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The interaction of highly charged ions and nuclei with intense light sources is introduced [1]. We begin
discussing the quantum relativistic bound electron dynamics in highly charged ions and super intense laser
fields [2,3]. Then, special attention is devoted to laser-induced tunneling in the relativistic regime. Here,
we show that an intuitive picture can be developed for relativistic tunneling employing spatially dependent
energy levels. Also the issue of time under the barrier is discussed at length and how the various times
may leave detectable signatures [3]. In what follows, we investigate how populations may be transferred
among nuclear states employing accelerators and XFEL light [4]. Then, various applications employing high
frequency light are introduced such as high-precision determinations of nuclear lines and phase-sensitive
storage schemes of x-ray photons [5]. Finally, resonance fluorescence of highly charged ions is discussed and
how this may be favorably employed in laboratory astrophysics [6].
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