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Ozone in the solar system

HIPWAC (solid) and SPICAM (tracks) 2008, MY29; INHS (hatchad), 1953, MY21

Pollution I
Iml
e : \ | \
§ i [ v""‘"‘-\v"‘w\'}/
Ozone hole Fast et al., EPSC (2012) | 1] 1
Planetary
bodies
From Scientific Assessment of Ozone Depletion (2014) Noll et al " Science 273 (‘I 996)
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Metrology

» "Science of measurement"

» GUM - Guide to the Expression of Uncertainty in
Measurement

» Uncertainty is integral part of measurement -, BIFM

N Jeomt 30 2008

1295 wil mine: coneclions

» Need common rules
» Assure traceability
» (link to primary standards)

» Provide (complete) uncertainty budget
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» Introduction :
A phenomenological primer on molecular line parameters
Problems associated with spectroscopic data of ozone

» Multispectral Measurements (FTS & TDL): UV, 5 and 10 pm,
incl. pressure shifting using QCLs

» The VAMDC infrastructure as ressource of molecular data
(presentation of work by M.L. Dubernet, C.M. Zwélf,
N. Moreau, and Y.A. Ba)
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Molecular Line Parameters

weak field / linear absorption use semi-empirical formulae for
line-shape & parameters
By, — - — I\
B A B T "
. e o~ Fi/p=v(T)= YO(Tref)( )
. Tref
AL/p —_ 5(T) —_ 50(Tref) + 5/(7—— Tref)
Eo v v N B No

resolved ro-vibrational transitions

hv,.» n gnn s
nn-'n n"'n
So = =245 (1= Gy ) B

cross section of ind. transition
S=[o(v)dv
o(v)=5xf(v)

Vint e/
adapted from Rothman et al.,

J Quant Spectrosc. Radial. Trans. 60, 1998
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Molecular Line Parameters

weak field / linear absorption most commonly used: Voigt
o - — N

B [~ A B V= f G(Tp, V)L(TL, vV —v)dV’
Eob v v N

resolved ro-vibrational transitions

hv,.» n gnn s
nn-'n n"'n
So = =245 (1= Gy ) B

cross section of ind. transition
S=[o(v)dv
o(v)=5xf(v)

Vint e/
adapted from Rothman et al.,

J Quant Spectrosc. Radial. Trans. 60, 1998
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Molecular Line Parameters

weak field / linear absorption most commonly used: Voigt

High resolution spectroscopy reveals limits of Voigt profile
Preparation for more general line shape model
(Dicke effect, velocity and phase changing collisions, ....):

HTP(Ip, Mo, Ag, M2, Az, Vye, n; AV)

eg Wecisto et al., J Quant Spectrosc. Radial. Trans. 177, 75 (2016)

Vint e/
adapted from Rothman et al.,

J Quant Spectrosc. Radial. Trans. 60, 1998
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Ozone Spectroscopy &

Measurement

7™ ambient Oz analyser
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Ozone Spectroscopic Data Quality

Atmos. Meas. Tech * scuss., 7, 2u. 2106, 2014 Atmospherlc
targ et uncertal nty <1 % o stamame raoizone M?fcfﬁ’.:ffgi (GGI
D T AT A e e I © Author(s) 2014. *C Attribution 3.0 L .nse. Diecucsions
o P Scientific Tochmikgses (AMT: Ploass efer 1t acrespending il paper i AOT  avalable
S Assessment O_f Quality assessment of ozone total column
m = B 1 -
§ ° Ozone Depletion amounts as monitored by ground-based
S | 2010, WMO solar absorption spectrometry in the near
S infrared (> 3000 cm-1)
o 6 — Average |
[ 1 Range of observations 8; Ga’rlcl'a:, M. Schneider'?, F. Hase?, T. Blumenstock®, E. Sepiilveda'*, and
Se lnnnnflnnon Lnnnnflnnon Lnnnn . . .
1965 fo75  fogs  fess 2005 Rel. retrieval bias using recommended data
» Inconsistencies in atmospheric & laboratory UV VIS 3pm Spm 10pum 14 pm

data (+ data bases)

» Lab: IR (10 pm /1000 cm) - UV (300
nm):

» 5.5 % (Picquet-Varrault et al., 2005) &
» 4.0 (= 0.1)% (Gratien et al., 2010)

» Column-Os: FTIR (962 -1044 cm™) -
Brewer (303.2 - 320.1 nm) @ |zana:

» 4.2 +0.7 % (e.g. Viatte et al., Atmos.
Meas. Tech. 4, 2011)

