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Welcome to xrdtools’s documentation!

The xrdtools is a package intended to load .xrdml files created by
Panalytical XPert XRD machines. No full feature support is guaranteed at the current state.
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Getting xrdtools

The simplest way to install the packages is via pip:

$ pip install xrdtools





The most reasoned version can be cloned from git by running following commands in your command line:

$ git clone https://github.com/paruch-group/xrdtools.git
$ cd xrdtools
$ python setup.py install





In case you do not have git installed on your system, go to


https://github.com/paruch-group/xrdtools.git


and download the compressed package. Unpack the file in a directory of your choosing and run the
following commands in the our terminal:

$ cd /path/to/the/extracted/zip/file
$ python setup.py install
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Quick start tutorial

The main functionality of the xrdtools package is to read *.xrdml files. This can be
easily achieved by running the following code, e.g. in a ipython prompt:

import xrdtools

data = xrdtools.read_xrdml('foo.xrdml')





The data returned from xrdtools.read_xrdml() is stored in a dict [http://docs.python.org/library/stdtypes.html#dict]. In case of a simple line scan
(e.g. 2theta-omega scan) we can get the xy data as simple as:

x = data['x']
y = data['data']





And plot it for example with matplotlib.pyplot [http://matplotlib.sourceforge.net/api/pyplot_api.html#module-matplotlib.pyplot]:

from matplotlib import pyplot as plt

plt.plot(x, y)
plt.show()








Command line tool

Together with the xrdtools package a command line tool xrdml is installed. It allows to extract
the recorded data from *.xrdml files into text files or the command prompt.

Export data into a text file:

$ xrdml my_xrdml_file.xrdml #another_file.xrdml ...





In case my_xrdml_file.xrdml is a simpe 2Theta-Omega scan, this will create a text file with two
columns, one for the 2Theta angles and one for the Intensity.

Export data to the prompt:

$ xrdml my_xrdml_file.xrdml -o stdout

# 2Theta-Omega  Intensity
1.500000000000000000e+01        9.000000000000000222e-01
1.501869158878504606e+01        5.999999999999999778e-01
...





The type of delimiter can be changed with the --delimiter keyword argument:

$ xrdml my_xrdml_file.xrdml -o stdout --delimiter=','

# 2Theta-Omega,Intensity
1.500000000000000000e+01,9.000000000000000222e-01
1.501869158878504606e+01,5.999999999999999778e-01
...





The output format can be changed with the --fmt keyword argument:

$ xrdml my_xrdml_file.xrdml -o stdout --fmt='%.2f'

# 2Theta-Omega  Intensity
15.00   0.90
15.02   0.60
...
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xrdtools package


xrdtools module


	
xrdtools.read_xrdml(filename)

	Load a Panalytical XRDML file.





	Parameters:	filename (str [http://docs.python.org/library/functions.html#str]) – The filename of the xrdml file to be loaded.


	Returns:	A dictionary with all relevant data of the measurement.


	Return type:	dict












xrdtools.io module


	
xrdtools.io.read_xrdml(filename)[source]

	Load a Panalytical XRDML file.





	Parameters:	filename (str [http://docs.python.org/library/functions.html#str]) – The filename of the xrdml file to be loaded.


	Returns:	A dictionary with all relevant data of the measurement.


	Return type:	dict










	
xrdtools.io.validate_xrdml_schema(filename)[source]

	Validate the xml schema of a given file.





	Parameters:	filename (str [http://docs.python.org/library/functions.html#str]) – The Filename of the .xrdml file to test.


	Returns:	Returns the version number as float or None if
the file was not matching any provided xml schema.


	Return type:	float or None












xrdtools.utils module


	
xrdtools.utils.angle2qvector(tt, om, lam=1.54)[source]

	Convert angles to q vector.

Calculate the q-vector from the 2theta tt and omega om angle and
the x-ray wavelength lambda lam.





	Parameters:	
	tt (array-like) – Array containing the 2Theta values.

	om (array-like) – Array containing the Omega values.

	lam (float [http://docs.python.org/library/functions.html#float]) – The wavelength lambda in Angstrom [Default: 1.54].






	Returns:	
	kpar (ndarray)

	kperp (ndarray)
















	
xrdtools.utils.angles(hkl, lam=1.54, lattice_param=(3.905, 3.905, 3.905))[source]

	Compute the angle for a given hkl position.

