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APS = Journals = Phys. Rev. A = Volume 86 » Issue 3 = Previous Aricle | Mext Aricle =
Phys. Rev. A 86, 033411 (2012) [8 pages]

Effect of screening by external charges on the atomic orbitals and
photoinduced processes within the Hartree-Fock-Slater atom

m References Citing Articles (4)

Download: PDF (559 kB) Export: BibTeX or EndNote (RIS)

RobertTh\e\e“, Sang-Kil Son1, Beata ZiaJa1-z, and Robin Santra'?
1 ) .
Center for Free-Electron Laser Science, DESY, 22607 Hamburg, Germany 1 0 1 1 03IP h R 0 3341 1
2 nstitute of Nuclear Physics, Polish Academy of Sciences, Radzikowskiego 152, 31-342 Krakdw, Poland L] ys e DD L] DEL
3Deparrrrrenr of Physics, University of Hamburg, 20355 Hamburg, Germany

Received 7 June 2012; published 10 September 2012

H-ray free-electron lasers (XFELs) are a promising tool for the structural determination of macro- and biomalecules, using coherent diffractive imaging. During imaging,
the intense XFEL pulses also efficiently ionize the molecules, so it is important to estimate how the charged environment within the molecule madifies atomic
properties, in comparison to the case of an isolated atom. Here, we apply the xarow toolkit to obtain predictions on the modified ionization thresholds and rates of some
photeinduced processes in carbon. The Harfree-Fock-Slater model is extended to include the electron screening and ion correlation effects, induced by external
charges. With this extended model, we obtain predictions on modifications of orbital energies, photoabsorption cross sections, Auger decay rates, fluorescence
emission rates, and atomic scattering factors as a function of the density and temperature of the surrounding charges. Our results have implications for the studies of
dynamics within XFEL irradiated samples, in particular for those dedicated to coherent diffraction imaging.

@2012 American Physical Socisty

M 00 033411

DI:. Import data @ o, aniv, PUBMED...

10.110

“robertthiele@cel.de
= Previous Article | Mext Aricle =

PHYSICAL REVIEW A 86, 033411 (2012)

Effect of screening by external charges on the atomic orbitals and photoinduced processes
within the Hartree-Fock-Slater atom

Robent Thicle,” Sang-Kil Son,' Beata Ziaja,"* and Robin Santra'?
'Center for Free-Eleciron Laser Science, DESY, 22607 Hamburg, Germany
Hnstitute of Nuclear Physics, Polish Academy of Sciences, Radzikowskiego 152, 31-342 Krakdw, Poland
*Department of Physics, University of Hamburg, 20355 Hamburg, Germany
(Receved 7 June 2012: published 10 September 2012)

X-ray free-elecron lasers (XFELs) are a promising tool for the structural determination of macro- and
biomolecules, using coherént diffractive imaging. During imaging, the intense XFEL pulses also efficiently
fonize the molecules, o it is important to estimate how the charged environment within the molecule modifies
atomic properties, in comparison to the case of an isolated atom. Here, we apply the XATOM toolkit to obtain
predictions on the modified ionization thresholds and rates of some photoinduced processes in carbon, The
Hartree-Fock-5latér model is extended to include the electron screening and ion correlation effects, induced
by external charges. With this extended model, we obtain predictions on modifications of orbital energies,
photoabsorption cross sections, Auger decay rates, fluorescence emission rates, and atomic scatténng factors as a
function of the density and temperature of the surrounding charges. Our results have implications for the studies
of dynamics within XFEL irradiated samples, in particular for those dedicated to coherent diffraction imaging.
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Search for supersymmetry in hadronic final states with missing transverse energy using the
variables AlphaT and b-quark multiplicity in pp collisions at 8 TeV

CMS Collaboration (Serguei Chatrchyan et al') Zeige alle 2186 Autoren
Mar 12, 2013 - 43 pages

Eur.Phys.J. C73 (2013) 2568
(2013-09)
DOI: 10.1140/epjc/s10052-013-2568-6
CMS-SUS-12-028, CERN-PH-EP-2013-037
e-Print- arxiv 1303 2985 [hep-ex] | PDE

Experiment: CERN-LHC-CMS Import data @ ||:|:||. arXiv, PUBMED...

 http:/linspirehep.net/re ord/1223511 >
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Untersuchung des Verhaltens von Streamerkammern bei verschiedenen
Gaszusammensetzungen

Information

Poon, R. (Corresponding Author)

1895
(1995)
Report No.: PUBDB-2014-03626, WU I 85-8
—" stfenticnts : I|11|Jnr1data'@ |:C:I.ar.'-xi-..F'LlE!I'E:...

Note: Betrifft nicht POF INotional starting date
Hote: Univ. of Wuppertal, Diglomarbet, 1995

Contributing Institute(s):
1. H1 Experiment (H1(-2012))
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< PUBDB-2015-02236

——

The Large Hadron Collider : Harvest of Run 1
Schoerner-Sadenius, T. (Editor)”

2015
Springer International Publishing Cham
ISBN: 9783318150000, 978-3-319-15000-0

Online-Ressource (2015) [10.1007/878-3-319-15001-7] & Siranicasw -
Please use a persistent id in citations: doi:10.1007/978-3-313-15001-7
Report No.: PUBDB-2015-02238

Abstract: The first run of the LHC propelled particle physics into the Terascale, the TeV energy domain and was rewarded with the triumph of the discovery of a Higgs

boson. Pecision measurements of elementary cross sections and couplings so far beautifully confirmed the Standard Model, which is however known to be incomplete.
Significantly increased statistics and higher enargy reach may provide the sensitivity to shake its foundations, while other experiments and faciliies may be need to

complete the physics interpretation.

