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X-Ray Diffraction 

X-ray diffraction (XRD) is a basic and non destructive technique for the study of the crystalline 
structure of solid materials�����H�L�W�K�H�U���L�Q���S�R�Z�G�H�U���R�U���L�Q���F�R�P�S�D�F�W���I�R�U�P�����W�K�L�Q���¿�O�P���R�U���Q�D�Q�R�P�D�W�H�U�L�D�O�V�����,�W���L�V���D��

�S�R�Z�H�U�I�X�O���W�R�R�O���L�Q���V�H�Y�H�U�D�O���¿�H�O�G�V���V�X�F�K���D�V��material sciences, biomedicine and nanotechnology

MPD (Multi –Purpose Diffractometer) 

The MPD (Multi –Purpose Diffractometer)  has a vertical goniometer with a two circles 
���������J�H�R�P�H�W�U�\���D�Q�G���H�T�X�L�S�S�H�G���Z�L�W�K���D�Q���D�X�W�R�P�D�W�L�F���V�D�P�S�O�H�V���F�K�D�U�J�H�U���Z�L�W�K���D���F�D�S�D�F�L�W�\���X�S���W�R��������
samples. This instrument is dedicated mainly to the study of materials in powder 
form. 

�,�W�� �X�V�H�V�� �D�Q��X’Celerator lineal detector that allows for rapid analysis of the samples. 
�0�R�U�H�R�Y�H�U�����L�W���D�O�O�R�Z�V���E�R�W�K���W�K�H���L�G�H�Q�W�L�¿�F�D�W�L�R�Q���R�I���W�K�H���F�U�\�V�W�D�O�O�L�Q�H���S�K�D�V�H�V���D�Q�G���W�K�H���T�X�D�Q�W�L�W�D�W�L�Y�H��
�D�Q�D�O�\�V�L�V���R�I���W�K�H���F�R�P�S�R�V�L�W�L�R�Q���R�I���D���V�D�P�S�O�H�����7�K�H���L�Q�V�W�U�X�P�H�Q�W���L�V���H�T�X�L�S�S�H�G���Z�L�W�K���V�S�H�F�L�¿�F���R�S�W�L�F�V��
to perform analysis by Small-angle X-Ray scattering (SAXS) using a transmission 
�W�H�F�K�Q�L�T�X�H�� �L�Q�� �À�D�W�� �V�D�P�S�O�H�V�� �W�K�D�W�� �D�O�O�R�Z�V�� �I�R�U�� �U�D�S�L�G�� �G�H�W�H�U�P�L�Q�D�W�L�R�Q�� �R�I�� �V�L�]�H�� �G�L�V�W�U�L�E�X�W�L�R�Q�� �R�I��
nanoparticles of a few nanometers diameter. A copper (Cu) tube is used for the analysis 
of conventional samples and a cobalt (Co) tube is more suitable for analysing samples 
�W�K�D�W���V�K�R�Z���K�L�J�K���À�X�R�U�H�V�F�H�Q�F�H���Z�K�H�Q���L�U�U�D�G�L�D�W�H�G���Z�L�W�K���&�X���.�.���U�D�G�L�D�W�L�R�Q����

MRD (Material Research Diffractometer)

The MRD (Material Research Diffractometer) �� �F�R�Q�V�L�V�W�V�� �R�I�� �D�� �I�R�X�U���F�L�U�F�O�H�� �K�R�U�L�]�R�Q�W�D�O��
�J�R�Q�L�R�P�H�W�H�U�����R�P�H�J�D�������7�K�H�W�D�����S�V�L���\���S�K�L�����E�H�V�L�G�H�V���D�Q���;�<�=���S�O�D�W�I�R�U�P���D�Q�G���L�V���P�D�L�Q�O�\��used for 
�W�K�L�Q���¿�O�P���D�Q�G���V�L�Q�J�O�H���F�U�\�V�W�D�O���V�W�X�G�L�H�V�����,�W���L�V���H�T�X�L�S�S�H�G���Z�L�W�K���D���K�L�J�K���U�H�V�R�O�X�W�L�R�Q���S�D�U�D�O�O�H�O���R�S�W�L�F�V��
(two-crystal and four-crystal Ge (220) monochromators) allowing analyses on layers 
of few nanometers in thickness and superlattices. 

