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The Nanoelectronics Laboratory at the University of Cape Town has recently obtained the first sets of results
from the new ultracold helium dilution fridge. First, the general working principles of the dilution fridge are
discussed, including the mechanisms which enable the cooling of samples to temperatures of around 6mK.
Following this, the first set of measurements in Africa of the Quantum Hall Effect (QHE) in a 2-Dimensional
Electron Gas (2DEG) system are presented. The QHE is a fundamental measurement in the study of low-
temperature condensed-matter systems, and is of particular importance in metrology as the basis for the
international resistivity standard. The theory of 2DEG systems is also discussed, along with the relevance of
experimental results in advancing the theoretical framework. Finally, preliminary results from and outlines
for future experiments with more advanced nanoscale devices are presented and analyzed.

Summary
A discussion of the first results from the ultracold helium dilution fridge at the University of Cape Town, along
with a contextualisation in terms of fridge mechanics, applications, and future projects.
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