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When one irradiates a system with intense infrared light, an electron
can tunnel. Usually, but not always, the hole stays in place. If the
hole is static, only one electron is involved, but, in xenon, we create a
superposition of states in the ion. Any coherent superposition of states

describes a hole wave packet that moves through the atomic core. Any
imbalance in the superposition also creates a static hole.

Using the perturbed trajectory measurement method we observe the
spin-orbit motion in the emitted radiation. Surprisingly, we find that
even the very high frequency light (that gains cross section from the
4D giant plasmon resonance) shows spin-orbit wave packet dynamics.
The timing is shifted from the timing of radiation where there is no
hole motion, but only by a small amount.

The most important observation is that the ion contributes substan-
tially to the photon energy of these 90 eV photons. The ion contri-
bution can even exceed the recollision electron’s kinetic energy at the
moment of recollision.



