The dawn of photonic computing: a new era for technology
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Traditional computing is facing significant challenges as it approaches its operational limits, prompting a pivotal shift in technological methods. The foundations of modern computing have long been anchored to Moore's Law, which anticipated that the number of transistors on microchips would double roughly every two years. This principle has driven substantial advancements over the decades, leading to remarkable enhancements in the speed, size, and efficiency of computing devices. As a result, contemporary smartphones are far more powerful than the room-sized computers that dominated the landscape in the 1970s.
However, it has become increasingly evident that this trajectory of progress is not sustainable. The miniaturisation of transistors has reached a point where they are nearing the size of single atoms. Further reductions in transistor size introduce problematic issues such as overheating and quantum effects, which disrupt the current pace of technological evolution. In response to these limitations, researchers are exploring groundbreaking alternatives in computing.
One of the most promising advancements is in the realm of photonics, which utilises light rather than electricity for data processing. Light has marked advantages, including faster transmission speeds, lower heat generation, and reduced energy consumption—traits that are becoming essential to address the modern demands of computing. Companies like Lightmatter are leading the way in this innovative field, developing photonic chips that integrate light into traditional computing systems. These chips are capable of transferring data at light speed, effectively eliminating bottlenecks that can hinder the performance of existing electronic chips.
This progress is particularly vital for the development of artificial intelligence (AI), which requires substantial computational resources. Conventional chips often falter under the weight of the extensive data processing AI demands, resulting in delays and inefficiencies. In contrast, photonic technology enables processors to communicate with unprecedented speed and energy efficiency, creating possibilities for more advanced AI systems and even artificial general intelligence (AGI)—a form of AI capable of human-level learning and problem-solving.
Lightmatter's developments in photonics represent not merely an enhancement but a fundamental rethinking of computing. Their chips marry the advantages of both light-based technology and traditional electronics, resulting in faster processing speeds and increased efficiency. Although Moore’s Law no longer serves as the reliable predictor of technological advancements it once was, the emergence of photonic computing signals the dawn of a new era. An era where the speed of light might just become the new benchmark for progress in the ever-evolving field of technology.
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