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Subject: Expression of Interest to Contribute Expertise in Advanced Photonics and Component Integration (Area B)
The Photonics & Advanced Materials research group at the Holon Institute of Technology (HIT) expresses its strong interest in joining a Horizon Europe consortium for the call, "Core technologies for virtual worlds." Our expertise is directly aligned with the objectives of Area B: Innovative photonics technologies for projection, sensing and perception in virtual worlds. Using our expertise we can contribute significantly to the development design and testing of next-generation immersive optical component.
Our team group lead, Dr. Dror Malka, is a senior lecturer and a recognized expert in integrated photonics and advanced optical design. He brings over 15 years of experience in developing innovative photonic components for next-generation immersive systems. His work spans silicon nitride MMI structures, slot waveguides, and polymer optical fibers, with a strong focus on compact, energy-efficient, and manufacturable solutions for VR/AR applications. Dr. Malka has served as photonics team leader in a Horizon 2020 project and as an industrial advisor for companies such as DustPhotonics and MostlyTek, bridging cutting-edge academic research with scalable industrial practices. With over 60 peer-reviewed publications and significant contributions to AI-enhanced photonic device optimization, he will lead our efforts in simulation, modeling, device prototyping, and experimental validation. His leadership ensures that the team delivers impactful, fabrication-ready technologies aligned with the goals of this Horizon Europe call.
The widespread and growing interest of Virtual Worlds based devices in industrial, military, B2B, consumer electronics and other various markets, requires an urgent need for breakthroughs beyond the performance limits of current VR/XR hardware and related optical components. An improved realistic immersion with high visual fidelity, low power consumption, and enhanced user comfort an improved experience, demands a new class of optical components. These novel components should not be only more powerful and compact but are designed from the ground up for seamless integration into mixed-reality devices and wearable platforms, directly addressing the core objectives of this call.
Our team offers advanced multi-physics simulation capabilities using various solvers such as Zemax OpticStudio, and Synopsys LightTools for optical component design, Rsoft (BeamProp/ Fullwave/Laser Mode) and Lumerical (FDTD/EME/DEVICE), for optical and electro optical modeling, Ansys- HFSS for RF for embedded antenna radiation design and other RF aspects, VPI Photonics Design suite for system level modeling, Matlab and python which are used for modeling of complicated optical structures. These and other simulation and modeling tools allow us to reduce the risk of novel designs, accelerate development cycle time, and optimize photonic component performance in terms of energy efficiency, signal integrity, and footprint.
Beyond simulation, we provide the advanced testing and characterization capabilities critical for validating these photonic components. Our facilities can perform comprehensive optical, electro-optical, and RF measurements to analyze everything from display brightness, color uniformity, and Field of View (FoV) to sensor accuracy and power efficiency. This allows us to close the crucial gap between simulation and real-world experimental outcomes, ensuring we can advance technologies as required by this project (E.g.  TRL 3 to TRL 5).
What distinguishes our research team is our deep industrial grounding. Our group includes former R&D leaders and engineers from world-leading companies like Intel, Micron, and Dust Photonics. This provides practical insight hence can accelerate lifecycle of technology development. We understand the constraints of wafer-level integration, backend packaging, and the path to High-Volume Manufacturing (HVM) for consumer and professional devices. Furthermore, we have a strong IP orientation and can support and advise on novel designs and all other IP aspects of the research outcomes.





We are committed to collaborative innovation and are prepared to support the consortium through:

•	Simulation, design, and prototyping of integrated photonic components for VR/AR.
•	System-level modeling to optimize the end-user immersive experience.
•	Consultation on design-for-manufacturability and scalability.
•	Comprehensive device testing, characterization, and verification support.
•	Intellectual property support for novel designs and research outcomes.

We are enthusiastic about contributing to Europe’s leadership in virtual world technologies and enabling solutions that meet the performance and sustainability demands of future digital infrastructures.
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