
HAL Id: hal-03383342
https://hal.science/hal-03383342

Submitted on 9 Nov 2021

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

Electron-impact excitation of the (4p55s5p) 4S3/2
quasimetastable state in Rb

V Roman, S. Demes

To cite this version:
V Roman, S. Demes. Electron-impact excitation of the (4p55s5p) 4S3/2 quasimetastable state in Rb.
XXXI International Conference on Photonic, Electronic, and Atomic Collisions (ICPEAC2015), Jul
2019, Deauville, France. pp.132012, �10.1088/1742-6596/1412/13/132012�. �hal-03383342�

https://hal.science/hal-03383342
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


Journal of Physics: Conference Series

PAPER • OPEN ACCESS

Electron-impact excitation of the (4p55s5p)4S3/2 quasimetastable state in
Rb
To cite this article: V Roman and S Demes 2020 J. Phys.: Conf. Ser. 1412 132012

 

View the article online for updates and enhancements.

This content was downloaded from IP address 91.160.84.241 on 13/06/2020 at 14:18

https://doi.org/10.1088/1742-6596/1412/13/132012
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstN-lOcYV3rvxBpRZnQ5iO7gEBzppKlkOdcgtzVQxcDCi9aleCaiC4Cv7-oFX7TEpxqrUidxJv_5G2Y69IVVc5QEdOZUrpLFR51OUpUtbIO7cv8Ye5zEPygFe2Z8dpzjWeugnBmvxGX4KEP9GO-kzBRPourqUtRt0JSn74JF2bBAI-aRDFzPEWnQ5XU6xAsI111ry7BDvFJaJy-omK1kPTyb1HSAqupzo5LArXE0DQoI12XndSX&sig=Cg0ArKJSzIaSopQezBeN&adurl=http://iopscience.org/books


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

ICPEAC2019

Journal of Physics: Conference Series 1412 (2020) 132012

IOP Publishing

doi:10.1088/1742-6596/1412/13/132012

1

Electron-impact excitation of the (4p55s5p)4S3/2 quasimetastable state in Rb   
 

V Roman1 * and S Demes2 

 
1Institute of Electron Physics, National Academy of Sciences of Ukraine, Uzhgorod, 88017, Ukraine 

 2Іnstitute for Nuclear Research, Hungarian Academy of Sciences, Debrecen, 4026, Hungary 
 

Synopsis    The ejected-electron excitation function of the (4p55s5p)4S3/2 quasimetastable state in rubidium was 
experimentally investigated by electron-impact in the energy range from the excitation threshold at 16.64 eV to 
100 eV. The obtained data at 0.12 eV energy resolution indicate the presence of negative-ion resonances just 
above excitation threshold. A comparison is made with the optical excitation function of the (4p55s5p)4S3/2 → 
(4p65р)2Р3/2 transition (λ = 82.37 nm), measured earlier with a lower energy resolution of ≈1.5 eV. 

 
It is known that in alkali atoms (K, Rb, Cs) 

there is a subclass of p6-core excited quartet 
states which is due to the mixing with doublet 
states of the same total electronic angular mo-
mentum J possess both radiative and electronic 
decay channels [1]. As a rule, the radiative decay 
dominates for such quasimetastable states, while 
autoionization probability remains small. The 
latter makes difficult the experimental observa-
tion of quasimetastable states in ejected-electron 
spectra [2]. The optical excitation function for 
the (4p55s5p)4S3/2 → (4p65р)2Р3/2 transition (λ = 
82.37 nm) in Rb was measured earlier with an 
incident-electron energy resolution of ≈1.5 eV 
[3]. In the present work we obtained the ejected-
electron excitation function of the (4p55s5p)4S3/2 

state with an improved 0.12 eV energy resolution 
by using energy-selective electron beam and by 
accurate measurement of the ejected-electron 
spectra in a broad impact energy range. 

The apparatus and the experimental procedure 
were described in details earlier [4]. The ejected-
electron spectra were measured at 54.7° observation 
angle. Due to the overlapping of the 4S3/2 line with 
the high intensity neighboring line (4p54d5s)4P1/2 

with 16.69 eV excitation threshold, the total 
relative uncertainty is approximately 40% for the 
most of our data.  

Figure 1 shows the measured ejected-electron 
excitation function of the (4p55s5p)4S3/2 state and 
the optical excitation function for λ = 82.37 nm [3] 
in an impact-energy range from the 16.64 eV exci-
tation threshold up to 100 eV. Our comparison 
shows that there is a fairly good agreement between 
the two types of data. Due to the better energy reso-
lution of the present measurements, the “fine” struc-
ture a-b is clearly seen in the ejected-electron fun- 
ction just above the excitation threshold. The broad 

 
Figure 1. The electron-impact excitation functions of the 
(4p55s5p)4S3/2 state in rubidium: ● - present data; ○ - 
optical data [3]. The inset shows the threshold region of 
the present data. The data [3] and our data are normal-
ized with incident-electron energy of 65 eV. 

maximum c in our data [3] corresponds to the 
spin-exchange character of the electronic exci-
tation of the 4S3/2 state. The notable scatter of 
experimental data, which is observed between 
20 and 25 eV in the ejected-electron excitation 
function could reflect the combined effect of 
several overlapping resonances. 

In order to obtain the absolute values of the 
excitation cross sections for the (4p55s5p)4S3/2 
and other p6-core excited states in rubidium, we 
have performed relativistic distorted-wave calcu-
lations. 
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