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CHAPTER 1

pymcxray

Python scripts for using mecxray software
¢ Free software: Apache Software License 2.0

¢ Documentation: https://pymcxray.readthedocs.io.

1.1 Features

* TODO

1.2 Credits

This package was created with Cookiecutter and the audreyr/cookiecutter-pypackage project template.



https://pypi.python.org/pypi/pymcxray
https://travis-ci.org/drix00/pymcxray
https://pymcxray.readthedocs.io/en/latest/?badge=latest
https://pymcxray.readthedocs.io
https://github.com/audreyr/cookiecutter
https://github.com/audreyr/cookiecutter-pypackage
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CHAPTER 2

Installation

2.1 Stable release

Todo: Add pypi installation for this project.

Warning: Right now, the Stable release installation does not work.

To install pymcxray, run this command in your terminal:

$ pip install pymcxray

This is the preferred method to install pymcxray, as it will always install the most recent stable release.

If you don’t have pip installed, this Python installation guide can guide you through the process.

2.2 For developer

Clone the public repository:

’$ git clone git://github.com/drix00/pymcxray

Go in the project folder and install it with pip in developer mode:

$ cd pymcxray
$ pip install -e .



https://pip.pypa.io
http://docs.python-guide.org/en/latest/starting/installation/
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Note: The project use Git LFS for the test data file. Follow the information on Git LFS to get the test data when the
repository is pull.

2.3 From sources

The sources for pymcxray can be downloaded from the Github repo.

You can either clone the public repository:

’$ git clone git://github.com/drix00/pymcxray

Or download the tarball:

’$ curl -OL https://github.com/drix00/pymcxray/tarball/master

Once you have a copy of the source, you can install it with:

’$ python setup.py install

6 Chapter 2. Installation
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CHAPTER 3

Usage

To use pymcxray in a project look in the examples folder.

To run the example, you need to specify the task you want to do.

Spython simulation_test_maps.py generate

Note:

On windows use the py command and not python if you have more than one python version installed.

Currently these tasks are available:

generate
check
read
analyze

scheduled_read

At first, the script may look complex, but starting with a previous script it is easy to create a new script for you
simulation.

Each script has two parts:

* a class that subclass mcxray._Simulations were

— the simulation parameters are specified
— results needed extracted from the simulation

— analysis of the results can be done (this can be also done in another script)

¢ a main section were

— batch files are generated for the simulation

— the different task are selected using commend line argument.
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Note: These two parts could be separate in two python script (file) without problem. But it seem more logical to kept
them together and only have one python script file.

3.1 simulation_test_maps

To explain this example, we are going to start from the main section.

The batch file is define in a run method, which is called by the __main__, i.e., only run if the script is called from the
command line, but not run if imported.

When the script is ready, these task are run in that order:
1. generate
2. check
3. read

4. analyze

Spython simulation_test_maps.py generate

Start the batch files in parallel. It is easier to just select them all in Windows Explorer and right-click and open them.

BatchSimulationTestMapsMM2017_1.bat
BatchSimulationTestMapsMM2017_2.bat

To check the progress of all simulations, i.e., how many simulations are done and todo

’$python simulation_test_maps.py check

When all simulations are done, extract the results and save it in a hdf5 file.

’$python simulation_test_maps.py read

The specified results can be analysed using the script (from the hdf5 file) or analysed using another script. For example,
xray-spectrum-modeling project analyse the hdf5 file generate by this script.

An alternative to use the command line argument for these tasks, it to add them directly in the script and uncommenting
the task you want to run in the main section of the script.

if name == '__main__': #pragma: no cover

import sys

if len(sys.argv) == 1:
sys.argv.append (mcxray.ANALYZE_TYPE_GENERATE_INPUT_FILE)
#sys.argv.append (mcxray.ANALYZFE_TYPE _CHECK_PROGRESS)
#sys.argv.append (mcxray.ANALYZE_TYPE _ANALYZE_RESULTS)
#sys.argv.append (mcxray.ANALYZE TYPE_ANALYZE_SCHEDULED_READ)