Note: English; http://inspirehep.netirecord3737907In=en

Contributing Institute(s):

1. LHC/CMS Experiment (CMS)
2. Bereichsleitung FH (FH)
3. LHCIATLAS Experiment (ATLAS)
4. International Linear Collider (ILC)
5. Theorie-Gruppe (T)
Research Program(s):
1. 611 - Fundamental Particles a s (POF3-611) (POF3-611)
Experiment(s):
1. LHC: CMS

Appears in the scientific report 2015

in: 22041 Joler [0in:P1BDB-2015-02231
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Contribution to a book

Elsen, E. ; Grojean, C.

Perspectives on the Energy Frontier

The Large Hadron Collider : Harvests from run 1/ Schémer-Sadenius, Thomas (Editor) ; Cham : Springer International Publishing, 2015, ;
ISBN: 978-3-319-15000-0 ; doi:10. 1007/878-3-319-15001-7 515 - 528 (2015) [10.1007/978-3-319-15001-7] &% Siiamesse

Contribution to a book

Weiglein, G.

Higgs-Boson Physics at the LHC

The Large Hadron Collider: Harvest of Run 1 Online-Ressource (2015)

Contribution to a book

Kroninger, K. ; Meyer, A. ; Uwer, P.
Top-Quark Physics at the LHC
The Large Hadron Collider - Harvest of Run 1 532 pp., (2015) [10.1007/978-3-318-15001-7] & Saniniisre

Contribution to a book

Schoerner-Sadenius, T.

The Large Hadron Collider - Background and History

The Large Hadron Collider - Harvest of Run 11 - 26 (2015) [10.1007/978-3-318-15001-7] 4 Ssiarizare. .
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1. [DESY-2014-01681] Contribution to a conference procesdings/Contribution to a book
Mann, K. ; Floter, B. - Mey, T. ; et af
Hartmann wavefront sensor for EUV radiation
Proceedings of SPIE

Extreme Ultraviolet (EUV) Lithography 1V, San Jose, Callfornia, 8679, (2013) [10. 111712 2011508] % faranizs e D R H h . = t
@9 Remove fem er RecorlJwir(1hier ni’h

Detailed record - Add a note..

. [DESY-2014-01915] Contribution to a conference proceedings/Cantribution to a book g e I ES C h t D

Raimondi, L. ; Svetina, C. ; Mahne, N. ; et a/
K-B bendable system optimization at FERMI@E lettra FEL: impact of different spatial wavelengths on the spot size

Proceedings of SPIE: Oplical Engineering + Applications
Advances in X-ray/EUV Optics and Components Vill, San Diego, California, (2013) [10.1117/12 2023024]

’ il r * LIBRARIES ror
ﬁ Q Detailed record - Add a note.. @ Copy item

- [DESY-2014-03369] Contribution to a conference proceedings
Juranic, P. ; Abela, R ; Ischebeck, R. ; efal
THz Streak Camera for FELTemporal Diagnostics: Concepts and Considerations

36th international Free Electron Laser Conference, FEL 2014, Basel, Swiizerland, 08/25/2014 - 08/29/2014 (2014)
The accurate, non-destructive measurements of FEL pul5e length and arrival time relative to an experimental laser are necessary for operators and users alike. The FEL
operators £an get a better understanding of their maching and the optics of an FEL by examlmng the pulse length changes of the phatons coming to the user stations, and the users
can use the arrival time and pulse length information to better understand their data. [.

Fulitext: DPDF‘ Extemal link [ Fulliext
£ W Detailed record - Add a note.. ) Copy item  $§ Remove item

ra

w

ES

. [DESY-2014-03784] Journal Article
Feneberg, M. ; Osterburg. 5. Romero. M. F_ [ et al
Optical properties of magnesium doped AlxGal-xN (0.61 £ x £ 0.73)
Joumal of applied gby G(14), 143103 - (2014) [10.1063/1 4

€ ¥ Detailed reco

. [DESY-2014-0378.TN book
Stana, M. ; Ross, M. ; Sepiol, B.
Atomic Migration Studies with X-Ray Photon Correlation Spectroscopy
Diffusion Foundations 2, (2014) [10.4028/www scientific. net/DF. 2 73] & Jaranizssn

The new technique of atomic-scale X-ray Photon Correlation Spectroscopy (aXPCS) makesuse of a coherent X-ray beam to study the dynamics of various processes in
condensed matter systems. Particularly atomistic migration mechanisms are still far from being understood in most of intermetallicalioys and in amorphous systems. Special
emphasis must be given to the opportunity to measureatomistic diffusion at relatively low temperatures where such measurements were far out of reach withpreviously
established methods.

£ W Detailed record - Add a note.. i) Copy item  $§ Remove item

Hin[ulllgen einer [Joti(1[u [iesem
Eintrag

i) Copy item  §§ Remove item

o

@

. [PUBDB-2014-03434] Review/Contribution to a book
Fischer, G. ; Selvadurai, U. ; Nellesen, J ; etal

Analysis of stress gradients in physical vapour deposition multilayers by X-ray diffraction at fixed depth intervals
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