XXIII International Conference on
Spectral Line Shapes
(ICSLS 2016)

Journal of Physics: Conference Series Volume 810

Torun, Poland
19 — 24 June 2016

ISBN: 978-1-5108-3857-4
ISSN: 1742-6588



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2016) by the Institute of Physics
All rights reserved. The material featured in this book is subject to
IOP copyright protection, unless otherwise indicated.

Printed by Curran Associates, Inc. (2017)

For permission requests, please contact the Institute of Physics
at the address below.

Institute of Physics

Dirac House, Temple Back
Bristol BS1 6BE UK

Phone: 44117 929 7481
Fax: 44117920 0979

techtracking@iop.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



Table of contents

Volume 810

XXIII International Conference on Spectral Line Shapes
19-24 June 2016, Torun, Poland

Accepted papers received: 8 February 2017
Published online: 30 March 2017

Preface

011001
OPEN ACCESS
XXIII International Conference on Spectral Line Shapes

011002
OPEN ACCESS
Peer review statement

Papers
Invited

012001
OPEN ACCESS
Reminiscences and Reflections on the History of International Conferences on Spectral

Line Shapes

J Szudy.....1
012002
OPEN ACCESS

Towards passive and active laser stabilization using cavity-enhanced atomic interaction

S A Schiffer, B T R Christensen, S M Rathmann, M H Appel, M R Henriksen and J W



012003
OPEN ACCESS
Ultracold collisions in metastable helium

G Peach, D G Cocks and I B Whittingham.....14

012004

OPEN ACCESS

X-ray spectroscopy of super-intense laser-produced plasmas for the study of nonlinear
processes. Comparison with PIC simulations

E Dalimier, A Ya Faenov, E Oks, P Angelo, T A Pikuz, Y Fukuda, A Andreev, J Koga, H
Sakaki, H Kotaki, A Pirozhkov, Y Hayashi, I Yu Skobelev, S A Pikuz, T Kawachi, M
Kando, K Kondo, A Zhidkov, E Tubman, N M H Butler, R ] Dance, M A Alkhimova, N
Booth, J Green, C Gregory, P McKenna, N Woolsey and R Kodama.....21

012005
OPEN ACCESS
Excitation of atoms and ions in plasmas by ultra-short electromagnetic pulses

V A Astapenko, S V Sakhno, S Yu Svita and V S Lisitsa.....28

012006
OPEN ACCESS
Latest advances in the semiclassical theory of the Stark broadening of spectral lines in

plasmas

Eugene Oks.....37

012007
OPEN ACCESS
Spectral line-shape study by cavity-enhanced complex refractive index spectroscopy

D. Lisak, A. Cygan, S. Wdjtewicz, P. Wcisto, M. Zaborowski, G. Kowzan, P. Mastowski
and R. Ciuryto.....44

012008

OPEN ACCESS

Fourier Transform Spectroscopy of two trace gases namely Methane and Carbon
monoxide for planetary and atmospheric research application

R Hashemi, A S Dudaryonok, N N Lavrentieva, A C Vandaele, J] Vander Auwera, AV
Nikitin, VI G Tyuterev, K Sung, M A H Smith, V M Devi and A Predoi-Cross.....51



012009

OPEN ACCESS

Ionization-potential depression and other dense plasma statistical property studies -
Application to spectroscopic diagnostics.

Annette Calisti, Sandrine Ferri, Caroline Mossé and Bernard Talin.....59

012010
OPEN ACCESS
Molecular line shape parameters for exoplanetary atmospheric applications

S N Yurchenko, J Tennyson and E J Barton.....66

012011
OPEN ACCESS
Line shape models for magnetized hydrogen plasmas

J Rosato, I Hannachi, Y Marandet and R Stamm.....73

012012
OPEN ACCESS
Self-absorption characteristics of measured laser-induced plasma line shapes

C G Parigger, D M Surmick and G Gautam.....79

Contributed

012013
OPEN ACCESS
Superheating effects in line broadening of dense alkali vapors

G. Pichler, Y. Makdisi, J. Kokaj, J. Mathew, M. Raki¢ and R. Beuc.....86

012014
OPEN ACCESS
Probing Non-Newtonian gravity by photoassociation spectroscopy

M Borkowski, A A Buchachenko, R Ciuryto, P S Julienne, H Yamada, K Yuu, K
Takahashi, Y Takasu and Y Takahashi.....91



012015
OPEN ACCESS
Optogalvanic spectroscopy applied to the study of hollow cathode discharges devices

V Gonzalez-Fernandez, K Griitzmacher, L M Fuentes, C Pérez and M I de la Rosa.....96

012016
OPEN ACCESS
Self-reversal in Lyman-a line profile for diagnosis of fusion plasma

M Goto, K Sawada, T Oishi and S Morita.....101

012017
OPEN ACCESS
Hydrogen dimer features in low temperature collision-induced spectra

M Gustafsson.....106

012018

OPEN ACCESS

Interatomic potentials of van der Waals dimers Hg, and Cd,: Probing discrepancies
between theory and experiment