By default the logging level is set at logging. WARN and above, but pymcxray gives a lot information at the log-
ging.INFO level so it is recommanded to set the logger level as follow

8 Chapter 3. Usage
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logging.getLogger () .setLevel (logging.INFO)

The complete __main__ is given below

if _ _name_ == '__main__': #pragma: no cover

import sys

logging.getLogger () .setLevel (logging.INFO)

logging.info(sys.argv)

if len(sys.argv) ==
sys.argv.append (mcxray.ANALYZE_TYPE_GENERATE_INPUT_FILE)
#sys.argv.append (mcxray.ANALYZE TYPE _CHECK_PROGRESS)
#sys.argv.append (mcxray.ANALYZFE_TYPE _ANALYZE_RESULTS)
#sys.argv.append (mcxray.ANALYZE_TYPE _ANALYZE_SCHEDULED_READ)

run ()

The run method have three components
* a configuration file, see Configuration file
* abatch file object, see Barch file
¢ one or more simulation subclass, see Simulation subclass

Here is a example of a complete run method

def run{():
# import the batch file class.
from pymcxray.BatchFileConsole import BatchFileConsole

# Find the configuration file path
configuration_file_path = get_current_module_path( file , "MCXRay_latest.cfg")
program_name = get_mcxray_program_name (configuration_file_path)

# Create the batch file object.
batch_file = BatchFileConsole ("BatchSimulationTestMapsMM2017", program_name,

—numberFiles=10)

# Create the simulation object and add the batch file object to it.
analyze = SimulationTestMapsMM2017 (relativePath=r"mcxray/SimulationTestMapsMM2017

n
",

configurationFilepath=configuration_file_path)
analyze.run(batch_file)

3.2 Configuration file

The configuration file is a ini style configuration file for using pymcxray. It define the paths needed to generate and
run the simulations.

[Paths]

mcxrayProgramName=console_mcxray_x64.exe
resultsMcGillPath=D:\Dropbox\hdemers\professional\results\simulations
mcxrayArchivePath=D:\Dropbox\hdemers\professional\softwareRelease\mcxray
mcxrayArchiveName=2016-04-11_11h41m28s_MCXRay_v1.6.6.0.zip

See the documentation of these functions for more detail on each option

3.2. Configuration file 9
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pymcxray.get_mcxray_program_name ()

pymcxray.get_results_mcgill_path ()

pymcxray.get_mcxray_ program path ()

pymcxray.get_mcxray_archive path ()

3.3 Batch file

The batch file is responsible to create the simulation structure with a copy of mcxray program. Batch files are generated
to easily run the simulations. One important parameter to set is the numberFiles, this is the number of batch files
generated and that can be run in parallel. For maximum efficiency it should be set as the number of logical processors
minus 1 or 2. For example, on a computer with 12 logical processors, the numberFiles should be set at 10.

See pymcxray.BatchFileConsole.BatchFileConsole documentation for more information about the
other parameters.

3.4 Simulation subclass

The simulation subclass allows to generate a lot of simulations by varying simulations parameters.

The main features are

¢ generate input files

— regenerate input files of simulations not done

* check the progress of the simulations: done and todo

* extract results from the completed simulation

— save the results in a hdf5 file for easier analysis

* optionally do the analysis of the results

To do that the user need to subclass pymcxray .

* pymcxray.mcxray

pymcxray.
pymcxray.
pymcxray.

pymcxray.

mcxray
mcxray
mcxray

mcxray

._Simulations
._Simulations
._Simulations
._Simulations

._Simulations

mcxray._Simulations and overwrite these method

._initData () (required)
.getAnalysisName () (required)
.createSpecimen () (required)
.read_one_results_hdf5 () (optional)

.analyze_results_hdf5 () (optional)

Warning: If any of the required method is modified, the simulation have to be redone completely. It is recom-
mended to just delete the root path for the analysis and generate the input files and do the simulations. For this
example, delete SimulationTestMapsMM2017 folder.

Warning: If pymcxray.mcxray._Simulations.read_one_results_hdf5 () is modified. In some
case, the hdf5 need to be deleted.1 Furthermore, if the results were deleted: delete_result_files is True, the simula-
tion have to be redone.

