml


	
classmethod lookup(identifier)

	Looks up element from symbol, name, or atomic number


	Parameters

	identifier (str, int) – Unique symbol, name, or atomic number of element





Notes

This class is used for creation of elements, ions,
etc. but generally will not be needed by the user.










	
srim.core.elementdb.create_elementdb()

	






srim.core.ion module


	
class srim.core.ion.Ion(identifier, energy, mass=None)

	Bases: srim.core.element.Element

Representation of ion traveling through medium

Similar to srim.core.element.Element but associates an
energy with the element.


	Parameters

	
	identifier (str, int) – Symbol, Name, or Atomic Number of ion


	energy (float) – Energy [eV] of ion


	mass (float, optional) – Mass [amu] of element. Default is most common isotope atomic
weight








Examples

Constructing a Helium Ion.

>>> Ion('He', 1e6)
"<Ion element:He mass:4.00 energy:1.00e6 eV>"





>>> Ion('He', energy=1e6, mass=4.2)
"<Ion element:He mass:4.20 energy:1.00e6 eV>"






	
energy

	Ion’s energy [eV]






	
velocity

	Ion’s velocity [m/s]












srim.core.layer module


	
class srim.core.layer.Layer(elements, density, width, phase=0, name=None)

	Bases: srim.core.material.Material

Represents a layer in target


	Parameters

	
	elements (dict) – 
	dictionary of elements (srim.core.elements.Element, str, or int) with properties

	
	stoich  (float, int, required): Stoichiometry of element (fraction)


	E_d     (float, int, optional): Displacement energy [eV] default 25.0 eV


	lattice (float, int, optional): Lattice binding energies [eV] default 0.0 eV


	surface (float, int, optional): Surface binding energies [eV] default 3.0 eV











	density (float) – density [g/cm^3] of material


	width (float) – width [Angstroms] of layer


	phase (int) – phase of material (solid = 0, gas = 1). Default solid (0).


	name (:obj:`str:, optional) – name of the Layer (defaults to chemical_formula)








Examples

Construct a layer of SiC with experimental values.

>>> Layer({
    'Si': {
       'stoich': 0.5,
       'E_d': 35.0, # Displacement Energy [eV]
       'lattice': 0.0,
       'surface': 3.0
    },
    'C': {
       'stoich': 0.5,
       'E_d': 20.0, # Displacement Energy [eV]
       'lattice': 0.0,
       'surface': 3.0
}, density=3.21, width=10000.0)






	
classmethod from_formula(chemical_formula, density, width, phase=0, name=None)

	Creation Layer from chemical formula string, density, width, phase, and name


	Parameters

	
	chemical_formula (str) – see srim.core.material.Material.from_formula() for
allowed formulas. Quite flexible.


	density (float) – density [g/cm^3] of material


	width (float) – width [Angstroms] of layer


	phase (int) – phase of material (solid = 0, gas = 1). Default solid (0).


	name (:obj:`str:, optional) – name of the Layer (defaults to chemical_formula)








Notes

This method is not used as much since you do not have an
easy way to set the displacement energy.






	
name

	Layer’s Name






	
width

	Layer’s width












srim.core.material module


	
class srim.core.material.Material(elements, density, phase=0)

	Bases: object

Material Representation


	
chemical_formula

	Material’s chemical formula






	
density

	Material’s density






	
classmethod from_formula(chemical_formula, density, phase=0)

	Creation Material from chemical formula string and density


	Parameters

	
	chemical_formula (str) – chemical formula string in specific format


	density (float) – density [g/cm^3] of material


	phase (int, optional) – phase of material (solid = 0, gas = 1). Default solid (0).








Notes


	Examples of chemical_formula that can be used:

	
	SiC


	CO2


	AuFe1.5


	Al10.0Fe90.0








Chemical Formula will be normalized to 1.0






	
phase

	Material’s phase












srim.core.target module


	
class srim.core.target.Target(layers)

	Bases: object

Target that Ion Impacts


	Parameters

	layers (list) – list of srim.core.layer.Layer to construct Target





Examples

Lets construct a SiC target. While only one layer is shown an
arbitrary number of them can be used.

