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STARK-B

of atoms and ions,

http://stark-b.obspm.fr

Database for "Stark" widths and shifts of isolated spectral lines

due to collisions with electrons and ions in a plasma

*Calculated widths and shifts: more than 150 pubs (7984-2011)

*SCP theory updated and operated
by M.S. Dimitrijevi¢ and S. Sahal-Bréchot and colleagues

*Technical development:
Paris Observatory, LERMA, by N. Moreau, engineer

the database has been opened since September 2008: 99% of the existing data are currently
implemented

*It is a part of the atomic and molecular databases of the Paris Observatory

Link (and mirror site in progress) to SerVO - Serbian Virtual Observatory
http://servo.aob.rs/~darko/

*It is a part of VAMDC- Virtual Atomic and Molecular Data Centre

*it follows the standards of VAMDC and Virtual Observatories

(Europe: IVOA International Virtual Observatory Alliance)
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STARK-B

widths and shifts of isolated spectral lines of atoms and ions,
due to collisions with electrons and ions in a plasma

Overlapping lines and departures from impact approximation
are outside the scope of STARK-B

Stark broadening of spectral lines can be applied to many subjects

» Astrophysics * lonization degree = 1%
« Laboratory plasmas « Moderately hot to very hot plasmas (5 103 to ~106 K)
* Industrial plasmas « Moderate electron density (10'3 to 10%2cm-3)
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Diagnostics and Modelling in Astrophysics:
Understanding of the evolution of stars

Thanks to considerable developments of
Ground based and space-born missions
Increased sensitivity (S/N) and spectral resolution
Powerful computers

Interpretation of the faint observed spectrum :
faint objects, faint lines (trace elements)

Line intensities + line profiles
Continuum
Spectroscopic diagnostics:

- Temperatures
- pressure
- Abundances

- Chemical stratification of the atmosphere

Modelling of atmospheres

Synthetic spectra: a great number of lines of a same element are required
Radiative transfer

Stellar interiors studies and Asterosimology

opacities: a great number of lines oh higly ionized elements are required

Nuclear processes: formation of elements, chemical enrichment




Diagnostics and Modelling in Astrophysics:
Understanding of the evolution of stars

» Thanks to considerable developments of 106|580 Mo
— Ground based and space-born missions : 2 '“'--; - 4
— Increased sensitivity (S/N) and spectral resolution p o A " A "E“:':‘!"T 5
—  Powerful computers Tt W
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Interpretation of the faint observed spectrum Eka
faint objects, faint lines (trace elements)

* Line intensities + line profiles
« Continuum

» Spectroscopic diagnostics:
- Temperatures

romma Canisin

~ pressure o4l g
- Abundances

- Chemical stratification of the atmosphere

MOde"ing Of atmospheres ik ;r_. surface temperature (Kelvin)
» Synthetic spectra: a great number of lines of a same element are required
« Radiative transfer

Stellar interiors studies and Asterosimology

* opacities: a great number of lines oh higly ionized elements are required
* Nuclear processes: formation of elements, chemical enrichment




Diagnostics and Modelling in Astrophysics:
Understanding of the evolution of stars

» Thanks to considerable developments of

Interpretation of the faint observed spectrum :
faint objects, faint lines (trace elements)

Modelling of atmospheres

Ground based and space-born missions
Increased sensitivity (S/N) and spectral resolution
Powerful computers

Line intensities + line profiles
Continuum
Spectroscopic diagnostics:
- Temperatures
- pressure
Abundances
- Chemical stratification of the atmosphere

Group— 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
| period

1
:
34 5
: Hl
R 13 ([ 14 || 1516 || 17
Na || Mg sif| Pl s
. 20 22 2: 24 25 29 30 31| 32|33 34
Ca Ga || Ge || As || Se l I
s |37 38 40 || 41 |[ 42 || 43 || 44 [[ 45 || 46 48 50 52
Rb || Sr Zr || Nb || Mo || T || Ru || Rh || Pd Ag cd
6 |58l % 72 73 74 |[ 75 || 76 77 78 79 80 53 sa
Cs || Ba Hf W || Re || Os Pt Hg
83 104 106 108 109 110 111 112 113 11A 115 115 11 115
Ra Hs
Lanthanid 57 || 58 |[ 59 || 60 || 61 |[ 62 || 63 ae 59 71
anthanides 15 1l ce || pr | nd | pm || sm vb
Actinides | 89 | 90 [[ oL || 2 || 92 | oa |l e5 |i o6 99 100 101 102 10
Ac || Th |[ Pa || U || N || Pu || Am || Cm Fm
2 T T T T T T T T T
1" "H
101 Abundance of Si
He
Sun abundanges-«
8 0
L] cC
§ ; l.. l:le SiS Fe
el NY AR oA H
s | | |WViee AN
€
2 4k Na Ti %
3 | ptelel s n
53 | ; \ Coc G
8’ 2FLi vV 2
.
= o8 s 6a oMo g TEMEa p P
LAY * Ho*
g M (Y A% we''d
Be Nb . ‘e L. Th
In Pr O Ay
2k Re .
K] PR PRI PRI PPN FETEE PRTTT PRTET FRETE FRTTE PRTTE PRTET PITEE PRTTE PRTTE PETTT FRPPT PP P | v

0 5 10 15 20 25 M 3/ L 45 H 5 6 6 M0 75 8 8 90 6
Z, Aomic number

Synthetic spectra: a great number of lines of a same elemen
Radiative transfer

Stellar interiors studies and Asterosimology

opacities: a great number of lines oh higly ionized elements are required
Nuclear processes: formation of elements, chemical enrichment

dare required




Diagnostics and Modelling in
Laboratory and Industrial plasmas

* Thanks to developments and needs (devices an research)
— Magnetic confinement fusion: moderately dense and hot plasmas (e.g. ITER)
— Inertial confinement fusion (laser fusion, ion-beam fusion): dense and very hot plasmas
— Low temperatures plasmas
— Lighting discharges

Analysis and interpretation of the spectrum in fusion devices and Tokamaks

* Light elements in the divertor and edge plasma regions | 2§ ¥idkiy | 9

- Importance of Tin, Tungsten, and Aluminium e W TR T &
(Al—pelletAblation Plasmas in Large Helical Device) j ;7@, U BN O
- Temperatures : ; '
- Pressure p NS SRR

Progress in low-energy light sources

« Discharge lamps and lighting :
— optimisation of performances
- cold light from hot atoms and molecules
. (white light 3000-5000K, discharge up to 45000K),

7
. high electron density (strong and broad emission in the visible spectrum %
- Fluorescent lamps: improving efficacity (phosphors) : a

» Rare earth elements Dy, Ho, Ce: excellent radiation sources
« HID (High Intensity Discharge): MH (Metal Halide) lamps, e.g. Dy |5, In |, ZnI3
* (LED light-emitting diodes)




STARK-B data:
Basic approximations (theory and calculations)

eImpact approximation
*Collisions between radiators and perturbers
act independently and are additive

i /3
yp!V <<ATie. py,<<N

Complete collision approximation
e = /ine broadening theory becomes
an application of the theory of collisions

The atom has no time to emit or absorb
a photon during the collision process,
the collision is not broken off.