�7�K�L�V���G�L�I�I�U�D�F�W�R�P�H�W�H�U���D�O�O�R�Z�V���W�K�H���L�G�H�Q�W�L�¿�F�D�W�L�R�Q���R�I���S�K�D�V�H�V���S�U�H�V�H�Q�W���L�Q���W�K�L�Q���¿�O�P���V�D�P�S�O�H�V�����W�K�H�L�U��
�F�H�O�O���S�D�U�D�P�H�W�H�U�V�����R�U�L�H�Q�W�D�W�L�R�Q�����W�H�[�W�X�U�H�V�����H�S�L�W�D�[�L�D�O���V�W�U�D�L�Q���D�Q�G���W�K�H���W�K�L�F�N�Q�H�V�V���R�I���W�K�H���¿�O�P�V����It is 
also provided with a temperature chamber (Anton Paar DHS 1100) allowing heating 
�R�I���W�K�H���V�D�P�S�O�H�V���X�S���W�R�������������Û�&���L�Q���D���F�R�Q�W�U�R�O�O�H�G���D�W�P�R�V�S�K�H�U�H�����L�Q�H�U�W���J�D�V�����1��, Ar, air, O��, etc) 
compatible with the majority of the optics.

APPLICATIONS

 �y �;�5�'���R�Q���S�R�Z�G�H�U���P�D�W�H�U�L�D�O�V���I�R�U���D���V�W�U�X�F�W�X�U�D�O���D�Q�D�O�\�V�L�V���R�I���S�K�D�V�H�V���E�R�W�K���L�Q���U�H�À�H�F�W�L�R�Q���D�Q�G��
transmission geometries

 �y �6�P�D�O�O���D�Q�J�O�H���;���5�D�\���V�F�D�W�W�H�U�L�Q�J�����6�$�;�6�������I�R�U���À�D�W���Q�D�Q�R�S�R�Z�G�H�U���V�D�P�S�O�H�V���L�Q��
transmission geometry

 �y �;�5�'���R�Q���W�K�L�Q���¿�O�P�V���W�R���G�H�W�H�U�P�L�Q�H���F�H�O�O���S�D�U�D�P�H�W�H�U�V�����L�G�H�Q�W�L�I�\���S�K�D�V�H�V���D�Q�G���V�W�U�H�V�V

 �y �;���5�D�\�����5�H�À�H�F�W�R�P�H�W�U�\���W�R���G�H�W�H�U�P�L�Q�H���W�K�H���W�K�L�F�N�Q�H�V�V���R�I���W�K�H���O�D�\�H�U�V

 �y �,�Q���S�O�D�Q�H���'�L�I�I�U�D�F�W�L�R�Q�����:�L�W�K���E�R�W�K���J�U�D�]�L�Q�J���L�Q�F�L�G�H�Q�F�H���D�Q�G���G�L�I�I�U�D�F�W�H�G���E�H�D�P���D�Q�J�O�H�V��

 �y �0�H�D�V�X�U�H�P�H�Q�W���X�V�L�Q�J���W�K�H���J�U�D�]�L�Q�J���L�Q�F�L�G�H�Q�F�H���D�Q�J�O�H���J�H�R�P�H�W�U�\�����V�X�L�W�D�E�O�H���I�R�U���W�K�L�Q��
�S�R�O�\�F�U�L�V�W�D�O�O�L�Q�H���¿�O�P�V��

 �y Texture analysis by Poole Figure determination (combined phi and psi scans)

 �y �5�H�F�L�S�U�R�F�D�O���V�S�D�F�H���P�D�S�S�L�Q�J�����P�R�V�W�O�\���I�R�U���H�S�L�W�D�[�L�D�O���¿�O�P�V��

 �y �0�H�D�V�X�U�H�P�H�Q�W�V���D�W���Q�R�Q���D�P�E�L�H�Q�W���F�R�Q�G�L�W�L�R�Q�V�����K�L�J�K���W�H�P�S�H�U�D�W�X�U�H�V���X�S���W�R�����������Û�&���D�Q�G��
�V�H�Y�H�U�D�O���D�W�P�R�V�S�K�H�U�H�V���R�U���Y�D�F�X�X�P�������R�Q���W�K�L�Q���¿�O�P�V���R�U���V�L�Q�J�O�H���F�U�\�V�W�D�O�V

The ICN2 XRD facility is equipped with two PANalytical X`PERT PRO diffractometers :


