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For the next generation of optical computing, a novel and cost efficient approach is needed. This future
development requires both tailored control over nanometer-sized building blocks on large area and a
fundamental understanding of the gain and loss mechanisms. In analogy to an electric diode, which
conducts electron current in one direction, I will establish a one-way road for photons. Currently, practical
demonstrations are scarce, and are limited in terms of how many devices may be fabricated in parallel. To
realize fabrication on a larger scale, a synergy between optical metamaterials and colloidal self-assembly will
be leveraged. This requires, on the one hand, applying concepts from optical metamaterials, which obtain
their properties from their building blocks rather than from their constituent material; and, on the other hand,
using pre-existing gain and loss building blocks, which form an organized structure on large area by reducing
their free energy. The strategy is to use my experience in rational design, large area self-assembly of tailored
building blocks and optical characterization in the unique research environment Dresden to fabricate cost-
efficient, programmable and up-scalable photonic diodes. This state-of-the art and interdisciplinary study will
combine elements from physics, chemistry and engineering to lead into a novel class of optical devices.
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