*/|solated lines

*Neighbouring levels do not overlap

=>» Lorentz profile; S-matrix, cross-sections

.S coupling: fine (hyperfine) structure
can be neglected during the collision
(S or | : no time to rotate)

» =»The fine structure (hyperfine) components have the
same width and the same shift, thet of the multiplet

U
l N i’
S / !
\ f’

*High densities:
» ®Debye screening effect
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STARK-B
Methods of calculations of the data
1. The scattering S-matrix

« SCP: Semi-Classical : atom = quantum description (atomic structure),
perturber= particle moving on a classical path

+ Perturbation theory (29 order)

—  (Sahal-Bréchot, A&A1970 and further papers, 6-8 basic papers)
 unitarity and symmetrization of the S-matrix, adequate cut-offs
hyperbolae for ion-electron and ion-ion (1970),
« complex atoms (1974), very complex (2008)
Feshbach resonances for ion-electron collisions (1977)
» Updated and operated with MS. Dimitrijevi¢ (1984 and after)
accuracy: 20%, sometimes better, sometimes worse

 MSE: Modified Semi-Empirical : atom = simplified quantum description
Dimitrijevi¢ and colleagues, JQSRT1980 and further A&A papers)
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STARK-B
Methods of calculations of the data
2 - The atomic structure

NIST atomic data

VALD (Vienna Atomic Line Database)

Coulomb approximation with quantum defect (Bates & Damgaard 1949)
TOPDbase : R-matrix in LS coupling

Cowan code : HFS multi-conf with exchange and relativistic effects (by
perturbations)

SUPERSTRUCTURE : scaled Thomas-Fermi-Dirac-Amaldi potential +
relativistic effects (Breit-Pauli)
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STARK-B
Methods of calculations of the data
3. Calculations leading to a great number of data

Atomic structure coupled to the S-matrix calculation:

Many widths and shifts for a set of several temperatures and densities in a same run

— Ab Initio calculations: no external data insertion

— SST + SCP: data for 100 lines and more in a same run

— Cowan code + SCP : in progress (case of Pb IV, more than 100
lines in a same run)

- Coupling to atomic structure databases:
- TopBase : data for 150 lines in a same run

- VALD: data for more than 1000 lines in a same run (case of ClI for
white dwarfs)

1 . VAMDC
2 (Vinuul Atomic and Molecular Data Centre
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STARK-B:

Elements (atoms and ions) currently inserted

Ag |,

Al L, Al L Al XI

Ar |, Arll, Ar I, Ar VIII
Au |

BIl, Bl

Bal, Ba ll

Be |, Be ll, Be lll

Br |
CI,CIlll,CIV,CV
Cal,Call,CaV, CalX, CaX
Cdl, Cdll

Cll1, CI VI

Crl,Crli

Cul
FILLFEILFI,FIV,FV,FVI FVI
Fe ll

Gal

Ge |

He |

Hg Il

[

InIl, In Il

KI, KVII, KIX

Kr I, Kr ll, Kr VI

Lil, Lill

Mg I, Mg I, Mg XI

Mn Il

NILNILNII,NIV,NV

Na |, Na X

Ne I, Ne Il, Ne Il, Ne Ill, Ne IV, Ne V, Ne VIII
Ni Il

OI1,Oll, Ol (in progress), O IV, OV, O VI; O VI
PIV,PV

Pb IV

Pd |

Rb |

SH,SIV,SV, SVI

Sclll, Sc X, Sc Xl

Sel

Sil, Sill, Silv, SiV, SiVl, SiXI, SiXIl, SiXIl
Sr

Te |

Ti IV, Ti XII, Ti XII

THI

V'V, VXII

Y I

Zn |

C Il in progress (150 lines, 4 temperatures, 3 densities)

rtual Atomic and Molecular Datu Centre
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STARK-B http://stark-b.obspm.fr

DATA DESCRIPTION ACCESS TO THE DATA UPDATES

STARK-B

Database for "Stark" broadening of isolated lines of atoms and ions in the impact approximation

Lorentz Profile

-
E

| wiqth at half maximum)

d (shift) wavelength 2

The STARK-B database is now fully opened though not yet complete.
Last data update : 2012-03-30

S e
deV)\/M ' Astronomical Observatory Belgrade
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HOMEPAGE DATA DESCRIPTION ACCESS TO THE DATA

Introduction

This is a database of calculated widths and shifts of isolated lines of atoms and ions due to electron and ion collisions.

This database is devoted to modellisation and spectroscopic diagnostics of stellar atmospheres and envelopes. In addition, it is also devoted to laboratory plasmas, laser equipments and technological plasmas.
So, the domain of temperatures and densities covered by the tables is wide and depends on the ionization degree of the considered ion. The temperature can vary from several thousands for neutral atoms to

several hundred thousands of Kelvin for highly charged ions. The electron or ion density can vary from 10" (case of stellar atmospheres) to several 10" cm® (some white dwarfs and some laboratory plasmas).

The impact approximation and the isolated line approximation are applied, so that the line profile is Lorentzian. The basis for calculations is the computer code which evaluates electron and ion impact broadening
of isolated spectral lines of neutral atoms and ions, using the semiclassical-perturbation approach developed by Sahal-Bréchot (1969ab, 1974), and supplemented in Fleurier etal. (1977), see below. This computer
code has been updated by Dimitrijevic and Sahal-Bréchot in their series of papers, Dimitrijevic and Sahal-Bréchot (1984) and following papers. The data are derived from this series of papers and are cited in the
tables.

The accuracy of the data varies from about 15-20 percent to 35 percent, depending on the degree of excitation of the upper level, and on the quality of the used atomic structure entering the calculation of
scattering S-matrix leading to the widths and shifts. The more the upper level is excited, the more the accuracy is good. In the earlier papers, the used atomic structure was the so-called "Bates and Damgaard"
one (Coulomb wavefunctions + quantum defect). More recent atomic structure data are introduced in the latest papers. The reader is invited to refer to the papers cited in the tables for the used atomic data and
atomic levels, and for more details.

The impact approximation

The impact approximation is valid when the mean duration 1 of a collision is much smaller than the mean interval AT between two collisions (Baranger 1958 abc). AT is of the order of the inverse of the colisional
line width y expressed in angular frequency units.

T can be written as :

T=<p> [ <v> |

where <p> is a typical impact parameter and <v> the mean velocity of the collider :

<v> = (8KT / )",

u being the reduced mass, T the temperature, and k the Bolzmann constant.

An order of magnitude of <p> can be derived from the line width y and is obtained by writing (N being the density of the perturbers)

y=N<v>n<p>2.

The validity condition of the impact approximation can be written as

NV <<1,

V=1r<p>? is the collision volume (Baranger 1958abc).

The impact values of the widths and shifts are given in the tables, except when N V > 0.5. Then the cells are empty and marked by an asterisk preceding the cell. Widths values for 0.1 <N V <= 0.5 are marked by
an asterisk in the cell preceding the value. See the Section "Data description" for more details.

In the far wings, Aw being the detuning in angular frequency units, the validity condition for the generalized impact approximation becomes

TAw<<1.