>>> Target([Layer({
    'Si': {
       'stoich': 0.5,
       'E_d': 35.0, # Displacement Energy [eV]
       'lattice': 0.0,
       'surface': 3.0
    },
    'C': {
       'stoich': 0.5,
       'E_d': 20.0, # Displacement Energy [eV]
       'lattice': 0.0,
       'surface': 3.0
}, density=3.21, width=10000.0)])






	
width

	total width of target (sum of layers)












srim.core.units module

Units module to convert some SI units to SRIM units


	eV <-> J/eV


	amu <-> kg/amu







srim.core.utils module

Utility functions that are used to construct Target and Ion


	
srim.core.utils.check_input(input_type, condition, value)

	




	
srim.core.utils.is_greater_than_zero(value)

	




	
srim.core.utils.is_one_to_eight(value)

	




	
srim.core.utils.is_one_to_seven(value)

	




	
srim.core.utils.is_positive(value)

	




	
srim.core.utils.is_quoteless(value)

	




	
srim.core.utils.is_srim_degrees(value)

	




	
srim.core.utils.is_zero(value)

	




	
srim.core.utils.is_zero_or_one(value)

	




	
srim.core.utils.is_zero_to_five(value)

	




	
srim.core.utils.is_zero_to_two(value)
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Submodules




srim.input module

Write Inputfile for SRIM and TRIM calculations


	
class srim.input.AutoTRIM(mode=1, restart_directroy=None)

	Bases: object


	
write()

	write AUTOTRIM in current directory










	
class srim.input.SRInput(sr)

	Bases: object

Input file for Stopping and Range (Calculations)


	Parameters

	sr (srim.srim.SR) – SR class to use for writting file






	
newline = '\r\n'

	




	
write()

	Write SR calcualtion to SR.IN










	
class srim.input.TRIMInput(trim)

	Bases: object

Input File representation of TRIM run


	Parameters

	trim (srim.srim.TRIM) – A TRIM calculation to use for writing a file






	
newline = '\r\n'

	




	
srim_num_elements

	Number of unique elements in target (layer elements treated as unique)






	
write()

	Write TRIMInput class to TRIM.IN












srim.output module

Read output files of SRIM simulation

TODO: Read header information


	
class srim.output.Backscat

	Bases: object

The kinetics of all backscattered ions (energy, location and trajectory)

TODO: one day to be implemented! submit pull request please!






	
class srim.output.Collision(directory, filename='COLLISON.txt')

	Bases: object

Reads the SRIM Collisions file.

This is the most important file in my opinion. It records every
single collision and its energies. The file will get huge for
simulations with many collisions. Since the file can be larger
than the amount of RAM it will read the file in sections
(buffers).


	Parameters

	
	directory (str) – directory of calculation


	filename (str, optional) – filename for Collisions. Default COLLISON.txt













	
class srim.output.EnergyToRecoils(directory, filename='E2RECOIL.txt')

	Bases: srim.output.SRIM_Output

E2RECOIL.txt Energy transfered to atoms through binary collision


	Parameters

	
	directory (str) – directory of calculation


	filename (str, optional) – filename for EnergyToRecoils. Default E2RECOIL.txt









	
absorbed

	Energy [eV/(Angstrom-Ion)] absorbed from collisions with Atom

TODO: fix terminology






	
depth

	Depth [Ang] of bins in SRIM Calculation






	
ion

	Ion used in SRIM calculation

mass could be wrong






	
ions

	Energy [eV/(Angstrom-Ion)] transfered to material through ion collisions






	
num_ions

	Number of Ions in SRIM simulation










	
class srim.output.Ioniz(directory, filename='IONIZ.txt')

	Bases: srim.output.SRIM_Output

IONIZ.txt Ionization by ions and depth. Includes header information about calculation


	Parameters

	
	directory (str) – directory of calculation


	filename (str, optional) – filename for Ioniz. Default IONIZ.txt









	
depth

	Depth [Ang] of bins in SRIM Calculation






	
ion

	Ion used in SRIM calculation

mass could be wrong






	
ions

	Ionization energy [eV/(Angstrom Ion)] lost to electronic stopping
in incident ions






	
num_ions

	Number of Ions in SRIM simulation






	
recoils

	Ionization energy [eV/(Angstrom Ion)] lost to electronic stopping
in recoil ions










	
class srim.output.NoVacancy(directory, filename='NOVAC.txt')

	Bases: srim.output.SRIM_Output

NOVAC.txt Table of Replacement Collisions


	Parameters

	
	directory (str) – directory of calculation


	filename (str, optional) – filename for NoVacancy. Default NOVAC.txt









	
depth

	Depth [Ang] of bins in SRIM Calculation






	
ion

	Ion used in SRIM calculation

mass could be wrong






	
num_ions

	Number of Ions in SRIM simulation






	
number

	Replacement Collisions [Number/(Angstrom-Ion)]










	
class srim.output.Phonons(directory, filename='PHONON.txt')

	Bases: srim.output.SRIM_Output

PHONON.txt  Distribution of Phonons


	Parameters

	
	directory (str) – directory of calculation


	filename (str, optional) – filename for Phonons. Default PHONON.txt









	
depth

	Depth [Ang] of bins in SRIM Calculation






	
ion

	Ion used in SRIM calculation

mass could be wrong






	
ions

	Number of phonons [Phonons/(Angstrom Ion)] created from ions collisions






	
num_ions

	Number of Ions in SRIM simulation






	
recoils

	Number of phonons [Phonons/(Angstrom Ion)] created from recoils
resulting from ion collisions










	
class srim.output.Range(directory, filename='RANGE.txt')