10
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Below are given example for each method, for more detail see the method documentation.

3.4.1 Init data

This method is used to specify the options for the analysis and also the parameters used in the simulations.
The most important options for the anslysis are:
* use_hdf5 to use the recommended hdf5 method. If it is False the older serial method will be used.

e delete_result_files if it is True, the result file are deleted after added in the hdf5 file. Very useful when creating
a lot files like for a map.

e createBackup if True create a backup of the hdf5 file before adding more results to it. Usefull to not loss data in
case of error or crash, but you should delete backup file manually as they can take a lot of space.

Warning: If delete_result_files is True, all results are deleted for a simulation and only the results specified in
pymcxray.mcxray._Simulations.read_one_results_hdf5 () arekept. [f pymcxray.mexray.
_Simulations.read_one_results_hd£f5 () is modified to extract more results, the simulation have to
be simulate again.

This is the recommended values for the options, only change them when you are sure everything is working OK.

def _initData(self):
self.use_hdf5 = True
self.delete_result_files = False
self.createBackup = True

The simulation parameters are specified in this method.

Note: If not specified, the script use MCXRay default parameters. Start MCXRay program to see the default value
of each parameters.

To change simulation parameters, create a pymcxray.SimulationsParameters.
SimulationsParameters object

self._simulationsParameters = SimulationsParameters ()

Two kinds of parameter can be added:
* varied specified with a list of values
* fixed specified with a single value

The script will automatically generate a simulation for all combination of the varied parameters.

Warning: Adding a lot of varied parameters with a lot of values can generate a lot of simulations. Above
1000 simulations, all tasks of the script will be slow because of the generation or reading of a lot of files. It is
recommended to start with 2 or 3 varied parameters and short list of values and test all tasks of the script. When
the tests are OK and results make sense, you can increase the list of values. To add more varied parameters, it is
receommended to create a new script with again only 2 or 3 varied parameters.

3.4. Simulation subclass 11
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The parameters that can be added are defined as keyword starting with PARAMETER_ in the module pymcxray .
SimulationsParameters. If you don’t find the parameter you want request an “enhancement” at https://github.
com/drix00/pymcxray/issues.

Here is an example how-to add simulation parameters

from pymcxray.SimulationsParameters import SimulationsParameters, PARAMETER_INCIDENT_
ENERGY_keV, PARAMETER_NUMBER_ELECTRONS, \
PARAMETER_BEAM_ POSITION_nm, PARAMETER_NUMBER_XRAYS

class SimulationTestMapsMM2017 (mcxray._Simulations):
def _initData(self):

# Local variables for value and list if values.
energy_keV = 30.0
number_electrons = 10000

#number_xrays_list = [10, 20, 30, 50, 60, 100, 200, 500, 1000]

number_xrays_list = [10]

xs_nm = np.linspace(-5.0e3, 5.0e3, 3)

probePositions_nm = [tuple(position_nm) for position_nm in np.transpose([np.
—tile(xs_nm, len(xs_nm)), np.repeat(xs_nm, len(xs_nm))]).tolist()]

# Simulation parameters
self. _simulationsParameters = SimulationsParameters ()

self._simulationsParameters.addVaried (PARAMETER_NUMBER_XRAYS, number_xrays_

self._simulationsParameters.addVaried (PARAMETER_BEAM POSITION_nm,
—probePositions_nm)

self._simulationsParameters.addFixed (PARAMETER_INCIDENT_ENERGY_keV, energy_

%kev)
self._simulationsParameters.addFixed (PARAMETER_NUMBER_ELECTRONS, number_

—~electrons)

3.4.2 Analysis name

This method specify the name of the analysis or experiment for which the simulation are done. Normally similar to
the name of the class and mostly used as basename for the input files and result files. In case of two scripts writing the
same path, it allows to differentiate them, but it is not recommended to run two scripts in the same folde.

class SimulationTestMapsMM2017 (mcxray._Simulations):

def getAnalysisName (self):
return "SimulationTestMapsMM2017"

3.4.3 Create specimen

This method is used to create the specimen for each simulation. The argument of the method contains the option of the
specific simulation and can be used to create the specimen. The pymcxray.Simulation.Simulation module
contains predefined specimen which can be use in this method.