T Urbanczyk, M Krosnicki, M Strojecki, A Pashov, A Kedziorski, P Zuchowski and J
Koperski.....111

012019
OPEN ACCESS
Helicity-induced shapes of resonant four-wave mixing responses from photofragments

A Kouzov, P Radi, N Filippov and T Sinyakova.....116

012020
OPEN ACCESS
On the nature of ion dynamics

E Stambulchik and A V Demura.....121



012021
OPEN ACCESS
On the Stark broadening of Cr VI spectral lines in astrophysical plasma

M S Dimitrijevi¢, Z Simi¢ and S Sahal-Bréchot.....126

Posters

012022
OPEN ACCESS
H-like ions with penetrating collisions

S Alexiou and A Poquérusse.....131

012023

OPEN ACCESS

Blue line wings of resonance lines of potassium and sodium perturbed by molecular
hydrogen and rare gases

J F Kielkopf, N F Allard, V A Alekseev, F Spiegelman, G Guillon and H Berriche.....134

012024
OPEN ACCESS
Measurement of oxygen B—band line center frequency in reference to strontium atomic

optical clock

K Bielska, S Wojtewicz, P Morzynski, P Ablewski, A Cygan, M Bober, M Zawada, R
Ciuryto, P Mastowski and D Lisak.....137

012025
OPEN ACCESS
Multi-spectrum fitting software for advanced spectral line shapes analysis

A Cygan and D Lisak.....140

012026
OPEN ACCESS
Comparison IR spectra of alanine CH3;CH(NH,)COOH and alanine CD;CH(NH,)COOH

Szczepan Brym.....143



012027
OPEN ACCESS
Bound-free transitions in H + H ~ collisions

A Dadonova, A Devdariani, E Dalimier and P Angelo.....146

012028

OPEN ACCESS

Radiative transitions in quasi-molecules Hg(6 * P, — 6 ' S () + Xe. The influence of
buffer gas atom density on spectral line shape

A Z Devdariani, G M Grigorian, N A Kryukov, M G Lednev and A L Zagrebin.....149

012029

OPEN ACCESS

Quasimolecular emission near the Xe(5p *6s > P, —5p°' S ¢) and Kr (4p°5s > P, —4p
618 ) resonance lines induced by collisions with He atoms

O S Alekseeva, A Z Devdariani, G M Grigorian, M G Lednev and A L Zagrebin.....152

012030

OPEN ACCESS

Speed-dependent Voigt profile parameters for oxygen B-band measured by cavity ring-
down spectrometer referenced to the optical frequency comb

J Domystawska, S Wojtewicz, P Mastowski, A Cygan, K Bielska, R S Trawinski, R
Ciuryto and D Lisak.....155

012031

OPEN ACCESS

Molecular dynamics simulations of collision-induced absorption: Implementation in
LAMMPS

W Fakhardji and M Gustafsson.....158



012032

OPEN ACCESS

Modified Complex Robert-Bonamy (MCRB) calculations of H,O transitions broadened
by H, for applications to planetary and exoplanet atmospheres

Robert R. Gamache and Candice L. Renaud.....161

012033
OPEN ACCESS
A study of atmospheric aerosol optical properties over Alexandria city- Egypt

E E Kohil, I H Saleh and Z F Ghatass.....165

012034
OPEN ACCESS
Collisional shift of hyperfine line for thallium in an atmosphere of the buffer inert gases

A V Glushkov, V F Mansarliysky, O Yu Khetselius, A V Ignatenko, A V Smirnov and G
P Prepelitsa.....170

012035

OPEN ACCESS

VIPA spectrometer calibration and comb-cavity locking schemes comparison for
sensitive and accurate frequency comb spectroscopy

G Kowzan, K F Lee, M Borkowski, P Ablewski, S Woéjtewicz, K Stec, D Lisak, M E
Fermann, R S Trawinski and P Mastowski.....174

012036
OPEN ACCESS
Cavity Ring-Down Spectroscopy measurements of Acetone concentration

G Revalde, J Alnis, E NitiSs, K Bluss and K Grundsteins.....178

012037
OPEN ACCESS
A modified formula for the Voigt spectral line profile

G D Roston, M F Ahmed, M S Helmi and O S Mabhran.....181



012038

OPEN ACCESS

An algorithm for calculating the contour Voigt and its improvement and refinement for
some ranges of parameters

AY Sukhanov.....186

012039
OPEN ACCESS
Super Lorentzian effects on the wings of self-broadened HCI and of HCI diluted in Ar

H Tran, J-M Hartmann, G Li and V Ebert.....189

012040

OPEN ACCESS

Influence of spontaneous emission transfer on the resonances of interaction of laser
radiation with alkali atoms confined in an extremely thin cell

G Todorov, V Polischuk, A Krasteva, A Sargsyan, S Cartaleva and T Vartanyan.....192

