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We start with an overview of the history of high-gradient linear
accelerator developments that took place over the span of more than
three decades to pave the way for a future collider to explore the
energy frontier of high-energy physics. We then present an overview
of recent advances in high-gradient linear accelerators operating at
room temperature and cryogenic temperatures. We will include the
advances that enabled us to understand better the underlying
fundamental physics that governs the breakdown phenomena in high-
field vacuum structures. With this new understanding, recent
advances in linac topologies, materials, and operating temperatures
started to emerge. We will review these and present a vision for future
energy frontier machines and future light sources. The vision for this
future research and development will include the core effort on the
linacs, RF sources, and other auxiliary components, with the goal of
optimizing the overall system performance and cost rather than the
optimization of individual component independently. These advances
also promise to revolutionize many other applications in the near
future, including medical radiotherapy devices. We will explore the
ongoing effort on this front, especially the possibilities for realizing
the so-called “flash treatment.”
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