	Bases: srim.output.SRIM_Output

RANGE.txt Table of the final distribution of the ions, and any recoiling target atoms


	Parameters

	
	directory (str) – directory of calculation


	filename (str, optional) – filename for Range. Default RANGE.txt









	
depth

	Depth [Ang] of bins in SRIM Calculation






	
elements

	Per elements [(Atoms/cm3)/(Atoms/cm2)] distribution of each element






	
ion

	Ion used in SRIM calculation

mass could be wrong






	
ions

	Ion final distribution [(Atoms/cm3)/(Atoms/cm2)]






	
num_ions

	Number of Ions in SRIM simulation










	
class srim.output.Results(directory)

	Bases: object

Gathers all results from folder


	Parameters

	directory (str) – directory to look for TRIM calculations





Notes


	Files that are looked for:

	
	IONIZ.txt handled by srim.output.Ioniz


	VACANCY.txt handled by srim.output.Vacancy


	NOVAC.txt handled by srim.output.NoVacancy


	E2RECOIL.txt handled by srim.output.EnergyToRecoils


	PHONON.txt handled by srim.output.Phonons


	RANGE.txt handled by srim.output.Range













	
exception srim.output.SRIMOutputParseError

	Bases: Exception

SRIM error reading output file






	
class srim.output.SRIM_Output

	Bases: object






	
class srim.output.SRResults(directory, filename='SR_OUTPUT.txt')

	Bases: object

Read SR_OUTPUT.txt file generated by pysrim SR.run()


	
data

	
	[

	<energy in keV>,
<electronic stopping in <units> >,
<nuclear stopping in <units> >,
<projected range in um>,
<longitudinal straggling in um>,
<lateral straggling in um>





]






	
ion

	
	{

	‘name’: <e.g. Silicon>,
‘Z1’: <int(atomic number)>,
‘A1’: <float(atomic mass)>





}






	
target

	
	{

	‘density g/cm3’: <float>,
‘density atoms/cm3’: <float>,
‘target composition’: {




	<element 1 symbol>’: {

	<int(Z)>,
<float(stoichiometric percent)>,
<float(mass percent)>





},
<element 2 symbol>’: {…},
…




}








}






	
units

	








	
class srim.output.Sputter

	Bases: object

The kinetics of all target atoms sputtered from the target.

TODO: one day to be implemented! submit pull request please!






	
class srim.output.Transmit

	Bases: object

The kinetics of all transmitted ions (energy, location and trajectory)

TODO: one day to be implemented! submit pull request please!






	
class srim.output.Vacancy(directory, filename='VACANCY.txt')

	Bases: srim.output.SRIM_Output

VACANCY.txt Table of the final distribution of vacancies vs depth


	Parameters

	
	directory (str) – directory of calculation


	filename (str, optional) – filename for Vacancy. Default VACANCY.txt









	
depth

	Depth [Ang] of bins in SRIM Calculation






	
ion

	Ion used in SRIM calculation

mass could be wrong






	
knock_ons

	Vacancies produced [Vacancies/(Angstrom-Ion) by ion]






	
num_ions

	Number of Ions in SRIM simulation






	
vacancies

	Vacancies [Vacancies/(Angstrom-Ion)] produced of element in layer










	
srim.output.buffered_findall(filename, string, start=0)

	A method of reading a file in buffered pieces (needed for HUGE files)








srim.srim module

Module for automating srim calculations


	
class srim.srim.SR(layer, ion, **kwargs)

	Bases: object

Automate SR Calculations


	Parameters

	
	leyer (srim.core.layer.Layer) – constructed layer for SR calculation


	ion (srim.core.ion.Ion) – constructed ion for SR calculation


	kwargs – See srim.srim.SRSettings for available SR
options. There are a few and none are required. Defaults are
appropriate for most cases.









	
run(srim_directory='/tmp/srim')

	Run configured srim calculation


	This method:

	
	writes the input file to <srim_directory/SR Module/TRIM.IN


	launches <srim_directory>/SR Module/SRModule.exe. Uses wine if available (needed for linux and osx)









	Parameters

	srim_directory (str, optional) – path to srim directory. SRIM.exe should be located in
this directory. Default /tmp/srim will absolutely need
to be changed for windows.














	
class srim.srim.SRSettings(**args)

	Bases: object

SR Settings


	Parameters

	
	energy_min (float, optional) – lowest energy in [eV] to calculation range


	output_type (int, optional) – specify units for output table
(1) eV/Angstrom
(2) keV/micron
(3) MeV/mm
(4) keV / (ug/cm2)
(5) MeV / (mg/cm2)
(6) keV / (mg/cm2)
(7) eV / (1E15 atoms/cm2)
(8) L.S.S reduced units


	output_filename (str, optional) – filename to give for SR output from calcualtion


	correction (float, optional) – Bragg rule correction. Usually no correction needed for heavy
elements. Default 1.0 implies 100% of value (no change). 1.1
will increase by 10%.