12 Chapter 3. Usage
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Here an example how-to use the parameters argument and the predefined specimen

def createSpecimen(self, parameters):
weightFractions = parameters[PARAMETER_WEIGHT_FRACTIONS]

elements = [(self.atomicNumberA, weightFractions[0]),
(self.atomicNumberB, weightFractions([1])]
specimen = Simulation.createAlloyBulkSample (elements)

return specimen

A more complex example, where each region are specified is given below

def createSpecimen(self, parameters):
# Create the specimen with a name and number of regions.
specimen = Specimen.Specimen ()
specimen.name = "MapsOLl"
specimen.numberRegions = 10

# Region 0

region = Region.Region ()

region.numberElements = 0

region.regionType = RegionType.REGION_TYPE_BOX

parameters = [-10000000000.0, 10000000000.0, -10000000000.0, 10000000000.0, 0.0
—20000000000.0]

region.regionDimensions = RegionDimensions.RegionDimensionsBox (parameters)

[

specimen.regions.append (region)

# Region 1

region = Region.Region ()

region.numberElements = 2

region.elements = [Element.Element (27, massFraction=0.01), Element.Element (26,

—massFraction=0.99) ]
region.regionType = RegionType.REGION_TYPE_BOX
parameters = [-7.5e4, -2.5e4, -7.5e4, -2.5e4, 0.0, 0.2e4]
region.regionDimensions = RegionDimensions.RegionDimensionsBox (parameters)
specimen.regions.append (region)

Warning: Creating a specimen in MCXRay is complicate as sometime you need to create a empty region 0. Look
at the predefined specimen in pymcxray.Simulation.Simulation for help. Drawing the trajectory with
the FileFormat .Results.ElectronTrajectoriesResults will help debug the specimen. You can
also request a “help wanted” at https://github.com/drix00/pymcxray/issues.

3.4.4 Read one simulation results

This method extract results from one complete simulation and added them in a hdf5 group for this simulation. The re-
sult that can be extracted are in the package pymcxray.FileFormat .Results and only the class implementing
write_hdf5 () can be extracted. If the desired results does not implement the write_hdf5 () method, request
an “enhancement” at https://github.com/drix00/pymcxray/issues.

Note: The format of the hdf5 file is not well documented. Check the implementation of the write_hdf5 () method
and request an “enhancement” at https://github.com/drix00/pymcxray/issues for the documentation.

3.4. Simulation subclass 13
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Note: The program HDFView is useful to look at the hdf5 file. See https://support.hdfgroup.org/products/java/
hdfview/.

Here is an example how-to extract the electron results (BSE, TE, ...)

def read_one_results_hdf5(self, simulation, hdf5_group) :
electronResults = ElectronResults.ElectronResults ()
electronResults.path = self.getSimulationsPath ()
electronResults.basename = simulation.resultsBasename
electronResults.read()
electronResults.write_hdf5 (hdf5_group)

So far this class are implemented with hdf5 support
* pymcxray.FileFormat.Results.ElectronResults.ElectronResults

* pymcxray.FileFormat.Results.PhirhozEmittedCharacteristic.
PhirhozEmittedCharacteristic

* pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristic.
PhirhozGeneratedCharacteristic

* pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristicThinFilm.
PhirhozGeneratedCharacteristicThinFilm

* pymcxray.FileFormat.Results.XrayIntensities.XrayIntensities

* pymcxray.FileFormat.Results.XraySpectraRegionsEmitted.
XraySpectraRegionsEmitted

* pymcxray.FileFormat.Results.XraySpectraSpecimenEmittedDetected.
XraySpectraSpecimenEmittedDetected

3.4.5 Analyze all simulations

This method is only needed for the task analyze.

Often the method start by calling mcxray._Simulations.readResults () to read all new results and add
them in the hdf5 file.

