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Advanced technology is undergoing a revolution, a quantum makeover. When funding flows, science, engineering and technology flourish, as it is right now across the globe with the development of quantum technologies. Significant investment began at the beginning of the decade once fundamental research had laid the groundwork showing the possibility to track the pathway of entangled photons. From this followed the first wave of innovation in quantum cryptography and the technological advancement of secure quantum optical communications. Since that time, concepts and devices associated with quantum technologies have grown many-fold, securing a future where quantum information processing, quantum computation and advanced forms of sensing, positioning, timing and imaging currently being realized in laboratories around the world will become widespread. 
It is within this context and with the greatest of pleasure that I announce the opening of the new Quantum Technologies section in Applied Physics Letters. As part of this launch, Professor Martin Weides from the University of Glasgow, whose expertise lies in the area of superconducting electronics and superconducting and hybrid qubits, has joined the editorial team as Associate Editor.  We also welcome our new Advisory Board member Professor Susan Coppersmith from the University of New South Wales, an expert in silicon and silicon/germanium quantum dot technology. Together with our existing editorial team, many of whom have significant experience in quantum technology areas, we are readying ourselves to capture even more emerging research in this discipline. 
[bookmark: _GoBack]Applied Physics Letters has always been the natural home for leading edge applied physics developments in functional materials and device concepts. Looking back over the last two years shows that the journal has published in several important areas that underpin emerging quantum technologies. These contributions include development of quantum dot based single photon sources[endnoteRef:1],[endnoteRef:2],[endnoteRef:3],[endnoteRef:4],[endnoteRef:5] including electrically driven and electrically tunable light sources[endnoteRef:6] and microcavity enhanced single photon emission from two-dimensional WSe2[endnoteRef:7].   We have also published extensively in the area of Si[endnoteRef:8],[endnoteRef:9], ,[endnoteRef:10], SiGe[endnoteRef:11],19 and SiC[endnoteRef:12] quantum dots , including circuit quantum electrodynamics for gate defined quantum dots in Si[endnoteRef:13], generation of maximally entangled states and coherent control in quantum dot microlenses[endnoteRef:14],  entanglement control and magic angles for acceptor qubits in Si[endnoteRef:15], as well as the feasibility of a machine learning approach for automated fine-tuning of semiconductor spin qubits[endnoteRef:16]. In the area of superconducting qubits, I list some examples including the work showing protection mechanisms for superconducting Qubits from phonon mediated decay[endnoteRef:17], loss reduction strategies in superconducting resonators using TiN coplanar waveguides[endnoteRef:18], demonstration of a compact 3D quantum memory[endnoteRef:19], as well as work covering the associated areas of superconducting electronics such as the development of low loss multi-layer wiring for superconducting microwave devices[endnoteRef:20] and methods to improve multiplexing architecture for connections between multiple Qubits.[endnoteRef:21] [1:  Single-photon light-emitting diodes based on preselected quantum dots using a deterministic lithography technique, Sartison, Marc; Seyfferle, Simon; Kolatschek, Sascha; et al. Applied Physics Letters, 114 (22)  222101 (2019) 
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Nascent industries associated with Quantum Technologies are springing up, and there is huge investment from multinational corporations but this new quantum world still presents many research challenges. Identifying the ideal host for quantum information processing, whether it be dopants in diamond or silicon, Si/SiGe dots, trapped ions, photon circuits, superconducting Josephson junctions, or topological wires, is highly topical. In many of these systems, questions remain on how to control the fragile quantum coherence and the understanding of the decoherence limits, how to work usefully with noisy intermediate scale quantum (NISQ) devices as well the choice of host architecture for qubits, precision in fabrication and the pivotal role of defects. Integration of quantum and classical electronics, the architecture of these and the platform of choice, also pose interesting questions. Gate fidelity, gate operation, connectivity and scalability are all areas where there will be many developments required in order to develop a reliable quantum computational technology. Many other avenues are opening up as research progresses. Exploitation of correlated photons for imaging, development of circuit quantum electrodynamics, coupling of spins to photons, quantum opto-mechanics and of course efficient coupling between optical and microwaves for scale-up purposes, are all emerging technologies born from fundamental applied physics endeavors. Alongside this, many of these quantum platforms offer device opportunities for sensing, such as ultrasensitive detection of photons, magnetic and gravitational fields, spatial positioning, and chemical and biological reactions. As with all areas of significant investment, many other technological developments will be realized over the coming years with impact in as yet unanticipated areas. 

The broad readership of Applied Physics Letters (over five million downloads of our papers in 2018), as well as our rising impact factor, ensures that original research published in the quantum materials and technologies area will be widely read and appreciated.

As part of the 2020 launch of the Quantum Technologies section of the journal we have commissioned two Special Topics which will open for submissions in 2020. The recently emerging area of Quantum Sensing with Correlated Light Sources with Guest Editors Drs Rupert Oulton, Alexander Clarke, Maria Chekhova, Jonathan Matthews and John Rarity and Hybrid Quantum Devices - connecting quantum systems through photonics, mechanical motion, magnons - which may play a particularly critical role in scale-up for quantum computation, with leading Guest Editors Drs Yiwen Chu, Jonathan Pritchard, Hailin Wang and Martin Weides. Special Topics allow the community to shape a field by contributing original research and forming a collection of papers that represent the latest state of the art developments in a particular field. These collections also serve as an important educational resource for our emerging quantum scientists and engineers of the future. The research Applied Physics Letters publishes today, shapes and delivers tomorrow’s impact.

We look forward to you joining us in shaping our new Quantum Technologies section and contributing to a number of planned special topics in quantum science and technology throughout 2020 and beyond.


