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Quantitative 3D Strain Mapping in Nanodiamonds using
Bragg Coherent Diffractive Imaging (BCDI)

Nanodiamonds (NDs) with nitrogen vacancy (N-V) centres have been shown to be useful for ap-
plications involving cellular tracking in vivo at the molecular level. The sustained fluorescence of
these nanodiamonds is related to their structure, and is supposed to be influenced by the strain
distribution inside the crystals. In nanocrystals even relatively small amounts of strain can induce
large changes in the mechanical, optical and electronic properties of nanocrystals. The current
work elaborates first application of Bragg coherent diffractive imaging (BCDI) for mapping the
three-dimensional (3D) strain fields within the crystalline nanodiamonds. For reference, a control
sample (as-grown crystls) has been compared with a strain-induced (implanted with 10E12 ions
per cm2) sample. The comparison of control and strain-induced samples will help to optimise their
application for tracking the processes at molecular level.

Primary author: Mr MAQBOOL, Muhammad Salman (ARC CoE for Advanced Molecular Imaging,
Department of Physics and Chemistry, La Trobe University)

Co-authors:  Dr BRIAN, Abbey (La Trobe University); Dr STACEY, Alastair (School of Physics,
The University of Melbourne); Dr CHEN, Bo (La Trobe University); Dr LANGLEY, Daniel (La
Trobe University); Dr HOXLEY, David (La Trobe University); Dr BALAUR, Eugeniu (La Trobe
University); Dr CLARK, Jesse N. (Stanford University); Mr PHILLIPS, Nicholas (LTU/CXS); Dr
HARDER, Ross (Argonne National Laboratory)

Presenter: Mr MAQBOOL, Muhammad Salman (ARC CoE for Advanced Molecular Imaging, Depart-
ment of Physics and Chemistry, La Trobe University)