When the impact approximation is not valid (especially for ion colliders), the quasistatic approximation can be used. As shown by Baranger (1962) for ion emitters and polarization interaction potenial, and by
Sahal-Bréchot (1991) for the quadrupolar interaction which is in fact dominant due to the Coulomb repulsion, the quasistatic broadening is completely negligible in the wings. For neutrals emitters, the polarization
part of the interaction is most often dominant and can be obtained by the A parameter of Griem (1974). This A parameter is provided in a few tables, where it is calculated with the method described by by Ben
Nessib et al. (1996).

"anm!re “LERMA AAMDC & ‘ 14
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When the impact approximation is not valid (especially for ion colliders), the quasistatic approximation can be used. As shown by Baranger (1962) for ion emitters and polarization interaction potenial, and by
Sahal-Bréchot (1991) for the quadrupolar interaction which is in fact dominant due to the Coulomb repulsion, the quasistatic broadening is completely negligible in the wings. For neutrals emitters, the polarization
part of the interaction is most often dominant and can be obtained by the A parameter of Griem (1974). This A parameter is provided in a few tables, where it is calculated with the method described by by Ben
Nessib et al. (1996).

The isolated line approximation

At high densities or for lines arising from high levels, the electron impact width becomes comparable to the separation AE(nl, nl+1) between the perturbing energy levels and the initial or final level : the
corresponding levels become degenerate and the isolated line approximation is invalid (Griem 1974). In order to check the validity of this approximation, we have defined a parameter C in Dimitrijevic and Sahal-
Bréchot (1984) which is given in the tables. See "Data description” for more details.

The semiclassical perturbation approximation (SCP)

When the impact approximation is valid, the collisional broadening becomes an application of the theory of collisions (Baranger 1958abc). In the semiclassical approximation, rectilinear trajectories are used for
neutral emitters (or absorbers), and hyperbolic trajectories for ionic emitters (or absorbers) colliding with charged particles. Within the second order perturbation approximation, dipolar, polarization and quadrupolar
interactions are taken into account (Sahal-Bréchot 1969ab and earlier papers), updated for complex atoms and ions (Sahal-Bréchot 1974). The details of calculations of the widths and shifts can be found on these
papers. For ionic emitters, the original computer code has been updated by including Feshbach resonances in elastic and fine structure transitions by using the semiclassical limit of the Gailitis formula (Fleurier et
al. 1977). Debye shielding effect is also taken into account. It is negligible at low densities or for lines arising from low levels. Then widths and shifts are proportional to the density.

Other data

When SCP calculations cannot be performed, this database will include data obtained using the MSE (Modified Semi-Empirical) method (Dimitrijevic & Konjevic 1980, Dimitrijevic 1982, Dimitrijevic & Krsljanin
1986), supplemented by Popovic & Dimitrijevic (1996) for complex atoms. These data will be included in a future version.

selected experimental data will also be included in another future version.

Baranger, M. 1958a, Phys. Rev. A, 111, 481

Baranger, M. 1958b, Phys. Rev. A, 111, 494

Baranger, M. 1958¢, Phys. Rev. A, 112, 855

Baranger M., 1962 "Spectral line broadening by plasmas”, edited by D. R. Bates. Library of Congress Catalog Card Number 62-13122. in "Atomic and Molecular Processes”, pp. 493-548, Acad. Press Inc.,
New-York

Ben Nessib. N., Ben Lakhdar, Z. et Sahal-Bréchot. S., 1996,, Phys. Scr., 54, 608-613.

Dimitrijevic, M.S., and Sahal-Bréchot, S.: 1984,JQSRT 31, 301-313

Dimitrijevic M.S., & Konjevic J., 1980, JQSRT, 24, 451

Dimitrijevic M.S, 1982, A&A, 112, 251

Dimitrijevic M.S. & Krslianin, V. 1986, A&A, 165, 269
Fleurier C., Sahal-Bréchot. S., and Chapelle, J.: 1977, JOSRT, 17, 595-604
Griem. H. R. 1974, "Spectral line broadening by plasmas", Pure and Applied Physics, New York: Academic Press, USA

Popovic L. C.. & Dimitrijevic M.S., 1996, Phys. Scr., 53, 325
Sahal-Bréchot, S.: 1969a, A&A 1, 91-123

Sahal-Bréchot. S.: 1969b, A&A 2, 322-354
Sahal-Bréchot. S.: 1974, A&A 35, 319-321
Sahal-Bréchot, S.: 1991, Astron.Astrophys. 245, 322-330
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HOMEPAGE DATA DESCRIPTION ACCESS TO THE DATA

Data description

Periodic table of elements
Click on a yellow case corresponding to the chosen element and then on an ionization degree. There are no data on the non-coloured cases. Then a new page appears, requiring your detailed choice.

Tables description

Column 1
Perturber density N in cm™

Column 2
Lower level or lower term

Column 3
Upper level or upper term

Comments to columns 2 and 3

When the fine structure splitting is small, namely if the difference between energy levels of a same multiplet is small compared to the distance to the next level linked by an allowed transition, all the fine
structure lines of a same multiplet have the same width and shift. In that case the data are given for the multiplet only and for an average wavelength for the whole multiplet. If needed, the width value for a
particular line within a multiplet can be obtained from :

Wiine = Winuit 12iine / Ayt

Idem for the shift

Column 4
Multiplet when it is available

NB

It is the multiplet number generated on line from the NIST Atomic Spectra Database *. Therefore we have chosen not to select any wavelength range, because the multiplets numbers vary if the the
selected wavelength range varies. In addition, the data for multiplets as a whole are only generated on the NIST Atomic Spectra Database if all fine structure components are known and if it is in LS
coupling. * NIST Atomic Spectra Database (version 3.1.5), [Online].

Available: http://physics.nist.gov/asd3 Ralchenko, Yu., Kramida, A.E., Reader, J., and NIST ASD Team (2008), National Institute of Standards and Technology, Gaithersburg, MD.

Column 5
Wavelength in A

Comment to column 5 :
These wavelengths are calculated wavelengths with the computer code. In particular, they are averaged over the multiplet when multiplet data are given.

Column 6
Parameter C for the validity condition of the isolated line approximation

Comment to column 6
The isolated line approximation is valid for a kind of perturbers a (a = electrons, protons, He Il, ...) if C/Wa is higher than the corresponding perturber density. For a perturber density N lower than N
(cm™3)=C/W,,the line can be treated as isolated even if a weak forbidden component due to the failure of this approximation remains in the wing. W, is the full width at half-intensity given in the




Column 6
Parameter C for the validity condition of the isolated line approximation

Comment to column 6

The isolated line approximation is valid for a kind of perturbers a (a = electrons, protons, He Il, ...) if C/Wa is higher than the corresponding perturber density. For a perturber density N lower than N;
(cm‘3)=CNVs,the line can be treated as isolated even if a weak forbidden component due to the failure of this approximation remains in the wing. W, is the full width at half-intensity given in the
coresponding following columns (9, 11, 13...). See the "Introduction" for definition of the validity condition of the isolated line approximation.