Compute the 2Theta, Omega and Delta angle for a given hkl point, wavelength lambda and
unit cell lattice parameters.





	Parameters:	
	hkl (dict [http://docs.python.org/library/stdtypes.html#dict]) – A dictionary containing the hkl values.

	lam (float [http://docs.python.org/library/functions.html#float]) – The wavelength lambda in Angstrom. Defaults to 1.54.

	lattice_params (tuple [http://docs.python.org/library/functions.html#tuple]) – A tuple of three floats for the lattice parameter.






	Returns:	
	tt (ndarray)

	omega (ndarray)

	delta (ndarray)
















	
xrdtools.utils.get_qmap(data, omega_offset=0)[source]

	Function to calculate kpar, kperp.





	Parameters:	
	data (dict [http://docs.python.org/library/stdtypes.html#dict]) – A xrdml data dictionary.

	omega_offset (float [http://docs.python.org/library/functions.html#float]) – Offset for the omega angle.






	Returns:	
	kpar (ndarray)

	kperp (ndarray)
















	
xrdtools.utils.q2hkl_map(x, y, lattice_params=(3.905, 3.905, 3.905), hkl=None)[source]

	Compute the hk coordinates for a given q vector.





	Parameters:	
	x (ndarray) – 

	y (ndarray) – 

	lattice_params (tuple [http://docs.python.org/library/functions.html#tuple]) – A tuple of three floats for the lattice parameter.

	hkl (dict [http://docs.python.org/library/stdtypes.html#dict]) – A dictionary containing the hkl values. Defaults to 001 if not given [Default: None].






	Returns:	
	x (ndarray)

	y (ndarray)


















Subpackages



	xrdtools.tools package
	xrdtools.tools.clt module
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xrdtools.tools package


xrdtools.tools.clt module


	
xrdtools.tools.clt.xrdml()[source]

	Command line tool to export measurement data from xrdml files.


	-o, –output : str

	Choices: ‘stdout’, ‘txt’ [default: ‘txt’]

	–delimiter : str

	Default: ‘      ‘

	–fmt : str

	Default: ‘%.18e’
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  Source code for xrdtools.tools.clt

from __future__ import unicode_literals, print_function, division, absolute_import

import sys
from argparse import ArgumentParser

import numpy as np
import xrdtools


[docs]def xrdml():
    """Command line tool to export measurement data from xrdml files.

    Allowed keyword arguments:
    --------------------------
    -o, --output : str
        Choices: 'stdout', 'txt' [default: 'txt']
    --delimiter : str
        Default: '\t'
    --fmt : str
        Default: '%.18e'
    """

    parser = ArgumentParser('Export measurement data for xrdml files.')
    parser.add_argument('filenames', metavar='filenames', type=str, nargs='+',
                        help='filenames for which to export the data')
    parser.add_argument('-o', '--output', metavar='output', choices=['stdout', 'txt'],
                        default='txt',
                        help='the format to which the data should be exported')
    parser.add_argument('--delimiter', metavar='delimiter', type=str, default='\t',
                        help='define a delimiter')
    parser.add_argument('--fmt', metavar='fmt', type=str, default='%.18e',
                        help='define the output format')

    args = parser.parse_args()

    for filename in args.filenames:
        data = xrdtools.read_xrdml(filename)

        output = np.array([])
        labels = []

        if data['measType'] == 'Scan':
            output = np.vstack([data['x'], data['data']])
            labels = [data.get('xlabel', ''), 'Intensity']

        elif data['measType'] == 'Area measurement':
            output = np.vstack([data['2Theta'].ravel(), data['Omega'].ravel(), data['data'].ravel()])
            labels = [data.get('xlabel', ''), data.get('ylabel', ''), 'Intensity']

        else:
            print('Measurement type is not supported.')
            continue

        if args.output == 'txt':
            file_out = filename.replace('.xrdml', '.txt')
        elif args.output == 'stdout':
            file_out = sys.stdout

        delimiter = args.delimiter.decode('string-escape')
        fmt = args.fmt
        np.savetxt(file_out, output.T,
                   fmt=fmt,
                   delimiter=delimiter,
                   header=delimiter.join(labels))
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  Source code for xrdtools.utils

from __future__ import unicode_literals, print_function, division, absolute_import

import numpy as np


[docs]def get_qmap(data, omega_offset=0):
    """Function to calculate kpar, kperp.

    Parameters
    ----------
    data : dict
        A xrdml data dictionary.
    omega_offset : float
        Offset for the omega angle.

