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Abstract
In this study, for the first time in the related literature, the positronium atom embedded in the plasma environment
with energy-dependent potential interaction, under spherical confinement, is investigated. The more general
exponential cosine-screened Coulomb (MGECSC) potential is used to describe the interaction potential of the
positronium atom in the plasma environment. Among four different sets of MGECSC potential to model Debye and
quantum plasma, the most general form for calculations is considered, and thus, the positronium atom investigated
contained energy-dependent potential interaction embedded in the quantum plasma environment. The energy
dependence of the interaction potential is chosen linearly and rendered to a tunable case by using a dimensionless
parameter. MGECSC potential is modified by considering the linear energy dependence. The nonrelativistic spectrum

Full text at publisher Export Add To Marked List of 84

41

Click here to be sent an email when this 
publication is cited. 

×

https://www.webofscience.com/wos/
https://www.webofscience.com/wos/woscc/basic-search
https://www.webofscience.com/wos/woscc/summary/9c645941-72f4-48c5-a82d-be92cf734695-36c0d293/relevance/1
https://www.webofscience.com/wos/author/record/1930434
javascript:void(0)
https://www.webofscience.com/wos/woscc/related-records-summary/WOS:000715833500003?from=woscc&type=colluid
https://www.webofscience.com/wos/woscc/full-record/WOS:000229222500008
https://www.webofscience.com/wos/woscc/full-record/WOS:000391582700012
https://www.webofscience.com/wos/woscc/basic-search
https://www.webofscience.com/wos/history
https://www.webofscience.com/wos/alerts
javascript:void(0);
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcAuth=OpenURL&SrcApp=WOS&DestURL=http%3A%2F%2Fresolver.ebscohost.com%2Fopenurl%3Furl_ver%3DZ39.88-2004%26url_ctx_fmt%3Dinfo%3Aofi%2Ffmt%3Akev%3Amtx%3Actx%26rft.artnum%3DARTN%2B1119%26rft.atitle%3DPlasma-embedded%2Bpositronium%2Batom%2Bwith%2Benergy-dependent%2Bpotential%26rft.aufirst%3DMustafa%2BKemal%26rft.auinit%3DMK%26rft.aulast%3DBahar%26rft.date%3D2021%26rft_id%3Dinfo%3Adoi%2F10.1140%252Fepjp%252Fs13360-021-02110-7%26rft.genre%3Darticle%26rft.issn%3D2190-5444%26rft.issue%3D11%26rft.jtitle%3DEUROPEAN%2BPHYSICAL%2BJOURNAL%2BPLUS%26rft_val_fmt%3Dinfo%3Aofi%2Ffmt%3Akev%3Amtx%3Ajournal%26rfr_id%3Dinfo%3Asid%2Fwebofscience.com%3AWOS%3AWOS%26rft.stitle%3DEUR%2BPHYS%2BJ%2BPLUS%26rft.volume%3D136&DestApp=OTHER_OpenURL&SrcAppSID=EUW1ED0CBEDOK4n9XzopvGJDeqQqr&SrcJTitle=EUROPEAN+PHYSICAL+JOURNAL+PLUS&SrcPubType=MD_FORMAT
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcAuth=DOISource&SrcApp=WOS&KeyAID=10.1140%2Fepjp%2Fs13360-021-02110-7&DestApp=DOI&SrcAppSID=EUW1ED0CBEDOK4n9XzopvGJDeqQqr&SrcJTitle=EUROPEAN+PHYSICAL+JOURNAL+PLUS&DestDOIRegistrantName=Springer-Verlag
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcAuth=GoogleScholar&SrcApp=WOS&DestURL=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fauthor%3DM+Bahar%26atitle%3DPlasma-embedded+positronium+atom+with+energy-dependent+potential%26publication_year%3D2021%26hl%3Den%26journal%3DEUROPEAN+PHYSICAL+JOURNAL+PLUS%26volume%3D136%26issue%3D11%26issn%3D2190-5444%26doi%3D10.1140%2Fepjp%2Fs13360-021-02110-7&DestApp=GoogleScholar&SrcAppSID=EUW1ED0CBEDOK4n9XzopvGJDeqQqr&SrcJTitle=EUROPEAN+PHYSICAL+JOURNAL+PLUS


9.05.2022 16:47 Plasma-embedded positronium atom with energy-dependent potential-Web of Science Core Collection

https://www.webofscience.com/wos/woscc/full-record/WOS:000715833500003 2/19

Author Information
Corresponding Address: Bahar, Mustafa Kemal (corresponding author)

Sivas Cumhuriyet Univ, Fac Sci, Dept Phys, TR-58140 Sivas, Turkey
Addresses:

1 Sivas Cumhuriyet Univ, Fac Sci, Dept Phys, TR-58140 Sivas, Turkey

E-mail Addresses: mussiv58@gmail.com

Categories/Classification
Research Areas: Physics

Journal information

EUROPEAN PHYSICAL JOURNAL PLUS
ISSN: 2190-5444
Current Publisher: SPRINGER HEIDELBERG, TIERGARTENSTRASSE 17, D-69121 HEIDELBERG,
GERMANY
Journal Impact Factor: Journal Citation Report TM

Research Areas: Physics
Web of Science Categories: Physics, Multidisciplinary

3.911
Journal
Impact Factor
™ (2020)

JOURNAL OF CHEMICAL PHYSICS

Deprince, J; Fritzsche, S; Quinet, P; et al.
Influence of plasma environment on K-line
emission in highly ionized iron atoms
evaluated using a Debye-Huckel model
CANADIAN JOURNAL OF PHYSICS

Li, XF; Jiang, G; Sun, Q; et al.
Atomic structure and transition properties of
H-like Al in hot and dense plasmas
CHINESE PHYSICS B

ALBERT, IDL; DIBELLA, S; RATNER, MA; et al.
SOLVENT EFFECTS ON THE MOLECULAR
QUADRATIC HYPERPOLARIZABILITIES
POLYMERS FOR SECOND-ORDER NONLINEAR
OPTICS

See all

Use in Web of Science

Web of Science Usage Count

3 3
Last 180 Days Since 2013

This record is from:
Web of Science Core Collection

Science Citation Index Expanded (SCI

and wave functions of the energy-dependent MGECSC potential (energy-dependent plasma (EDP) potential) for the
positronium atom are obtained using the Runge-Kutta-Fehlberg (RKF) method. The effect of the plasma shielding
parameters, the spherical encompassing effect and the energy dependence on generation and control of the orbital
charge-currents and the induced magnetic fields of the positronium atom are examined. Furthermore, the transition
energies, the oscillator strengths and the dipole polarizability are studied for only energy dependence. For the
energy-independent case, the structural property review is also performed, and the results are compared.
Alternatives to each other of the effective potential parameters on the charge-currents, the induced magnetic fields
and the structural properties are also discussed. The charge-current and induced magnetic field analyses are also
performed for energy-dependent potential-plasma environment case, plasma environment-energy-independent
potential case, no-plasma environment-energy-dependent potential case, and no-plasma environment-energy-
independent potential case.
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