Column 7
Temperature T in Kelvin

Column 8
A (quasistatic parameter for neutral atoms, cf. Introduction for details) if available

Column 8
Full width at half intensity We in A (electron colliders)

Column 10
Shift de in A (electron colliders). A positive shift is towards the red, a negative one is towards the blue

« Empty cells which are not preceded by an asterisk mean that the data are not available
« Empty cells which are preceded by an asterisk mean that the impact approximation is not valid, because NV > 0.5 (cf. Introduction for details), and thus the coresponding data are not provided
« Non-empty cells preceded by an asterisk mean that the impact approximation reachs its limit of validity, 0.1 < NV < 0.5 (cf. Introduction for details) (cf. Introduction for details)

NB
When the shift is negative, due to the additional minus sign, only the width value is marked with the asterisk.

Columns 11 and 12
same as columns 9 and 10, but for protons colliders (subscript p)

Columns 13 and following columns :
same as columns 9 and 10, but for other ion colliders (other corresponding subscripts)

NB
Some widths and shifts appear at medium and not at low densities. This means that they are proportional with the density. Thus data at low densities can be deduced from those at medium densities by

v\“ I'.@vatolre E_IL

Astronomical Observatory, Belgrade

linear interpolation with the perturber density.
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DATA DESCRIPTION ACCESS TO THE DATA UPDATES

Choose an element and an ionization degree
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DATA DESCRIPTION UPDATES

Choose an element and a ionization degree
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DATA DESCRIPTION ACCESS TO THE DATA UPDATES

Reset page

| Select your dataset -5

am_
Si IV, electron Hydrogen Il Helium Il

Y @B

Astronomical Observatory, Belgrade
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DATA DESCRIPTION UPDATES

Reset page

| Si IV, electron Hydrogen Il Helium II ﬂ
| select your Perturber density (cm-3) ‘3]
or enter a value: OK
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DATA DESCRIPTION ACCESS TO THE DATA UPDATES

| Si Iv, electron Hydrogen Il Helium Ii ﬂ
[ 1.00e+17 )
or enter a value: OK
| Select your transition ﬂ
or a wavelength interval
min (A): max (A): OK
¥
/ .
I OB Lvatoire
e i 1]
JL.A\JL Astronomical Observatory, Belgrade
©2007 All Rig served. Designed by Free CSS Templates
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DATA DESCRIPTION UPDATES

Reset page

['si IV, electron Hydrogen II Helium Ii )
["1.00e+17 =)
or enter a value: OK )

| Select your transition v
Select your transiton |
All

2p6.3d 2D -> 2p6.4f 2Fo ‘
2p6.3d 2D -> 2p6.4p 2P0 |
2p6.3d 2D -> 2p6.5f 2Fo ! —
2p6.3d 2D -> 2p6.5p 2Po |
2p6.3d 2D -> 2p6.6f 2Fo .
2p6.3d 2D -> 2p6.6p 2P0
2p6.3p 2Po -> 2p6.3d 2D
12p6.3p 2Po -> 2p6.4d 2D
2p6.3p 2Po -> 2p6.4s 25

2p6.3p 2Po -> 2p6.5d 2D

2p6.3p 2Po -> 2p6.5s 25

2p6.3p 2Po -> 2p6.6d 2D

2p6.3p 2P0 -> 2p6.6s 2S viatOIre T :

2p6.3s 25 -> 2p6.3p 2Po JAM 4 JL

2p6.3s 25 -> 2p6.4p 2P0 J; Astronomlcal Observatory, Belgrade

2p6.3s 2S -> 2p6.5p 2Po ‘zur_w. All Rigt
2p6.3s 25 -> 2p6.6p 2Po 2
2p6.4d 2D -> 2p6.4f 2Fo v

esigned by Free .,SS Templates
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DATA DESCRIPTION UPDATES

[si Iv, electron Hydrogen Il Helium Ii )
(1.00e+17 )
or enter a value: [ OK

\
[ Select your transition ﬂ
Select your transition
All
2p6.3d 2D -> 2p6.4f 2Fo

2p6.3d 2D -> 2p6.5f 2Fo
2p6.3d 2D -> 2p6.5p 2P0
2p6.3d 2D -> 2p6.6f 2Fo
2p6.3d 2D -> 2p6.6p 2P0
2p6.3p 2Po -> 2p6.3d 2D
12p6.3p 2Po -> 2p6.4d 2D
2p6.3p 2Po -> 2p6.4s 2S
2p6.3p 2Po -> 2p6.5d 2D

¥
2p6.3p 2P0 > 2p6.5s 25 @O I’. °
2p6.3p 2Po -> 2p6.6d 2D
2p6.3p 2P0 -> 2p6.6s 2S | Vfat’OIre T -
J:kM A

2p6.35 25 -> 2p6.4p 2P0 Astronomical Obs‘ervatory. Belgrade
2p6.3s 2S5 -> 2p6.5p 2Po

2p6.3s 25 -> 2p6.6p 2Po 2
2p6.4d 2D -> 2p6.4f 2Fo v

|
2p6.3d 2D -> 2p6.4p 2P0 : (0K
|

©2007 All Righ

signed by Free CSS Templates
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| Si IV, electron Hydroge

DATA DESCRIPTION

n Il Helium Ii ':]

[1.00e+17 3

or enter a value: @

| 2p6.3s 25 -> 2p6.3p 2P0 )

or a wavelength interval

min (A): max (A): @
| Select your temperature ﬂ

ACCESS TO THE DATA UPDATES

\\\OJ'AM I’@vatoire ﬁ
muu il ) Frr T T —

22007 All Rights Reserved. Designed by Free CSS Templates

e

vaioire - Lerma  EE :fV AMDC 5>
VirlquArumi(undMoW

yonnement et de la Matiére en Astrophysiqud

VAMDC Regional workshop, Belgrade, 14-16 June 2012
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| Si Iv, electron Hydrogen Il Helium II

| 1.00e+17

or enter a value: OK

| 2p6.3s 25 -> 2p6.3p 2P0

or a wavelength interval

min (A):

max (A):

| Select your temperature

Select your temperature

20000

50000
80000
100000
150000
200000

S =

DATA DESCRIPTION

©2007 All Rights Re

I’.@vaton'e LERMA
de Paris

ayonnement et de la Matiére en Astrophysiqu

1 c/AMDC 5

UPDATES

Astronomical Observatory, Belgrade
d. Designec

by Free CSS Templates

olecular Data Centre
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HOMEPAGE DATA DESCRIPTION ACCESS TO THE DATA

| Si v, electron Hydrogen Il Helium II _Q]
(1.00e+17 ]
or enter a value: 0K

("2p6.3s 25 -> 2p6.3p 2P0 3)

or a wavelength interval

min (A): max (A): 0K
[ Al ¢l
REFERENCES
Dol OTHER
ARTICLE AUTHORS SOURCE YEAR [ METHOD ADS REFERENCE REFERENCE REFERENCE
Stark broadening of spectral lines of multicharged ions | Dimitrijevi¢é M.S., Sahal- AGAS, V.89, p.591-598 | 1991 scp http://cdsads.u-strasbg.fr e Not available

of astrophysical interest. II: Si IV lines. Bréchot S., Bommier V. [abs/1991A%26AS...89..581D

Stark broadening parameters tables for spectral lines of Bull. Obs. Astron.

multicharged ions of aslti:;;;hysical interest. II: Si IV l;':zg:givéc’gfn{n?‘a;?}— Belgrzt.ieei_\égl.M«t, 1991 SCP /aWD Not available Not available
DATA
(DATE OF ADDITION TO THE DATABASE : 2012-03-22)
TEXT VERSION
VOTABLE VERSION
ELECTRON HYDROGEN II HELIUM 11