    Returns
    -------
    kpar : ndarray
    kperp : ndarray
    """
    om = data['Omega'] + omega_offset
    lambd = data['Lambda']
    return angle2qvector(data['2Theta'], om, lambd)



[docs]def angle2qvector(tt, om, lam=1.54):
    """Convert angles to q vector.

    Calculate the q-vector from the 2theta `tt` and omega `om` angle and
    the x-ray wavelength lambda `lam`.

    Parameters
    ----------
    tt : array-like
        Array containing the 2Theta values.
    om : array-like
        Array containing the Omega values.
    lam : float
        The wavelength lambda in Angstrom [Default: 1.54].

    Returns
    -------
    kpar : ndarray
    kperp : ndarray
    """
    # convert degrees to radians
    tt_rad = np.radians(tt)
    t_rad = tt_rad / 2.
    om_rad = np.radians(om)

    # calculate kpar, kperp
    delta = t_rad - om_rad
    delta_k = 2./lam * np.sin(t_rad)

    kperp = delta_k * np.cos(delta)
    kpar = delta_k * np.sin(delta)

    return kpar, kperp



[docs]def q2hkl_map(x, y, lattice_params=(3.905, 3.905, 3.905), hkl=None):
    """Compute the hk coordinates for a given q vector.

    Parameters
    ----------
    x : ndarray
    y : ndarray
    lattice_params : tuple
        A tuple of three floats for the lattice parameter.
    hkl : dict
        A dictionary containing the hkl values. Defaults to 001 if not given [Default: None].

    Returns
    -------
    x : ndarray
    y : ndarray
    """
    if hkl is None:
        hkl = {'h': 0, 'k': 0, 'l': 1}
    a, b, c = lattice_params

    x /= np.sqrt((hkl['h']/a)**2+(hkl['k']/b)**2)
    y *= c
    return x, y



[docs]def angles(hkl, lam=1.54, lattice_param=(3.905, 3.905, 3.905)):
    """Compute the angle for a given hkl position.

    Compute the 2Theta, Omega and Delta angle for a given hkl point, wavelength lambda and
    unit cell lattice parameters.

    Parameters
    ----------
    hkl : dict
        A dictionary containing the hkl values.
    lam : float
        The wavelength lambda in Angstrom. Defaults to 1.54.
    lattice_params : tuple
        A tuple of three floats for the lattice parameter.

    Returns
    -------
    tt : ndarray
    omega : ndarray
    delta : ndarray
    """
    # lattice parameters, 90 degree angles
    a0, a1, a2 = lattice_param

    h = hkl['h']
    k = hkl['k']
    l = hkl['l']

    # calculation
    d_hkl = 1/np.sqrt((h/a0)**2 + (k/a1)**2 + (l/a2)**2)

    theta = np.degrees(np.arcsin(lam/(2*d_hkl)))
    offset_oop = np.degrees(np.arctan(1/np.sqrt((l/a2)**2)/(1/np.sqrt((h/a0)**2 + (k/a1)**2))))

    tt = 2*theta
    omega = theta - offset_oop
    delta = offset_oop

    return tt, omega, delta
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  Source code for xrdtools.io

from __future__ import unicode_literals, print_function, division, absolute_import

import os
import logging

from lxml import etree
import numpy as np

logger = logging.getLogger(__name__)

package_path = os.path.dirname(__file__)


[docs]def validate_xrdml_schema(filename):
    """Validate the xml schema of a given file.

    Parameters
    ----------
    filename : str
        The Filename of the `.xrdml` file to test.

    Returns
    -------
    float or None
        Returns the version number as float or None if
        the file was not matching any provided xml schema.

    """
    schemas = [(1.5, 'data/schemas/XRDMeasurement15.xsd'),
               (1.4, 'data/schemas/XRDMeasurement14.xsd'),
               (1.3, 'data/schemas/XRDMeasurement13.xsd'),
               (1.2, 'data/schemas/XRDMeasurement12.xsd'),
               (1.1, 'data/schemas/XRDMeasurement11.xsd'),
               (1.0, 'data/schemas/XRDMeasurement10.xsd'),
               ]
    schemas = [(v, os.path.join(package_path, schema)) for v, schema in schemas]

    with open(filename, 'r') as f:
        data_xml = etree.parse(f)

    for version, schema in schemas:
        with open(schema, 'r') as f:
            xmlschema_doc = etree.parse(f)
            xmlschema = etree.XMLSchema(xmlschema_doc)

        valid = xmlschema.validate(data_xml)
        if valid:
            return version
    return None



def _txt_list2arr(txt):
    """Split a list of numbers `txt` into a numpy ndarray.

