N

N

Ionization of strontium atoms by ultrashort pulses of a
Ti-Sapphire laser
A Dimitriou, Alexandre Marciniak, F. Lépine, C. Bordas, S. Cohen

» To cite this version:

A Dimitriou, Alexandre Marciniak, F. Lépine, C. Bordas, S. Cohen. Ionization of strontium atoms
by ultrashort pulses of a Ti-Sapphire laser. Journal of Physics: Conference Series, 2015, 635 (9),
pp.092083. 10.1088/1742-6596,/635/9/092083 . hal-02308760

HAL Id: hal-02308760
https://hal.science/hal-02308760v1
Submitted on 5 Feb 2021

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-02308760v1
https://hal.archives-ouvertes.fr

Journal of Physics: Conference Series

PAPER « OPEN ACCESS Related content

- Various Kinds Waves and Solitons

lonization of strontium atoms by ultrashort pulses Ittacion Soltons o Bousangsy
. . quation Describing Ultrashort Pulse in
Of a T|-Sapph|re Iaser Quadratic Nonlinear Medium

Bang-Xing Guo, Zhan-Jie Gao and Ji Lin

- Eibre laser with a subterahertz repetition
rate of ultrashort pulses in the telecom
range
AV Andrianov, V M Mylnikov, M Yu
Koptev et al.

To cite this article: A Dimitriou et al 2015 J. Phys.: Conf. Ser. 635 092083

- (3+1)-dimensional nonlinear
propagationequation for ultrashort pulsed
beam in left-handed material
Hu Yong-Hua, Fu Xi-Quan, Wen Shuang-
Chun et al.

View the article online for updates and enhancements.

This content was downloaded from IP address 86.248.56.150 on 05/02/2021 at 11:55


https://doi.org/10.1088/1742-6596/635/9/092083
http://iopscience.iop.org/article/10.1088/0253-6102/66/6/589
http://iopscience.iop.org/article/10.1088/0253-6102/66/6/589
http://iopscience.iop.org/article/10.1088/0253-6102/66/6/589
http://iopscience.iop.org/article/10.1088/0253-6102/66/6/589
http://iopscience.iop.org/article/10.1070/QEL16035
http://iopscience.iop.org/article/10.1070/QEL16035
http://iopscience.iop.org/article/10.1070/QEL16035
http://iopscience.iop.org/article/10.1088/1009-1963/15/12/034
http://iopscience.iop.org/article/10.1088/1009-1963/15/12/034
http://iopscience.iop.org/article/10.1088/1009-1963/15/12/034
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsvAY3klISeK1N0hltv8xxXcQyz0yatoXG07LU4KfZoImoLiNG8kmvpkkLX2Tlm3u2XqwkUnQPB05fpqbHI2-Z6rokNgymBXEAm9HeREvmYPxB-zAMvO-f_-t43ault7UQ5INa0kgmzC0TlX3gRNRHkrufgHrUqv8AuGPecDBlyptrm37y8vDLc2W4WwjBp12PDXX5wAvEZPOp3i1gPQ7DiS5alFzyoEmSgaQeazQXWivrD5gONbbrCa7RkHffapCY4zqJ2E80loI62wwNJ1MxP5&sig=Cg0ArKJSzD6AS8I1q1kH&adurl=http://iopscience.org/books

XXIX International Conference on Photonic, Electronic, and Atomic Collisions (ICPEAC2015)

IOP Publishing

Journal of Physics: Conference Series 635 (2015) 092083

doi:10.1088/1742-6596/635/9/092083

lonization of strontium atoms by ultrashort pulses of a Ti-Sapphire laser

A. Dimitriou” ", A. Marciniak*?, F.Lepine?, C. Bordas**, S. Cohen'’

i Dept. of Physics, University of loannina, GR 45110 Ioannina, Greece
HInstitute Lumiére Matiére, Université Lyon 1, UMR 5306, 10 rue Ada Byron 69622, Villeurbanne, France

Synopsis We present experimental photoelectron spectra obtained by ionizing two-valence electron Sr atoms with =25 fs Ti-
Sapphire laser pulses and we show preliminary evidence that electron-electron correlation effects dominate for laser intensi-
ties <0.4x10"> W-cm™, while a single electron picture prevails when the laser intensity is increased further.

The two-electron Alkaline Earth atoms present
dense manifolds of doubly excited autoionizing
states above their first ionization threshold. Hence,
their continua are structured and these states are
dominated by electron-electron interaction effects.
The interaction and subsequent ionization of
Alkaline Earth atoms with intense laser fields
reveals the absorption of photons within the
structured continua. For laser pulses of long
duration (~ns), there exist above-threshold-
absorption pathways which are dominated by the
presence of these doubly excited states and lead to
the production of excited ions [1]. On the contrary,
for pulses of short duration (~fs) energy level
structure issues are of much less importance and
one expects a single-active-electron picture to
prevail [2,3]. In this case ions should be mostly
produced to their ground state. This latter
expectation is here experimentally examined by
ionizing Sr atoms via ~25 fs, ~800 nm laser pulses,
with intensities ranging from I~2x10"” W-cm™ to
~5x10” W-cm®. A preliminary analysis of
measured photoelectron spectra (recorded via a
velocity map imaging (VMI) apparatus [4] at
Institute Lumiére Matiere (ILM), Université Lyon
1) shows that for 1<0.4x10"” W-cm® electron-
electron interaction dominates and population is
created at excited states of Sr’. As the laser
intensity is further increased, however, the spectra
are composed solely by a series of Above Threshold
Ionization (ATI [3]) electron peaks (see Fig. 1) and
consequently the single-active-electron picture
appears to dominate. These findings suggest that the
key factor controlling the dominance of one or the
other mechanism is laser intensity, rather than pulse
duration.
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Figure 1. High laser intensity electron energy spectra of
Sr ionized by 25 fs Ti-Saphire laser pulses.
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