N (CM-3) [ LOWER LEVEL |UPPER LEVEL | MULTIPLET | WAVELENGTH (A) [ C (A/CM-3) | T (K) [A |*W | W (A) |*D D (A) *W | W (A) |*D D (A) *W | W (A) |*D D (A)
1.000e+17 2p6.3s 2S 2p6.3p 2Po 1 1396.7 1.400e+20 | 20000 1.760e-2 5.190e-5 9.070e-5 -3.040e-5 1.590e-4 -3.040e-5
1.000e+17 2p6.3s 28 2p6.3p 2Po 1 1396.7 1.400e+20 | 50000 1.120e-2 -1.740e-4 2.720e-4 -7.840e-5 3.890e-4 -7.610e-5
1.000e+17 2p6.3s 28 2p6.3p 2Po 1 1396.7 1.400e+20 | 80000 8.990e-3 -1.660e-4 4.040e-4 -1.180e-4 5.070e-4 -1.100e-4
1.000e+17 2p6.3s 28 2p6.3p 2Po 1 1396.7 1.400e+20 | 100000 8.120e-3 -1.190e-4 4.620e-4 -1.390e-4 5.710e-4 -1.290e-4
1.000e+17 2p6.3s 28 2p6.3p 2Po 1 1396.7 1.400e+20 | 150000 6.840e-3 -1.620e-4 5.710e-4 -1.810e-4 6.700e-4 -1.570e-4
1.000e+17 2p6.3s 2S 2p6.3p 2Po 1 1396.7 1.400e+20 | 200000 6.120e-3 -1.870e-4 6.490e-4 -2.050e-4 7.070e-4 -1.810e-4

| i |l — I| |Wi(undMoW | | VAMDC Regional workshop, Belgrade, 14-16 June 2012




Reset page

C IV, electron Hydrogen Il Helium 11 ¥ :]
1.00e+14 'y ]
or enter a value: OK
152.6f 2Fo -> 152.7g 2G 3|
or a wavelength interval
min (A): max (A):
All 49

REFERENCES
DOl OTHER
ARTICLE AUTHORS SOURCE YEAR | METHOD ADS REFERENCE REFERENCE REFERENCE
Stark broadening of spectral lines of multicharged g;:‘;TJBer::hhgtsS’ A8AS, Vol.89, 1991 scp http://cdsads.u-strasbg.fr Not available Not available
ions of astrophysical interest. I: C IV lines Bommier V. - p.581-590 /abs/1991A%26AS...89..581D
Stark broadening parameters tables for spectral Dimitrijevi¢ M.S., Bull. Obs. Astron. htto-//cdsad trasba.fi
lines of multicharged ions of astrophysical interest. Sahal-Bréchot S., Belgrade, Vol.144, 1991 SCP htip://cdsads.u-sirasbg.fc Not available Not available
X ; ; /abs/1991BOBeo0.144...65D
I: C IV lines Bommier V. p.65-79
Stark broadening parameters tables for large A Bull. Obs. Astron.
X A Dimitrijevié M.S., http://cdsads.u-strasbg.fr . . .
quantum number. C IV UV lines of interest for a g Belgrade, Vol.146, 1992 SCP r Not available | hiip://babel.acb.rs/
Extreme Ultraviolet Explorer Mission Sebal-Rréchet S. p.105-114 {abs/1992B8ABel. 146..1050
Influence of different collisional processes on the Bull. Obs. Astron. hitp:/icdsads.u-strasbg.fr
Stark broadening within spectral series : the O VI Dimitrijevi¢ M.S. Belgrade, Vol.146, 1992 SCP > 3 y Not available | hitp://babel.aob.rs/
/abs/1992BABel.146..115D
case p.-115-119
DATA
(DATE OF ADDITION TO THE DATABASE : 2012-05-23)
TEXT VERSION
VOTABLE VERSION
ELECTRON HYDROGEN 11 HELIUM 11
N LOWER UPPER WAVELENGTH C
(CM-3) LEVEL LEVEL MULTIPLET (A) (A/CM-3) T(K) |A|*W | w (A) [*D D (A) *wW | w (A) |*D D (A) *wW | w (A) [*D D (A)
1.000e+14 | 1s2.6f 2Fo 1s2.7g 2G 7726.7 2.600e+13 | 20000 8.710e-2 -1.320e-3| * - * -
1.000e+14 | 1s2.6f 2Fo 1s2.7g 2G 7726.7 2.600e+13 | 50000 6.540e-2 -6.090e-4( * |[2.610e-1| * |2.010e-1| * |1.660e-1 -1.830e-1
1.000e+14 | 1s2.6f 2Fo 1s2.7g 2G 7726.7 2.600e+13 | 100000 5.150e-2 2.620e-4 | * |3.150e-1| * |2.550e-1| * |2.110e-1| * | 1.910e-1
1.000e+14 | 1s2.6f 2Fo 1s2.7g 2G 7726.7 2.600e+13 |200000 3.990e-2 1.510e-4 | * [2.960e-1| * |2.810e-1| * |3.210e-1| * | 2.120e-1

W

| it

-

Astronomical Observatory,

©®2007 All Rights Reserved. Designed by Free CSS Templates

Belgrade




STARK-B: Next steps

* Insertion of MSE data
* Insertion of little “applets” on line for users:
v Fitting along temperatures (for astrophysics)
v extrapolation or interpolation (regularities and systematic trends)

e Future:

along principal quantum numbers,

charge of the radiating ions (isoelectronic sequences),
homologous ions,

charge of the ion collider

v' SCP code on line: STARK-C project
v" Insertion of quantum data in intermediate coupling: SST + DW

especially adapted to highly charged ions and resonance lines
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VAMDC project
Virtual Atomic and Molecular Data Center

European project FP7 "Research Infrastructures -
summer 2009 - end of 2012 /i\i

* Interoperable e-Infrastructure g ot s o iy
. http://www.vamdc.org
for exchange of atomic and molecular data http://www.vamdc.eu

15 administrative partners: 24 teams
o from 6 European Union member states,
o Serbia, Russian Federation and Venezuela

strong coupling
o to the users (astrochemistry, atmospheric physics, plasmas)
o scientists and engineers from the ICT community (Information and
Communication Technologies)
used to deal with deploying interoperable e-infrastructure
e.g. Europlanet IDIS
IVOA (International Virtual Observatory Alliance)
Members: Euro-VO , AstroGrid...
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VAMDC: portal user

http://portal.vamdc.org/vamdc portal test/home.seam

Vlnual Atomlc ond Moleculor Data Centre

Home VAMDC databases Query Saved queries Help

Welcome to the VAMDC portal!

Currently we have 18 databases running and ready to serve you with the data.

il
P ¢ SEVENTH FRAMEWORK % 5
e-infrastructure PROGRAMME s m ;

EE UN
P CA H{ll)(,h UNIVERSITET

i .
@ §§ & )g s mre
Jr: @Y i
l H(\ll\()? UPPSALA INAF .