    Parameters
    ----------
    txt : str
        String containing floats separated by spaces.

    Returns
    -------
    ndarray
        Numpy ndarray of dtype float.
    """
    if txt is None:
        return np.asarray([])
    return np.fromstring(txt, dtype=float, count=-1, sep=' ')


def _get_array_for_single_value(data, key):
    """Create an array for a given `key` of the length of the data array.

    Parameters
    ----------
    data : dict
        Dictionary containing the measurement data and settings.
    key : str
        Key of the parameter which needs to be transformed to the same length
        as the data array.

    Returns
    -------
    dict
        Same data dictionary as input dictionary `data`.
    """
    if key not in data:
        return data
    if data[key].size == 1:
        data[key] = np.ones_like(data['data']) * data[key]
    elif len(data[key]) > 1 and np.all(data[key] == data[key][0]):
        data[key] = data[key][0]
    return data


def _sort_data(k, uid_scans, data):
    """Retrieve settings of scan `k` and append to data.

    Parameters
    ----------
    k : int
        Scan number
    uid_scans : list
        A list containing `lxml.etree._Element` elements pointing to the scans in a xml tree.
    data : dict
        Data dictionary containing the measurement data and settings.

    Returns
    -------
    dict
        Same data dictionary as input dictionary `data`.
    """
    # get a scan
    scan = _get_scan_data(uid_scans, k)
    if scan:
        # append data to the completed data keys
        if data['measType'] == 'Scan' or scan['status'] == 'Completed':
            data['scannb'].append(k)
            for key in ['data', 'time', '2Theta', 'Omega', 'Phi', 'Psi', 'X', 'Y', 'Z']:
                data = _append2arr(data, scan, key)
        # append data to the incompleted data keys
        # TODO: check if the following code actually works?!
        else:
            data['iscannb'].append(k)
            data['idata'].append(scan['data'])
            data['itime'].append(scan['time'])
            data['i2Theta'].append(scan['2Theta'])
            data['iOmega'].append(scan['Omega'])
            if 'Phi' in scan.keys():
                data['iPhi'].append(scan['Phi'])
            if 'Psi' in scan.keys():
                data['iPsi'].append(scan['Psi'])
            if 'X' in scan.keys():
                data['iX'].append(scan['X'])
            if 'Y' in scan.keys():
                data['iY'].append(scan['Y'])
            if 'Z' in scan.keys():
                data['iZ'].append(scan['Z'])
    return data


def _append2arr(data, scan, key):
    """Append the data with key `key` from scan `scan` to the data dictionary.

    Parameters
    ----------
    data : dict
        Data dictionary containing the measurement data and settings.
    scan : dict
        Scan dictionary containing the measurement data and settings of one particular scan.
    key : str
        Parameter key of `scan` dictionary.

    Returns
    -------
    dict
        Same data dictionary as input dictionary `data`.
    """
    if data[key] == []:  # keep as is, otherwise it fails the test
        data[key] = scan[key]
    else:
        data[key] = np.vstack((data[key], scan[key]))
    return data


def _get_scan_data(uid_scans, scannb, namespace=None):
    """Get the data of scan with number `scannb`.

    Parameters
    ----------
    uid_scans : list
        A list containing `lxml.etree._Element` elements
        pointing to the scans in a xml tree.
    scannb : int
        ID of the scan.
    namespace : dict or None, optional
        A dictionary defining the namespace `ns`. If None,
        it is determined from the uid_scan.nsmap[None].

    Returns
    -------
    dict
        A dictionary containing the data and settings for
        the specified scan `scannb`.
    """
    if namespace is None:
        namespace = {'ns': uid_scans[0].nsmap[None]}

    # create output dictionary
    scan_data = {}

    # get correct scan
    uid_scan = uid_scans[scannb]

    # get the scan status
    scan_data['status'] = uid_scan.get('status')

    # get the scan axis type
    scan_data['scanAxis'] = uid_scan.get('scanAxis')

    # get dataPoint handler
    data_points = uid_scan.find('ns:dataPoints', namespaces=namespace)

    # get intensities
    intensities = data_points.findtext('ns:intensities', namespaces=namespace)

    scan_data['data'] = _txt_list2arr(intensities)
    units_intensities = data_points.find('ns:intensities', namespaces=namespace).get('unit')