012041
OPEN ACCESS
The ambiguity in determination of interatomic potential of diatomic molecule

T Urbanczyk, J Koperski and A Pashov.....197

012042
OPEN ACCESS
Ultra accurate measurements and ab initio calculations of collisional effects in pure D,.

Mikotaj Zaborowski, Piotr Wcisto, Franck Thibault, Szymon Woéjtewicz, Agata Cygan,
Grzegorz Kowzan, Piotr Mastowski, Daniel Lisak and Roman Ciuryto.....200

012043
OPEN ACCESS
The problem of numerical precision in spectral line shapes calculations

P Ablewski, P Wcisto and R Ciurylo.....204



012044

OPEN ACCESS

Computer simulation and experimental studies of the N I 3p °S° ;,, — 3d °P,,» spectral line
Stark broadening

W Olchawa, A Bartecka and A Bactawski.....207

012045
OPEN ACCESS
EUYV induced photoionized plasma, a medium for spectral investigation

A Bartnik, P Wachulak, H Fiedorowicz, W Skrzeczanowski, T Fok, R Jarocki and L
Wegrzynski.....210

012046
OPEN ACCESS
A very large aperture spectrometer for low light optical emission spectroscopy

R Baude, A Escarguel and P David.....213

012047

OPEN ACCESS

Relativistic theory of excitation and ionization of Rydberg atomic systems in a Black-
body radiation field

V V Buyadzhi, P A Zaichko, M Y Gurskaya, A A Kuznetsova, E L Ponomarenko and V
B Ternovsky.....216

012048
OPEN ACCESS
Line shapes in the presence of nonlinear wave collapse in a plasma

I Hannachi, R Stamm, J Rosato and Y Marandet.....219

012049
OPEN ACCESS
Modeling X-ray Line Shapes from Asphaltenes

H. Alqahtani, J. Courtenay Lewis and J. Shirokoff.....222



012050

OPEN ACCESS
X-ray emission in interaction of highly charged xenon ions with Be foil

L Jabtonski, D Banas, J Braziewicz, J Czub, P Jagodzinski, A Kubala-Kukus, D Sobota, I
Stabrawa and M Pajek.....226

012051
OPEN ACCESS
Reduction of the ionization energy for ls-electrons in dense aluminum plasmas

C Lin, H Reinholz and G Ropke.....229

012052
OPEN ACCESS
AlGalnN diode-laser technology for optical clocks and atom interferometry

S P Najda, P Perlin, T Suski, L Marona, S Stanczyk, M Leszczynski, P Wisniewski, R
Czernecki, G Targowski, C Carson, D Stothard and L J] McKnight.....232

012053

OPEN ACCESS

Lateral grating DFB AlGalnN laser diodes for optical communications and atomic
clocks.

S P Najda, T Slight, P Perlin, O Odedina, T Suski, L Marona, S Stanczyk, M
Leszczynski, P Wisniewski, R Czernecki, G Targowski and A E Kelly.....235

012054
OPEN ACCESS
Self-absorbed Al lines in laser-induced plasma

D. M. Surmick and C. G. Parigger.....238

012055
OPEN ACCESS
Electron density and temperature diagnostics in laser-induced hydrogen plasma

G Gautam and C G Parigger.....241



012056
OPEN ACCESS
Multicomponent line profile restoring by means of ill-posed inverse task solution

G Revalde, N Zorina and A Skudra.....244

012057
OPEN ACCESS
A spectroscopic diagnostic of the electron density in a corona discharge

J Rosato, N Bonifaci, Z Li and R Stamm.....247

012058

OPEN ACCESS

Influence of Rydberg atom-atom collisional and (n-n')-mixing processes on optical
properties of astrophysical and low-temperature laboratory plasmas

A A Mihajlov, V A Sre¢kovié, Lj M. Ignjatovi¢, Z. Simi¢ and M S Dimitrijevi¢.....250

012059
OPEN ACCESS
The inverse bremsstrahlung absorption coefficients and Gaunt factors in astrophysical

plasmas

A A Mihajlov, V A Sre¢kovi¢, N M Sakan, Lj M Ignjatovi¢, Z Simi¢ and M S
Dimitrijevi¢.....253

012060

OPEN ACCESS

Does non-cyclic Berry phase play any role in the formation of pressure-broadened
spectral line shapes?

R Ciuryto, J Szudy and W E Baylis.....256

012061

OPEN ACCESS

Multispectrum-fitting of phenomenological collisional line-shape models to a speed-
dependent Blackmore profile for spectroscopic analysis and databases

P Wecisto, D Lisak, R Ciuryto and A S Pine.....261



012062
OPEN ACCESS
Dispersion and relativistic corrections to the spectral line-shape models

S Wojtewicz, P Wcisto, P Amodio, L Gianfrani, D Lisak and R Ciurylo.....264

012063
OPEN ACCESS
Comparison of the polarisation of line and continuum emission in a laser produced

plasma

G A Wubetu, T J Kelly, P van Kampen, H Fiedorowicz, A Bartnik, P Wachulak, W
Skrzeczanowski and J T Costello.....267