- ey 'NSTITUTE OF ASTRONOMY %:' Harvard University @

I’.@vaton'e LERMA sn% VAMDC _
Vlnual Atomic and Molecular Data Centre

VAMDC Regional workshop, Belgrade, 14-16 June 2012
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AMD

Virtual Atomic and Molecular Data Centre

Home VAMDC databases

Cologne Database for
Molecular Spectroscopy:
VAMDC-TAP service

ICB Dijon Methane
VALD (atoms)

Carbon Dioxide
Spectroscopic Databank
VAMDC-TAP)

BASECOL: VAMDC-TAP
interface

TOPbase : VAMDC-TAP
interface

Theoretical spectral
database of polycyclic
aromatic hydrocarbons

Chianti

TiPbase : VAMDC-TAP
interface

GSMA Reims S&MPO

GSMA Reims Ethylene

TAP-XSAMS for GhoSST
database

Lund laboratory
spectroscopy database

Stark-b

Spectr-W3

Water internet Accessible
Distributed Information
System

HITRAN-UCL resource

VALD sub-set in Moscow
(obs)

e-infrastructure

Query  Saved queries Help

Description

The Cologne Database for Molecular Spectroscopy (CDMS) contains a catalog of radio freguency and microwave to far-infrared spectral lines of atomic and molecular species that (may) occur in the
interstellar or circumstellar medium or in planetary atmospheres. The cataleg is continuously updated.

Calculated line lists for methane (12CH4, 13CH4 and 12CH3D). The data on methane contain the vibration-rotation energy levels, line positions and line intensities in the range from 0 to 6200 cm-1.

The Vienna Atomic Line Database (VALD) is a collection of atomic line p (
broadening). This resource is the VAMDC-TAP representation of the ammlc datain VAL03

gths, transition gies and quantum numbers, oscillator strengths, Lande factors, radiative and collisional

The current version of CDSD-296 consists of 7 most abundant in the Earth's atmosphere isotopic species of the carbon dixcide molecule: 626, 636, 628, 627, 638, 637, 828, covers 5.9 - 12784.1 cm-1
spectral range and contains 419610 lines.

This database, called BASECOL is devoted to collisional ro-vib ion of molecules by colliders such as atom, ion, molecule or electron. It is supervised by an international working group of
molecular physicists and astrophysicits involved in the calculations and use of ro-vibrational cross-sections, in order to ensure the continuity and the quality of the database.

TOPbase lists LS-coupling energy levels, gf-values and photoionization cross sections for astrophysically abundant ions (Z=1,14; Z=16; Z=18; Z=20; Z=26) computed in the Opacity Project.

The Cagliari/Toulouse PAH database is a collection of theoretical spectroscopic data about Polycyclic Aromatic Hydrocarbons and carbon clusters. It provides basic geometric characteristics, energetics,
harmonic analyses and electronic photc ption data. Itis i d by the Astrochemistry group at INAF-Observatory of Cagliari and the Institut de Recherche en Astrophysique et PlanA®tologie in
Toulouse.

Chianti consists of a critically evaluated set of up-to-date atomic data, together with user-friendly programs written in Interactive Data Language (IDL), to analyse the spectra from astrophysical plasmas.
The VAMDC interface presents just the data from the Chianti-v7 release.

TIPbase lists fine-structure levels, A-values, collision strengths and effective collision strengths for astrophysically abundant ions, mainly from the Fe isonuclear sequence computed in the Iron Project.

Calculated line lists for ozone (1603, 160180160 and 1803). The data on methane contain the vibration-rotation energy levels, line positions and line strengths in the range from 0 to 8000 cm-1.

Calculated data of ethylene (12C2H4). The data on ethylene contain the vibration-rotation energy levels, line positions and line intensities in the range from 500 to 7500 cm-1

Experimental data for transitions and lifetimes

Database for "Stark™ broadening of isolated lines of atoms and ions in the impact approximation

The information accumulated in the SPECTR-W3 ADB contains over 450,000 records and includes factual vtal and th data on ionization potentials, energy levels, wavelengths, radiation
transition probabilities, oscillator strengths, and (optionally) the parameters of analytical approximations of electron-collisional cross-sections and rates for atoms and ions. Those data were extracted from
publications in physical journals, proceedings of the related conferences, special-purpose publications on atomic data, and provided directly by authors. The information is supplied with references to the
original sources and comments, elucidating the details of experimental measurements or calculations, where necessary and available. To date, the SPECTR-W3 ADB is the largest factual database in the
world containing the information on spectral properties of multicharged ions.

Database containing information on water spectras, notably data on H2160, HDO, D20, H2170 and H2180.

The HITRAN database - truncated version for beta testing, from http://www.cfa.harvard.edu/HITRAN/

The part of Vienna Atomic Line Database (VALD) with accurate wavelength and energy levels. It also provides laboratory and calculated transition probabilities, Lande factors and broadening parameters.

Itis used for line identification and spectral synthesis.
%’m"
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Query

AMDC .

Virtual Afomic and Molecular Data Centre

Home VAMDC databases Query Saved queries Help Login Register
Quervby. Find data ) _Save query )
Species
Legend
Processes

available, can answer

Environment | available, don't support query

unsupported keyword
Advanced

7] Cologne Database for Molecular Spectroscopy: VAMDC-TAP service
» [ ICB Dijon Methane

» [ VALD (atoms)
» [} Carbon Dioxide Spectroscopic Databank (VAMDC-TAP)
» () BASECOL: VAMDC-TAP interface

» [ TOPbase : VAMDC-TAP interface
» [ Theoretical spectral database of polycyclic aromatic hydrocarbons
» [ Chianti

» [ TIPbase : VAMDC-TAP interface
» [ GSMA Reims S&MPO
» [ GSMA Reims Ethylene

v [) TAP-XSAMS for GhoSST database

» [ Lund laboratory spectroscopy database

v [ Stark-b

» [ Spectr-W3
» () Water internet Accessible Distributed Information System

» ) HITRAN-UCL resource
» [ VALD sub-set in Moscow (obs)

@ sF o L arcit
@ -0l @ i Y & @ - @wiE
S w23 ot il
B UNIVERSITY OF  UPPSALA s INAF .

— —_— CAMBRIDGE UNIVERSITET - @
e-infrastructure S oaRAMME INSTITUTE](?'?HST‘ i lg Harvard University 18 kR
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Query by species

AMDC

Virtual Atomic and Molecular Data Centre

Home VAMDC databases

Query by...
Species

Processes

Environment I

Advanced

El

Atom

Molecule

Particle

e mfrastructure

Query

Saved queries  Help

SEVENTH FRAMEWORK
PROGRAMME

I’.@vatofre LERMA
de Paris

aboratoire d'Etude du

et de la Matiére en Astrophysiaud

Find data ) _Save query )

Legend

available, can answer
available, don't support query

unsupported keyword

() Cologne Database for Molecular Spectroscopy: VAMDC-TAP service

[ ICB Dijon Methane

(7] VALD (atoms)

() Carbon Dioxide Spectroscopic Databank (VAMDC-TAP)
() BASECOL: VAMDC-TAP interface