    # get counting time
    scan_mode = uid_scan.get('mode')
    if scan_mode == 'Pre-set counts':
        time = data_points.findtext('ns:countingTimes', namespaces=namespace)
    else:
        time = data_points.findtext('ns:commonCountingTime', namespaces=namespace)
    scan_data['time'] = _txt_list2arr(time)

    # normalize intensity units to cps
    if units_intensities == 'counts':
        scan_data['data'] /= scan_data['time']

    # get the position of all axes
    uid_pos = data_points.findall('ns:positions', namespaces=namespace)
    n = len(scan_data['data'])  # nb of data points
    for pos in uid_pos:
        info = _read_axis_info(pos, n)
        if info['axis'] in ['2Theta', 'Omega', 'Phi', 'Psi', 'X', 'Y', 'Z']:
            scan_data[info['axis']] = info['data']
        else:
            print('axis type not supported')
    return scan_data


def _read_axis_info(uid_pos, n):
    """Get the settings for a given axis.

    Parameters
    ----------
    uid_pos : lxml.etree._Element
        A `lxml.etree._Element` element pointing to axis information in the xml tree.
    n : int
        Number of data points.

    Returns
    -------
    dict
        Axis settings stored in a dictionary.
    """
    info = {'axis': uid_pos.get('axis'), 'unit': uid_pos.get('unit'), 'data': np.array([0, 0])}
    is_array = True

    for child in list(uid_pos):
        if child.tag.find('listPositions') != -1:
            info['data'] = _txt_list2arr(child.text)
        elif child.tag.find('startPosition') != -1:
            info['data'][0] = np.double(child.text)
            is_array = False
        elif child.tag.find('endPosition') != -1:
            info['data'][1] = np.double(child.text)
            is_array = False
        elif child.tag.find('commonPosition') != -1:
            info['data'] = np.asarray(np.double(child.text))
        else:
            logger.debug('unsupported tag')
            info['data'] = np.array([])

    if not is_array:
        info['data'] = np.linspace(info['data'][0], info['data'][1], n)
    return info


[docs]def read_xrdml(filename):
    """Load a Panalytical XRDML file.

    Parameters
    ----------
    filename : str
        The filename of the xrdml file to be loaded.

    Returns
    -------
    dict
        A dictionary with all relevant data of the measurement.
    """
    if not os.path.exists(filename):
        logger.error('File "{}" does not exist.'.format(filename))
        raise ValueError('This is not a valid filename.')

    filename = os.path.abspath(filename)

    path, basename = os.path.split(filename)
    file_base, file_ext = os.path.splitext(basename)

    if file_ext == '':
        filename = file_base + '.xrdml'

    # check if file is conform with xml schema
    valid = validate_xrdml_schema(filename)
    if valid is None:
        raise ValueError('The file is not conform with hte xrdml schema.')

    tree = etree.parse(os.path.join(path, filename)).getroot()
    # define the namespace
    namespace = {'ns': tree.nsmap[None]}

    xrd_measurement = tree.find('ns:xrdMeasurement', namespaces=namespace)

    data = {'filename': filename,
            'sample': tree.findtext('ns:sample/ns:id', namespaces=namespace),
            'status': tree.get('status'),
            'comment': {}}

    # get comment (reads only the first comment, needs maybe improvement)
    lookup = tree.findtext('ns:comment/ns:entry', namespaces=namespace)
    data['comment']['1'] = lookup if lookup else ''

    # get nb. of scans
    uid_scans = xrd_measurement.findall('ns:scan', namespaces=namespace)
    nb_scans = len(uid_scans)

    # get (h k l) and substrate
    if nb_scans > 1:
        reflection_uid = xrd_measurement.find('ns:scan[1]/ns:reflection', namespaces=namespace)
        data['substrate'] = reflection_uid.findtext('ns:material', namespaces=namespace)
        data['hkl'] = {'h': None, 'k': None, 'l': None}
        if reflection_uid is not None:
            for hkl in 'hkl':
                data['hkl'][hkl] = int(reflection_uid.findtext('ns:hkl/ns:{}'.format(hkl), namespaces=namespace))

    # get measurement type
    data['measType'] = xrd_measurement.get('measurementType')

    # if not a simple scan and not the 'Repeated scan' than get
    # the step axis type
    if data['measType'] not in ['Scan', 'Repeated scan']:
        data['stepAxis'] = xrd_measurement.get('measurementStepAxis')

