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Synopsis We theoretically demonstrate that harmonic emission could be achieved from Rydberg atoms without

deteriorating the nanostructures.

The localized fields enhanced by surface plas-
mons often degrade the metallic nanostructure it-
self, since high field-intensities are in turn needed
to achieve harmonic emission from ground-state
atoms. [1]

We theoretically investigate harmonic emis-
sion from bound states of target atoms ex-
posed to locally inhomogeneous electric fields.
We numerically solve three-dimensional time-
dependent Schrodinger equation for hydrogen
atom in the vicinity of metallic nanostruc-
ture. The interaction between the nanostructure-
enhance incident field and the target atom is
taken as z(1 4 8z)E(t) [2]. As we go up in Ryd-
berg states of the hydrogen atom, we n-scale the
input parameters for harmonic emission. Clas-
sical assessments have shown that incident field
intensity and frequency and the field-free ioniza-
tion potential (I,) of hydrogen-like atoms scales
as n~8, n~% and n2, respectively. Thus, for
higher Rydberg states the incident field intensity
becomes so weak that the nanostructure would
not be damaged [3].

For field intensities on the order of
100TW/cm?, the tunnel ionization distance
I,,/ Ey plus the excursion amplidute of the con-
tinuum electron Ey/wg becomes ~ 20 — 30a.u.
and scales as n?. Thus, due to electron confine-
ment in the nano element, within a dimension of
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~ 200a.u. and the chances of absorbtions from
metallic surfaces, one cannot speak of the likely-
hood of recombination above a certain n-state.
Therefore, tweaking the input parameters for an
efficient HHG process in the vicinity of metallic
nanostructure is essential.
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Figure 1. (a) n=1, (b) n=2, (¢) n=4.
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