The example below shows how-to open the hdf5 file in memory for somewhat fast analysis simulation. The file is read
only at the beginning and stored in memory.

def analyze_results_hdf5(self): #pragma: no cover
self.readResults ()

file_path = self.get_hdf5_file_path()

with hbpy.File(file_path, 'r', driver='core') as hdf5_file:
hdf5_group = self.get_hdf5_group (hdf5_file)
logging.info (hdf5_group.name)

Todo: Document pymcxray.mcxray

Todo: Document pymcxray.SimulationsParameters

14 Chapter 3. Usage
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Todo: Document pymcxray.Simulation

Todo: Document pymcxray.FileFormat.Results.ElectronResults.ElectronResults

Todo: Document pymcxray.FileFormat.Results.PhirhozEmittedCharacteristic.
PhirhozEmittedCharacteristic

Todo: Document pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristic.
PhirhozGeneratedCharacteristic

Todo: Document pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristicThinFilm.
PhirhozGeneratedCharacteristicThinFilm

Todo: Document pymcxray.FileFormat.Results.XrayIntensities.XrayIntensities

Todo: Document  pymcxray.FileFormat.Results.XraySpectraRegionsEmitted.
XraySpectraRegionsEmitted

Todo: Document pymcxray.FileFormat.Results.XraySpectraSpecimenEmittedDetected.
XraySpectraSpecimenEmittedDetected

3.4. Simulation subclass 15
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CHAPTER 4

Contributing

Contributions are welcome, and they are greatly appreciated! Every little bit helps, and credit will always be given.

You can contribute in many ways:

4.1 Types of Contributions

4.1.1 Report Bugs

Report bugs at https://github.com/drix00/pymcxray/issues.
If you are reporting a bug, please include:
* Your operating system name and version.
* Any details about your local setup that might be helpful in troubleshooting.

* Detailed steps to reproduce the bug.

4.1.2 Fix Bugs

Look through the GitHub issues for bugs. Anything tagged with “bug” and “help wanted” is open to whoever wants
to implement it.

4.1.3 Implement Features

Look through the GitHub issues for features. Anything tagged with “enhancement” and “help wanted” is open to
whoever wants to implement it.

17
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4.1.4 Write Documentation

pymcxray could always use more documentation, whether as part of the official pymcxray docs, in docstrings, or even
on the web in blog posts, articles, and such.

4.1.5 Submit Feedback

The best way to send feedback is to file an issue at https://github.com/drix00/pymcxray/issues.

If you are proposing a feature:

» Explain in detail how it would work.
» Keep the scope as narrow as possible, to make it easier to implement.

* Remember that this is a volunteer-driven project, and that contributions are welcome :)

4.2 Get Started!

Ready to contribute? Here’s how to set up pymcxray for local development.

1. Fork the pymcxray repo on GitHub.
2. Clone your fork locally:

$ git clone git@github.com:your_name_here/pymcxray.git

. Install your local copy into a virtualenv. Assuming you have virtualenvwrapper installed, this is how you set up

your fork for local development:

$ mkvirtualenv pymcxray
$ cd pymcxray/
$ python setup.py develop

. Create a branch for local development:

$ git checkout -b name-of-your-bugfix-or-feature

Now you can make your changes locally.

. When you’re done making changes, check that your changes pass flake8 and the tests, including testing other

Python versions with tox:

$ flake8 pymcxray tests
$ python setup.py test or py.test
$ tox

To get flake8 and tox, just pip install them into your virtualenv.

. Commit your changes and push your branch to GitHub:

$ git add .
$ git commit -m "Your detailed description of your changes."
$ git push origin name-of-your-bugfix-or-feature

. Submit a pull request through the GitHub website.

18
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4.3 Pull Request Guidelines

Before you submit a pull request, check that it meets these guidelines:
1. The pull request should include tests.

2. If the pull request adds functionality, the docs should be updated. Put your new functionality into a function
with a docstring, and add the feature to the list in README.rst.

3. The pull request should work for Python 2.6, 2.7, 3.3, 3.4 and 3.5, and for PyPy. Check https://travis-ci.org/
drix00/pymexray/pull_requests and make sure that the tests pass for all supported Python versions.