    # get the scan axis type
    if nb_scans > 0:
        data['scanAxis'] = uid_scans[0].get('scanAxis')

    # get scans
    for key in ['scannb', 'data', 'time', '2Theta', 'Omega', 'Phi', 'Psi', 'X', 'Y', 'Z',
                'iscannb', 'idata', 'itime', 'i2Theta', 'iOmega', 'iPhi', 'iPsi', 'iX', 'iY', 'iZ']:
        data[key] = []

    for k in range(nb_scans):
        scan = _get_scan_data(uid_scans, k, namespace=namespace)
        if scan:
            if data['measType'] == 'Scan' or scan['status'] == 'Completed':
                data['scannb'].append(k)
                for key in ['data', 'time', '2Theta', 'Omega', 'Phi', 'Psi', 'X', 'Y', 'Z']:
                    data = _append2arr(data, scan, key)
            # TODO: check if this code actually works?!
            else:
                data['iscannb'].append(k)
                data['idata'].append(scan['data'])
                data['itime'].append(scan['time'])
                data['i2Theta'].append(scan['2Theta'])
                data['iOmega'].append(scan['Omega'])
                if 'Phi' in scan.keys():
                    data['iPhi'].append(scan['Phi'])
                if 'Psi' in scan.keys():
                    data['iPsi'].append(scan['Psi'])
                if 'X' in scan.keys():
                    data['iX'].append(scan['X'])
                if 'Y' in scan.keys():
                    data['iY'].append(scan['Y'])
                if 'Z' in scan.keys():
                    data['iZ'].append(scan['Z'])

    # if we have only one incomplete scan, the scan is considered to be
    # completed and is moved to completed scans list
    if data['scannb'] == [] and len(data['iscannb']) == 1:
        logger.debug('One and only incomplete scan found in the data. This scan is considered complete.')

        for key, ikey in zip(['scannb', 'data', 'time', '2Theta', 'Omega', 'Phi', 'Psi', 'X', 'Y', 'Z'],
                             ['iscannb', 'idata', 'itime', 'i2Theta', 'iOmega', 'iPhi', 'iPsi', 'iX', 'iY', 'iZ']):
            if ikey in data.keys() and data[ikey]:
                data[key] = data[ikey]
                data[ikey] = []

    # remove redundant information
    [data.pop(key) for key in ['Phi', 'Psi', 'X', 'Y', 'Z'] if data[key] == []]
    if len(data['iscannb']) == 0:
        for key in ['iscannb', 'idata', 'itime', 'i2Theta', 'iOmega', 'iPhi', 'iPsi', 'iX', 'iY', 'iZ']:
            data.pop(key)

    data = _get_array_for_single_value(data, 'time')

    if data['measType'] != 'Area measurement':
        data = _get_array_for_single_value(data, '2Theta')
        data = _get_array_for_single_value(data, 'Omega')

    if nb_scans > 1:
        for key in ['Phi', 'Psi', 'X', 'Y', 'Z']:
            data = _get_array_for_single_value(data, key)

    # in case of 'Repeated scan' sum all completed scans together and
    # remove redundant data
    if data['measType'] == 'Repeated scan':
        # average completed scans (intensity is in cps)
        for k in np.arange(1, len(data['scannb'])):
            data['data'][0] += data['data'][k]
        data['data'] = data['data'][0] / len(data['scannb'])
        # reduce all possible axis
        for key in ['2Theta', 'Omega', 'Phi', 'Psi', 'X', 'Y', 'Z']:
            data = _get_array_for_single_value(data, key)
        # set true time
        data['time'] *= len(data['scannb'])
        # remove redundant information about scan number
        data.pop('scannb')

    # get wavelength
    uid = xrd_measurement.find('ns:usedWavelength', namespaces=namespace)
    data['kType'] = uid.get('intended')
    data['kAlpha1'] = np.double(uid.findtext('ns:kAlpha1', namespaces=namespace))
    data['kAlpha2'] = np.double(uid.findtext('ns:kAlpha2', namespaces=namespace))
    data['kBeta'] = np.double(uid.findtext('ns:kBeta', namespaces=namespace))
    data['kAlphaRatio'] = np.double(uid.findtext('ns:ratioKAlpha2KAlpha1', namespaces=namespace))
    if data['kType'] == 'K-Alpha 1':
        data['Lambda'] = data['kAlpha1']
    elif data['kType'] == 'K-Alpha':
        data['Lambda'] = data['kAlpha1'] + data['kAlphaRatio'] * data['kAlpha2']
        data['Lambda'] /= 1.5
    else:
        print('usedWavelength type is not supported (using K-Alpha 1')
        data['Lambda'] = data['kAlpha1']

