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Abstract. InAs quantum dots grown on InP or InGaAsP are used for optical communication 
applications operating in the 1.3 – 1.55 µm wavelength range. It is generally understood that 
the optical properties of such dots are highly dependent on their structural and chemical 
profiles. However, morphological and compositional measurements of quantum dots using 
transmission electron microscopy can be ambiguous because the recorded signal is usually a 
projection through the thickness of the specimen. Here, we discuss the application of scanning 
transmission electron microscopy tomography to the morphological and chemical 
characterisation of surface and buried quantum dots. We highlight some of the challenges 
involved and introduce a new specimen preparation method for creating needle-shaped 
specimens that each contain multiple dots and are suitable for both scanning transmission 
electron microscopy tomography and atom probe tomography. 

1.  Introduction 
Self-assembled III-V semiconductor quantum dots (QDs) are of interest for applications that include 
optical amplifiers, temperature-stable low-noise lasers and mode-locked lasers [e.g. 1-3]. Important 
electronic properties such as density of states and internal carrier dynamics, which determine the 
optical characteristics of the QDs, are largely affected by the morphologies and chemical compositions 
of both the QDs and the material surrounding them. A thorough understanding of these properties is 
therefore essential for successful applications. The majority of structural characterisation carried out 
on InAs QDs has involved the study of either uncapped QDs using atomic force microscopy (AFM), 
or projections through the thickness of specimens in transmission electron microscopy (TEM). 
However, the spatial resolution of AFM is often insufficient to accurately determine the exact 
morphologies of QDs. Furthermore, most device applications require QDs to be overgrown with a 
material that has a different bandgap. This step, known as capping, can introduce significant changes 
to the structure and chemistry of the QDs. While conventional TEM techniques can be used to study 
capped QDs in plan-view or cross-sectional geometries, the resulting images can give ambiguous 
information about their three-dimensional properties. Here, we discuss the applicability of high angle 
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