Notes

This class should never explicitely created. Instead set as
kwargs in srim.srim.SR






	
class srim.srim.TRIM(target, ion, calculation=1, number_ions=1000, **kwargs)

	Bases: object

Automate TRIM Calculations


	Parameters

	
	target (srim.core.target.Target) – constructed target for TRIM calculation


	ion (srim.core.ion.Ion) – constructed ion for TRIM calculation


	calculation (int, optional) – Default 1 quick KP calculation
(1) Ion Distribution and Quick Calculation of Damage (quick KP)
(2) Detailed Calculation with full Damage Cascades (full cascades)
(3) Monolayer Collision Steps / Surface Sputtering
(4) Ions with specific energy/angle/depth (quick KP damage) using TRIM.DAT
(5) Ions with specific energy/angle/depth (full cascades) using TRIM.DAT
(6) Recoil cascades from neutrons, etc. (full cascades) using TRIM.DAT
(7) Recoil cascades and monolayer steps (full cascades) using TRIM.DAT
(8) Recoil cascades from neutrons, etc. (quick KP damage) using TRIM.DAT


	number_ions (int, optional) – number of ions that you want to simulate. Default 1000. A lot
better than the 99999 default in TRIM…


	kwargs – See srim.srim.TRIMSettings for available TRIM
options. There are many and none are required defaults are
appropriate for most cases.








Notes

If you are doing a simulation with over 1,000 ions it is
recomended to split the calculaion into several smaller
calculations. TRIM has been known to unexpectedly crash mainly
due to memory usage.


	
static copy_output_files(src_directory, dest_directory, check_srim_output=True)

	Copies known TRIM files in directory to destination directory


	Parameters

	
	src_directory (str) – source directory to look for TRIM output files


	dest_directory (str) – destination directory to copy TRIM output files to


	check_srim_output (bool, optional) – ensure that all files exist













	
run(srim_directory='/tmp/srim')

	Run configured srim calculation


	This method:

	
	writes the input file to <srim_directory>/TRIM.IN


	launches <srim_directory>/TRIM.exe. Uses wine if available (needed for linux and osx)









	Parameters

	srim_directory (str, optional) – path to srim directory. SRIM.exe should be located in
this directory. Default /tmp/srim/ will absolutely
need to change for windows.














	
class srim.srim.TRIMSettings(**kwargs)

	Bases: object

TRIM Settings

This object can construct all options available when running a TRIM calculation.


	Parameters

	
	description (str, optional) – A name to give calculation. Has no effect on the actual
calculation.


	reminders (str, optional) – TODO: could not find description. default 0


	autosave (int, optional) – save calculations after every autosave steps. default 0 will
not autosave except at end


	plot_mode (int, optional) – Default 5.
(0) ion distribution with recoils projected on y-plane
(1) ion distribution with recoils projected on z-plane
(2) ion distribution without recoils projected on y-plane
(3) transverse plot of ions + recoil cascades, yz-plane
(4) all four (0-3) on one screen
(5) no graphics (default and at least 5X faster than others)


	plot_xmin (float, optional) – minimum x depth to plot only really matters if plot_mode
between 0-4. Default 0.0.


	plot_xmax (float, optional) – maximum x depth to plot only really matters if plot_mode
between 0-4. Default 0.0.


	ranges (bool, optional) – whether include RANGES.txt, RANGE_3D.txt to output
files. Default (0) False


	backscattered (bool, optional) – whether include BACKSCAT.txt to output files. Default (0)
False


	transmit (bool, optional) – whether include TRANSMIT.txt to output files. Default (0)
False


	sputtered (bool, optional) – whether include SPUTTER.txt to output files. Default (0)
False


	collisions (bool, optional) – whether include COLLISON.txt to output files. Yes they did
mispell collisions. Default (0) False


	exyz (int) – increment in eV to use for EXYZ.txt file. Default (0)


	angle_ions (float, optional) – angle of incidence of the ion with respect to the target
surface. Default (0) perpendicular to the target surface along
x-axis. Values 0 - 89.9.


	bragg_correction (float, optional) – bragg correction to stopping. Default (0) no correction


	random_seed (int, optional) – a random seed to start calculation with. Default random integer
between 0 and 100,000. Thus all calculations by default are random.


	version (int, optional) – SRIM-2008 or SRIM-2008 so not really much choice. Default (0)








Notes

This class should never explicitely created. Instead set as
kwargs in srim.srim.TRIM
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