4.4 Tips

To run a subset of tests:

’$ python -m unittest tests.test_pymcxray

4.3. Pull Request Guidelines 19
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CHAPTER B

Credits

5.1 Development Lead

* Hendrix Demers <hendrix.demers @mail.mcgill.ca>

5.2 Contributors

None yet. Why not be the first?

21
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CHAPTER O

History

6.1 0.1.4 (2019-11-29)

* Add calculation of weight fractions for trace elements.

6.2 0.1.2 (2017-06-26)

¢ Add create multi-layers specimen.

e Add number of layers X, Y, and Z as parameters.

6.3 0.1.0 (2017-03-07)

* First release on PyPI.

23
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CHAPTER /

ToDo

Todo: Add pypi installation for this project.

(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/installation.rst,
line 13.)

Todo: Document pymcxray.mcxray

(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/usage.rst,
line 436.)

Todo: Document pymcxray.SimulationsParameters

(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/usage.rst,
line 437.)

Todo: Document pymcxray.Simulation

(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/usage.rst,
line 438.)

Todo: Document pymcxray.FileFormat.Results.ElectronResults.ElectronResults

(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/usage.rst,
line 439.)

25
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Todo: Document pymcxray.FileFormat.Results.PhirhozEmittedCharacteristic.
PhirhozEmittedCharacteristic

(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/usage.rst,
line 440.)

Todo: Document pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristic.
PhirhozGeneratedCharacteristic

(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/usage.rst,
line 441.)

Todo: Document pymcxray.FileFormat.Results.PhirhozGeneratedCharacteristicThinFilm.
PhirhozGeneratedCharacteristicThinFilm

(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/usage.rst,
line 442.)

Todo: Document pymcxray.FileFormat.Results.XrayIntensities.XrayIntensities

(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/usage.rst,
line 443.)

Todo: Document  pymcxray.FileFormat.Results.XraySpectraRegionsEmitted.
XraySpectraRegionsEmitted

(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/usage.rst,
line 444.)

Todo: Document pymcxray.FileFormat.Results.XraySpectraSpecimenEmittedDetected.
XraySpectraSpecimenEmittedDetected

(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/docs/usage.rst,
line 445.)

Todo: Add units.

(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/pymcxray/ElementPrope:
of pymcxray.ElementProperties.g_FermiEnergy, line 6.)

Todo: Add units.

(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/pymcxray/ElementPrope:
of pymcxray.ElementProperties.g_kFermi, line 6.)
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Todo: Add units.

(The original entry is located in /home/docs/checkouts/readthedocs.org/user_builds/pymcxray/checkouts/latest/pymcxray/ElementPropes
of pymcxray.ElementProperties.g_plasmonEnergy, line 6.)
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CHAPTER 8

pymcxray

8.1 pymcxray package

8.1.1 Subpackages
pymcxray.FileFormat package

Subpackages

pymcxray.FileFormat.Results package

Subpackages

pymcxray.FileFormat.Results.exported package
Submodules
pymcxray.FileFormat.Results.exported.DataMap module

Read data map exported by MCXRay.

class pymcxray.FileFormat.Results.exported.DataMap.DataMap (filepath)
Bases: object

imageName

pixels

read ()

saveImage (imageFilepath=None)

showImage ()
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size

pymcxray.FileFormat.Results.exported.DataMap.run ()

pymcxray.FileFormat.Results.exported.XraylntensityXY module

Read x-ray intensity distribution in XY exported from mcxray GUIL

class pymcxray.FileFormat.Results.exported.XrayIntensityXY.XrayIntensityXY
Bases: object

readData (filepath)

pymcxray.FileFormat.Results.exported.test_DataMap module

Tests for the module DataMap.

class pymcxray.FileFormat.Results.exported.test_DataMap.TestDataMap (methodName='runTest’)
Bases: unittest.case.TestCase

TestCase class for the module DataMap.

Create an instance of the class that will use the named test method when executed. Raises a ValueError if the
instance does not have a method with the specified name.

setUp ()
Setup method.

tearDown ()
Teardown method.

testSkeleton ()
First test to check if the testcase is working with the testing framework.

test_init ()
Tests for method init.

test_read()
Tests for method read.

pymcxray.FileFormat.Results.exported.test_XraylntensityXY module

Tests for the module XrayIntensityXY.

class pymcxray.FileFormat.Results.exported.test_XrayIntensityXY.TestXrayIntensityXY (methodN
Bases: unittest.case.TestCase

TestCase class for the module XraylntensityXY.