() TOPbase : VAMDC-TAP interface

(7] Theoretical spectral database of polycyclic aromatic hydrocarbons
[ Chianti

() TIPbase : VAMDC-TAP interface

(] GSMA Reims S&MPO

(] GSMA Reims Ethylene

(] TAP-XSAMS for GhoSST database

() Lund laboratory spectroscopy database

[ Stark-b

() Spectr-W3
() Water internet Accessible Distributed Information System

(1) HITRAN-UCL resource
(] VALD sub-set in Moscow (obs)

- 152 o,

& 82 @ """ BHHTe %

@ ' H kit
T @@ UNIVERSITYOF  UPPSALA i

P CAMBRIDGE UNIVERSITET

INS'"TUTE OF AST RONOMV
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L4 Harvard University ot e
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Query by species: atom

AMD

Virtual Atomic and Molecular Data Centre

Home VAMDC databases Query Saved queries Help

Suery 2 Find data ) _Save query )
Species Atom
Molecule Legend
Processes .
Particle available, can answer

Environment | available, don't support query

unsupported keyword
Advanced

(] Cologne Database for Molecular Spectroscopy: VAMDC-TAP service

» [ ICB Dijon Methane

» [ VALD (atoms)
» [ Carbon Dioxide Spectroscopic Databank (VAMDC-TAP)
» () BASECOL: VAMDC-TAP interface

» [ TOPbase : VAMDC-TAP interface

» [ ) Theoretical spectral database of polycyclic aromatic hydrocarbons

» (] Chianti
» () TIPbase : VAMDC-TAP interface

» [] GSMA Reims S&MPO
» () GSMA Reims Ethylene

v [) TAP-XSAMS for GhoSST database

» [ Lund laboratory spectroscopy database

» [ Stark-b
» [ Spectr-W3

» [ Water internet Accessible Distributed Information System
» [ HITRAN-UCL resource

» [ VALD sub-set in Moscow (obs)

CAMBRIDGE UNIVERSITET

SEVENTH FRAMEWORK

e infrastruotufe PROGRAMME

€ | 2 oo,
! 9 | &% @ i womte £ . Q
w 2S5 T c.‘c.«rﬂA ! '
BB UNIVERSITYOF  UPPSALA - INAF
L4

-
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j AR de Paris

aboratoire d'Etude du et de la Matiére en Astrophysiaud
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Query by species: atom (following

AMD

Virtual Atomic and Molecular Data Centre

Home VAMDC databases Query Saved queries Help

Query by...
Species

Processes

Environment

Advanced

BE. 7

y

Atoms

Atom symbol
Mass number
Nuclear charge

Ion charge

InChIKey

State energy

Equivalent to

SEVENTH FRAMEWORK

e-infrastructure PROGRAMME

I’.@vatofre LERMA
de Paris

aboratoire d'Etude du Rayonnement et de la Matiére en Astrophysiaud

Remove

Find data ) _Save query )

Legend

available, can answer

(1/em 9]

to 1/em

ilable, don't support query
unsupported keyword

() Cologne Database for Molecular Spectroscopy: VAMDC-TAP service
() ICB Dijon Methane

(] VALD (atoms)

» [} Carbon Dioxide Spectroscopic Databank (VAMDC-TAP)

» () BASECOL: VAMDC-TAP interface

» [ ) TOPbase : VAMDC-TAP interface

» [) Theoretical spectral database of polycyclic aromatic hydrocarbons
» [ Chianti

» [ TIPbase : VAMDC-TAP interface

» [) GSMA Reims S&MPO

» [ GSMA Reims Ethylene

» [ TAP-XSAMS for GhoSST database

» [ Lund laboratory spectroscopy database

» () Stark-b

» [ Spectr-W3

» [ Water internet Accessible Distributed Information System

» ) HITRAN-UCL resource

» [] VALD sub-set in Moscow (obs)
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Query by species: atom, processes

AMDC

Virtual Atomic and Molecular Data Centre

Home VAMDC databases Query Saved queries Help

Clear Remove

Find data ) _Save query )

Legend

available, can answer

Query by...
Species Atoms
Processes Radiative
Environment Collision
Advanced
Nuclear charge
Ion charge
InChIKey
State energy
Equivalent to
e-infrastructure PROGRAMME
T .
' I’.@vatolre LERMA
de Paris

aboratoire d'Etude du Rayonnement et de la Matiére en Astrophysiaud

ilable, don't support query
unsupported keyword

» [ Cologne Database for Molecular Spectroscopy: VAMDC-TAP service

» [ ICB Dijon Methane

» [ VALD (atoms)
» [ Carbon Dioxide Spectroscopic Databank (VAMDC-TAP)
» [ BASECOL: VAMDC-TAP interface

» [ TOPbase : VAMDC-TAP interface

» [ Theoretical spectral database of polycyclic aromatic hydrocarbons

» [ Chianti

» [ TIPbase : VAMDC-TAP interface

» [ GSMA Reims S&MPO

» [ GSMA Reims Ethylene

» [ TAP-XSAMS for GhoSST database

» [ Lund laboratory spectroscopy database

v (O Stark-b

» (O] Spectr-W3

» [ Water internet Accessible Distributed Information System
» [ HITRAN-UCL resource

» [[J VALD sub-set in Moscow (obs)
. s

z v
P @ i %
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AMDC

Virtual Afomic and Molecular Data Centre

Home VAMDC databases Query Saved queries Help

Query by...
Species

Atoms

Atom symbol

Environment | Mass number

Advanced

Nuclear charge

Ion charge

InChIKey

State energy

Equivalent to

Environment

Temperature
Equivalent to
Pressure
Equivalent to
Number Density

Radiative

Equivalent Wavelength
Upper state energy
Equivalent to

Lower state energy

Equivalent to
Probability, A

| Leboratoire d’Etude du et de la Matiére en Astrophysiqut

« Find data ) _Save query )
Clear Remove
Legend
Si available, can answer
ilable, don't support query
to unsupported keyword
to » [ Cologne Database for Molecular Spectroscopy: VAMDC-TAP service

3 to 3 »
1o »

'

to 1/em !

Clear Remove

10000

o 50000 (k&

() ICB Dijon Methane

() VALD (atoms)

[C) Carbon Dioxide Spectroscopic Databank (VAMDC-TAP)
[C) BASECOL: VAMDC-TAP interface

[C) TOPbase : VAMDC-TAP interface

(C7) Theoretical spectral database of polycyclic aromatic hydrocarbons
[~ Chianti

(C7) TIPbase : VAMDC-TAP interface

() GSMA Reims S&MPO

() GSMA Reims Ethylene

[C) TAP-XSAMS for GhoSST database

() Lund laboratory spectroscopy database

(3 Stark-b

() Spectr-W3

» () Water internet Accessible Distributed Information System
» [ HITRAN-UCL resource