    # get some useful information (x/y-label, x/y-units)
    if nb_scans > 0:
        if 'scanAxis' in data.keys():
            if data['scanAxis'] == 'Gonio':
                data['xlabel'] = '2Theta-Theta'
                if data['measType'] in ['Scan', 'Repeated scan']:
                    data['x'] = data['2Theta']
            elif data['scanAxis'] in ['2Theta', '2Theta-Omega']:
                data['xlabel'] = data['scanAxis']
                if data['measType'] in ['Scan', 'Repeated scan']:
                    data['x'] = data['2Theta']
            elif data['scanAxis'] in ['Omega', 'Omega-2Theta']:
                data['xlabel'] = data['scanAxis']
                if data['measType'] in ['Scan', 'Repeated scan']:
                    data['x'] = data['Omega']
            elif data['scanAxis'] == 'Reciprocal Space':
                data['xlabel'] = 'Omega'
                if data['measType'] in ['Scan', 'Repeated scan']:
                    data['x'] = data['Omega']
            elif data['scanAxis'] in ['Phi', 'Psi', 'X', 'Y', 'Z']:
                data['xlable'] = data['scanAxis']
                if data['measType'] == 'Scan':
                    data['x'] = data[data['scanAxis']]
            else:
                logger.debug('The scanAxis type is not supported')
                data['xlabel'] = 'unknown'

            uid = xrd_measurement.find('ns:scan[1]/ns:dataPoints/ns:positions', namespaces=namespace)
            data['xunit'] = uid.get('unit', 'nd')

        if 'stepAxis' in data.keys():
            if data['stepAxis'] in ['2Theta', '2Theta-Omega', 'Omega', 'Omega-2Theta', 'Phi', 'Psi', 'X', 'Y', 'Z']:
                data['ylabel'] = data['stepAxis']
            elif data['stepAxis'] == 'Gonio':
                data['ylabel'] = '2Theta-Theta'
            else:
                print('scanAxis type not supported')
                data['ylabel'] = 'unknown'

            # TODO: maybe optimization possible, load units before
            uid = xrd_measurement.find('ns:scan[1]/ns:dataPoints/ns:positions', namespaces=namespace)
            data['yunit'] = uid.get('unit', 'nd')

    if data['measType'] == 'Area measurement':
        dim_2t = data['2Theta'].shape
        dim_o = data['Omega'].shape
        if dim_2t[1] != dim_o[1] and data['scanAxis'] == '2Theta' and data['stepAxis'] == 'Omega':
            tmp = np.empty_like(data['2Theta'])
            for k in range(dim_2t[1]):
                tmp[:, k] = data['Omega'].T
            data['Omega'] = tmp
            logger.debug('Omega array was corrected to match "2Theta" and "data" arrays')

    # Mask Width [OPTIONAL]
    xpath = 'ns:incidentBeamPath/ns:mask/ns:width'
    uid = xrd_measurement.find(xpath, namespaces=namespace)
    if uid is not None:
        unit = uid.get('unit')
        if unit != 'mm':
            logger.debug("Mask width units are not 'mm'")
        data['maskWidth'] = np.double(tree.findtext(xpath, namespaces=namespace))

    # Divergence slit Height [OPTIONAL]
    xpath = 'ns:incidentBeamPath/ns:divergenceSlit/ns:height'
    uid = xrd_measurement.find(xpath, namespaces=namespace)
    if uid is not None:
        unit = uid.get('unit')
        if unit != 'mm':
            logger.debug("Divergence slit height units are not 'mm'")
        data['slitHeight'] = np.double(xrd_measurement.findtext(xpath, namespaces=namespace))

    return data



if __name__ == '__main__':
    data = read_xrdml('test_area.xrdml')
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  All modules for which code is available


		xrdtools


		xrdtools.io


		xrdtools.tools.clt


		xrdtools.utils
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  Source code for xrdtools

from xrdtools.io import read_xrdml
from xrdtools import utils
from xrdtools import tools


__version__ = '0.1.0'
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