Journal of Physics: Conference
Series

PAPER « OPEN ACCESS You may also like

Near-saddle-point-energy single- and two-photon e metasianie 1e7s7n P Augersield fn’é‘tid‘;?a%?é’fﬁz";’fg“ ﬁ'f/ffg”e‘iiziiﬂf:
produced in ion-atom collisions using the
Stark Spectra Of Sr biased as cell technigue: A tool for the

determination of the population
mechanisms
. . . | Madesis, A Laoutaris, S Doukas et al.
To cite this article: D Spasopoulos et al 2020 J. Phys.: Conf. Ser. 1412 132011
- Probing students’ understanding of
Einsteinian physics concepts: a study in
primary and secondary Greek schools
Georgia Vakarou, Georgios Stylos and
View the article online for updates and enhancements. Konstantinos T Kotsis
- Exact wave functions of bound for
calculating ordinary muon capture rates
I S Kardaras, V N Stavrou, | G Tsoulos et
al.

G N & | Discover

how sustainability

The e : intersects with
Electrochemical ¢ |
Society

Advancing solid state &
electrochemical science & technology

This content was downloaded from IP address 3.135.207.129 on 07/05/2024 at 19:52


https://doi.org/10.1088/1742-6596/1412/13/132011
https://iopscience.iop.org/article/10.1088/1742-6596/635/5/052082
https://iopscience.iop.org/article/10.1088/1742-6596/635/5/052082
https://iopscience.iop.org/article/10.1088/1742-6596/635/5/052082
https://iopscience.iop.org/article/10.1088/1742-6596/635/5/052082
https://iopscience.iop.org/article/10.1088/1742-6596/635/5/052082
https://iopscience.iop.org/article/10.1088/1742-6596/635/5/052082
https://iopscience.iop.org/article/10.1088/1742-6596/635/5/052082
https://iopscience.iop.org/article/10.1088/1742-6596/635/5/052082
https://iopscience.iop.org/article/10.1088/1361-6552/ad1768
https://iopscience.iop.org/article/10.1088/1361-6552/ad1768
https://iopscience.iop.org/article/10.1088/1361-6552/ad1768
https://iopscience.iop.org/article/10.1088/1742-6596/410/1/012127
https://iopscience.iop.org/article/10.1088/1742-6596/410/1/012127
https://iopscience.iop.org/article/10.1088/1742-6596/410/1/012127
https://iopscience.iop.org/article/10.1088/1742-6596/410/1/012127
https://iopscience.iop.org/article/10.1088/1742-6596/410/1/012127
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsvww82P4pj57mcITJ6wd-7dW3ar68lXdHMwSW8Ctu1tgunv9K-W_chYYjMxEOLd00_llq2OHnnT4WpFxs5dkUiSfaTGYVsX6bwAJO9vlxtfJPTE38OzTqp6PJiVrY_iNxC_tsA7xTM1BYNzVxHuadz3TcQYuvCSUmLCc-yg6-cwV6jnnRC7vmbTwFn8XggsPoL1CszqXEoZJ3kJZJ2DgLXaIaPCLSfKwGlXMBxq5CcVNkZCaTls544itZI9EJdjLkXe5IPo9pNTodbhLYhKXhSIhTIvMCEL8tg-oDCyknJRo3HH6qT8tnCuBh3wIDPvxpreMawXdrD7pNpejhakCNe96roTIQ&sig=Cg0ArKJSzP3_DGuJn7y4&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA

ICPEAC2019

IOP Publishing

Journal of Physics: Conference Series

1412 (2020) 132011 doi:10.1088/1742-6596/1412/13/132011

Near-saddle-point-energy single- and two-photon Stark spectra of Sr
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Synopsis

We present single-photon ionization Stark spectra of Sr as a function of static electric field strength

and just above the saddle-point-energy. The spectra exhibit a significant number of avoided crossings between
Stark resonances, superimposed on an ionization background due to the continuum excitation. The latter may be
avoided by employing single- and two-photon ionization in conjunction with phase sensitive coherent control
techniques. This scheme will lead to the isolation of the resonances in differential ionization cross section meas-

urements.

When an atom is placed in a uniform static elec-
tric field of strength F, its ionization threshold is
lowered from its zero-field value £=0, to the so-
called saddle point energy, classically given by
Ey,=2F"* au. Within the E,<E<0 energy range
quasi-bound Stark states (resonances) are degener-
ate with the continuum ones. In non-hydrogenic
atoms these states are coupled and the resonance-
continuum coupling leads to autoionization [1].
Resonance-resonance coupling is more interesting
and leads to avoided crossings of the resonance en-
ergies as a function of F [1]. In the vicinity of an
avoided crossing one of the participating resonances
is partially decoupled from the degenerate continua
and its spectral width exhibits a minimum. Then,
the outgoing photoelectron escapes to infinity solely
via tunneling. This fact is very attractive for Pho-
toionization Microscopy (PM) studies, the term de-
noting the measurement of the probability density
of slow (meV) photoionized electrons in the pres-
ence of F [2]. It turns out that the image of the
probability density is proportional to the squared
modulus of the electronic wave function. Decou-
pled PM images have been recorded so far only for
He atom [2]. As a first step towards the extension of
similar observations to heavier atoms, we recorded
(using a typical atomic beam/time-of flight ion
spectrometer setup) Stark spectra of strontium for a
number of field strengths and just above the respec-
tive saddle point energies.

Figure 1(a) shows a number of recorded spectra
where several avoided crossings between pairs of
resonances may be identified. Figure 1(b) shows the
aforementioned spectral width narrowing as a func-
tion of F observed for the specific resonance indi-
cated in Fig. 1(a). We have also employed two-
photon excitation and the corresponding spectra are
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generally found to be similar to the spectra of Fig. 1
but with a worse spectral resolution.
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Figure 1. (a) Single-photon Stark spectra of Sr out of its
ground state for several field values. The open circles
mark the respective saddle point energies which are con-
nected with a dashed line. Three avoided crossings be-
tween pairs of resonances are shown with three different
colours. (b) Measured spectral width of the resonance
indicated by an arrow in (a) as a function of F.

Finally, we have performed simultaneous single-
and two-photon ionization studies in conjunction
with phase sensitive coherent control techniques
[3] and the latter techniques are currently ap-
plied to PM.
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