Create an instance of the class that will use the named test method when executed. Raises a ValueError if the
instance does not have a method with the specified name.

setUp ()
Setup method.

tearDown ()
Teardown method.
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testOpenFile ()
Test if the test data file can be open.

testSkeleton ()
First test to check if the testcase is working with the testing framework.

pymcxray.FileFormat.Results.exported.tests module
Module contents

Submodules
pymcxray.FileFormat.Results.BaseResults module

BaseResults

class pymcxray.FileFormat.Results.BaseResults.BaseResults (path=", base-

name="MCXRay’)
Bases: object

basename
filepath
path

pymcxray.FileFormat.Results.BeamParameters module

MCXRay beam parameters from results file.

class pymcxray.FileFormat.Results.BeamParameters.BeamParameters
Bases: object

acquisitionTime_s
current_A
diameter90_A
gaussianMean
gaussianSigma
incidentEnergy_keV
readFromLines (lines)

tiltAngle_deg

pymcxray.FileFormat.Results.DetectorParameters module

MCXRay detector parameters from results file.

class pymcxray.FileFormat.Results.DetectorParameters.DetectorParameters
Bases: object

angleBetweenDetectorSpecimenNormal_deg

angleBetweenDetectorXAxis_deg
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beamDetectorDistance_cm
crystalDensity g cm3
crystalName
crystalRadius_cm
crystalThickness_cm
deadlLayerThickness_A
diffusionLength_A
noiseEdsDetector eV
readFromLines ([/ines)
solidAngle_deg
surfaceQualityFactor
takeoffAngleEffective_deg
takeoffAngleNormalIncidence_deg
thicknessAir um
thicknessAlWindow_ um
thicknessBeWindow_um
thicknessH20_um
thicknessMoxtek_um
thicknessOil um

thicknessTiWindow_um

pymcxray.FileFormat.Results.Dump module

MCXRay dump results file.

class pymcxray.FileFormat.Results.Dump.Dump
Bases: object

read (filepath)

pymcxray.FileFormat.Results.ElectronExistResults module

Read electron exit results simulated with MCXRay.

class pymcxray.FileFormat.Results.ElectronExistResults.ElectronDetector
Bases: object

azimuthalAngleRange_deg
detectElectrons (data)
energyRange_keV
maximumAzimuthalAngle_deg

maximumEnergy_keV
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maximumPolarAngle_deg
minimumAzimuthalAngle_deg
minimumEnergy_ keV
minimumPolarAngle_deg
polarAngleRange_deg

class pymcxray.FileFormat.Results.ElectronExistResults.ElectronExistResults (*args,
**kargs)
Bases: pymcxray.FileFormat.Results.BaseResults.BaseResults

data
getEnergyDistribution (numberBins=10)
numberData

read ()

pymcxray.FileFormat.Results.ElectronParameters module

MCXRay electron parameters results file.

class pymcxray.FileFormat.Results.ElectronParameters.ElectronParameters
Bases: object

backscatteredRatio

eRatio

internalRatio
meanAzimuthalAngleCollision_deg
meanDistanceBetweenCollisions_A
meanNumberCollisionPerElectrons
meanPolarAngleCollision_deg
numberSimulatedElectrons
readFromLines (lines)

skirtRatio

throughRatio

pymcxray.FileFormat.Results.ElectronResults module

Read ElectronResults MCXRay results file.

class pymcxray.FileFormat.Results.ElectronResults.ElectronResults
Bases: pymcxray.FileFormat.Results.BaseResults.BaseResults

fieldNames
fractionBackscatteredElectrons
fractionInternalElectrons

fractionSkirtedElectrons

8.1. pymcxray package 33



pymcxray Documentation, Release 0.1.4

fractionTransmittedElectrons
numberBackscatteredElectrons
numberElectronCollisions
numberInternalElectrons
numberSimulatedElectrons
numb