10000.0 to0 50000.0 K

© (Pa &)

to Pa

1E17

tol 1E17 |1Icm3

Clear Remove

2000

o 3000

2000.0 to 3000.0A

o

to 1/em

to 1/cm

B

to 1ls

[ VALD sub-set in Moscow (obs)
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Query : result, click on download

irtual Atomic and Molecular Data Cenfre

NAMDC b

Home VAMDC databases Query Saved queries Help Login Register

Done XSAMS processors
Modify query Stop waiting Save query rem—
— — O BibTeX from XSAMs ~ \_Process )
select * where (EnvironmentTemperature >= 10000.0 AND EnvironmentTemperature <= 50000.0 AND EnvironmentTotalNumberDensity = IE17) AND (RadTransWavelength >= 2000.0 AND O Table views of XSAMS
RadTransWavelength <= 3000.0) AND ((AtomSymbol = 'Si' AND IonCharge = 3))
() Xsams2SME
Comments
Name Response Download Species States Processes Radiative Collisions Non Radiative
[C] stark-b CK XSAMS 3 9 5 5 0 0

l: U\Mksml .
= gy INSTITUTE OF ASTRONOMY %3 Harverd University @

SEVENTH FRAMEWORK
PROGRAMME

e-infrastructure

- s wiversitat
th @ U4 @& . @S
Jit @
&, 1 T I U\I\ ERSITYOF  UPPSAL INAF
% s I s | o
.‘.‘.’V o " 0 L

“

Xsams: XML Schema for Atoms, Molecules and Solids X"‘J B { £LY
5 R \ N \ “5
XML: Extensible Markup Language ) ) “ Us N
I

Xsams2SME: converts XML document into the CSV- IAEA

International Atomic Energy Agency

format wanted by Spectroscopy Made Easy (SME) XML Schema for Atoms, Molecules, and Solids .

I\ "'@"ﬁ@!e LERMA tﬁ} AAMDC -

irtua Atomic and Malecular Data Centre VAMDC Regional WOkahOp, Belgrade, 14-16 June 2012




Result of the download:
code in XML language for users

© 7 Ouverture de starkb-2012-05-14T19_07_29.508654....

Virtual Afomic and Molecular Data Centre

Help

Home VAMDC databases Query Saved queries

Done
qiting ) € )
ting Save query

Modify query Stop waiting p
select * where (EnvironmentTemperature >= 10000.0 AND EnvironmentTemperature <= 50000.0 AND EnvironmentTotalNumberDensity = |E17) AND (RadTransWavelength

RadTransWavelength <= 3000.0) AND ((AtomSymbol = 'Si' AND IonCharge = 3))

Vous avez choisi d'ouvrir

[ starkb-2012-05-14T19_07_29.508654.xsams

qui est un fichier de type : Extensible Markup Language
a partir de : http://stark-b.obspm.fr

bln

Que doit faire Firefox avec ce fichier ?
O Ouvrir avec ( Choisir... |

@ Enregistrer le fichier

" Toujours effectuer cette action pour ce type de fichier.

(Annuler_\( OK )

Comments

Processes

Download Species States
5

Name Response
CK XSAMS 3 9

("] Stark-b

ALA
RSITET

E UNIV

e-infrastructure

Xsams
XML Schema for Atoms, Molecules and Solids

I Non Radiative

Radiative [ Collisions

wiversitat
wien

Q 2
INAF .

A= 4 @
Harvard University
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Home VAMDC databases Query Saved queries |

Virtual Atomic and Molecular Data Centre

Info  Known issues

- > o0 o > a
Modify query Stop waiting

select * where (EnvironmentTemperature >= 10000.0 AND EnvironmentTemperature <= 50000.0 AND EnvironmentTotalNumberDensity = IE17) AND
(RadTransWavelength >= 2000.0 AND RadTransWavelength <= 3000.0) AND ((AtomSymbol = 'Si' AND IonCharge = 3))

Comments

Name Response Download Species

States Processes
M stark-b oK XSAMS

2. O
TO e T paarches woertigmes = ./‘ gs

UNIVERSITYOF  UPPSALA

e-infrastructure  **Fociaumt

CAMBRIDGE UNIVERSITET

Login

XSAMS processors

O BibTeX from XSAMS

e Table views of XSAMS  General views of data in XSAMS
format. The display is tabular and

O Xsams2SME textual. Initial display is a list of states,
with links to details of each state. An
alternate display of radiative transitions
is available.

Radiative Collisions Non Radiative

Py ”

- o, 5% wiversitat
sHiHTe & ¢ S Wien
3
g INAF ’ SRkt

-
INSTITUTE OF ASTRONOMY UL
3 INSTITUTE OF ATMOSPHERIC OPTICS oy Harvard University ($h
> - i )

RUBSIAN ACADEWUY OF BCIEHCED

XSAMS processors

O BibTeX from XSAMS Result

@ Table views of XSAMS ~ General views of data in XSAMS
0 Xsams2SME format. The display is tabular and

i I’.@vatolre LERMA
j AR de Paris

textual. Initial display is a list of states,
with links to details of each state. An

alternate display of radiative transitions
is available.

Virtual Atomic and Molecular Datu Centre
aboratoire d'étude du et de la Matiére en Astrophysiaud
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oy

State-list view of XSAMS

(Switch to view of radiative transitions)

Bstarkb-2012-06-04-19-34-56

Species State Energy
si** |- 2p6.4p °P detail
si* | —2p6.5p P detail
sit* | —2066p7P
st | — 2065878
st |—2p64d’D
si** |- 2p6.5d4°D detail
sit* | —2p66d°D
Si** | — 2p6.4f °F detail
si* | — 2p6.5f°F detail
"'@vatg'!e LERMA NAMDC

4 (Vinuul Atomic and Molecular Data Centre

VAMDC Regional workshop, Belgrade, 14-16 June 2012
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VAMDC 5> Line-list view of XSAMS

S Ao ond Moty Dot

(Switch to view of states)

Bstarkb-2012-06-04-19-34-56

Species| Av/n/E (Probability| Upper state | Lower state (Broadening
SiP*  [A=21250A — 2p6.5s %S | — 2p6.4p *P | Detail
si3t | A=26752A — 2p6.5d *D | — 2p6.4f °F | Detail
St |A=2676.6 A — 2p6.6d *D | — 2p6.5p ?P | Detail
St | A=2483.7 A — 2p6.6p °P | — 2p6.5s %S | Detail
sivt  |A=22870 A — 2p6.5f °F | — 2p6.4d °D | Detail

I’.@vatolre LERMA (R
L de Paris <

i . VAMDC,
al ; (Vinuul Atomic and Molecular Data Centre

VAMDC Regional workshop, Belgrade, 14-16 June 2012

42



VAMDC >

Bstarkb-2012-06-04-19-19-48

Transition ID: Pstarkb-R3057

Wavelength = 21250 A

emperature ure ensit om tion e arameters omments
Type (Temp Press Density Compositi Profil P C
pressure | 20000 K le+17 1/cm3 « electron Lorentzian gammil_(,) 205
.| gammal
pressure | 20000 K le+17 1/cm3 « Hydrogen (H") | Lorentzian = 0.00567
pressure | 20000 K le+17 1/cm3 « Helium (He™) |Lorentzian gammalL
=0.00628
pressure | 50000 K le+17 1/cm3 « electron Lorentzian gamma_lb 15
. | gammal
pressure | 50000 K le+17 1/cm3 « Hydrogen (H") | Lorentzian - 00116
: : gammal
pressure | 50000 K le+17 1/cm3 « Helium (He") |Lorentzian = 0011

I’.@vatolre LERMA |5 {
de Paris

~/AMDC
’ (Virluul Atomic and Molecular Data Centre

VAMDC Regional workshop, Belgrade, 14-16 June 2012

Broadening of a single radiative-transition in XSAMS
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Thank you for your attention
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