3. How do other ranges compare ?


http://www.esrl.noaa.gov/csd/assessments/ozone/2010/
http://www.esrl.noaa.gov/csd/assessments/ozone/2010/
http://www.esrl.noaa.gov/csd/assessments/ozone/2010/
http://www.esrl.noaa.gov/csd/assessments/ozone/2010/

Reference values at
selected wavelengths

with metrological
quality
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Cross section @ 253/325 nm

« Monochromatic » source:

Laser or discharge lamp —
J 1Photodiode+lF
| e
Focusang lans
1 ” : ”
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e
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‘ Baam anlittar

h ‘ ‘ | a ‘ F B “\‘

e ‘ i . ' )
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UV measurements @ 325 nm

Preliminary results
1 .O 1 1 1 1 | 1 1 1 1 | 1 1 1 +I | 1 1 _I _l_l
c_g 2 " 1 _d_ + + + + T—:_:
© +_=_+ -1 e s — o ——— .
1.0x10° ' T4
0.30 :
Ozone cross section @ 325.032 nm

> 0.25 -
2
S 0.20 |-
& iqsb weak scatter
()] .
5 = Uu(0) < 0.5 %
(@]

0.10 _

/
0.05 F _
OOO 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1

0 5 10 15 20
ozone column (n-L) / a. u. collaboration J Grébner/ Phys. Met. Obs. Davos
EMRP - JRP ENV59 ATMOZ
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UV measurements @ 253 nm
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0O-) hPa
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(

OLErMA = (1.131 -

= 07%) . 10_17 cm

)

OHearn/BIPM = (1.148 =

- 21%) . 10_17 cm

UViaHon/BIPM —_ (1127 = 09%) . 10_17 cm

Vitacura

ESO Calibration

2

55

(officially recommended)

Viallon et al., AMT, 8, 2015
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High resolution study of
Individual molecular line
transitions

(almost metrological
quality)
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IR studies at LERMA

Lab: Interferometrically . Atmosphere: (R ~ 10%)
controlled tunable TDL FTS-Paris
Sample Abs. Ref. Rel. Ref. :;e[:e;ometer
DL N N - Detecrors (VPD~ 382 oy .
t N N \ g = 'm!'*??-‘ -
¢ e \ P
S=F S
) (— ag |
- high spectral resolution (< 5 x 10°8) - ground based FTS, part of the air quality
- interferometer based stabilization research station of UPMC at Paris
- 1 out of 2 systems explicitly mentioned for - Bruker HR125, resolution: 0.0024 cm™?
spectroscopy on future satellite missions - MCT and InSb detectors: access to
(Harrison et al., JQSRT 112, 2011) 950-1400 cm™" and 1950-3200 cm-’
Guinet et al. JOSRT 110, 2010 Té et al. RSI 81, 2010

Vitacura ESO Calibration 16.09 - 19.09.2017



absorption

o(v) /v

Frequency stabilization
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Spectra Acquisition and the

CSA ASC

Wavenumber Scale
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Summary IR Spectroscopy

in SWIFT Target Window ey

Analysis of 15 strong absorption lines in small spectral window

"o line positions . line intensities
— 15
g i | S ] * T 4
,_oo 10 — 26 * o ® _ T
'S - 1I— L T 20 T._ — 1
L o I RS ams
Ioo 0 ® % [
% 1 _ N -3 .{ - l
S -5 — 1 [ { i
105 | | | | 4 | | | |
11325 1133.0 11335 11340 11345 1132.5 1133.0 1133.5 1134.0 1134.5
viem’) v(cm’)

Guinet et al. JQSRT 110, 2010
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Intensities at 1130 cm-1
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UV - IR (10 uym) data consistency

- Confirm ~ 4% discrepancy between UV and IR

- Both regions seem to require correction
- UV (253.7 nm): -1.4 %
* IR(A0pum): + 2.1 %
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5 & 10 ym regions
Field observations &
validation of database
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Sensitivity to bias in line

parameters

sensitivity coefficient

Col
O3

Band Weight wy (%) o(x) or oy(x)

x=5 X = Vair X=Nar
001 — 000 912 -094 -0.152 -0.049
01100 50 -175 N541 N.083
100 — 000 1.7 -0.86 0.245 0.021
002 «— 001 15 -151 0.286 0.067
Weighted sum 994 —[1 98 —-0.104 —{.035

Janssen et al, J. Mol. Spectrosc. 326 (2016)
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FTS-Paris at Air Quality Station Jussieu:

Remote Sensing over a Megacity

R itori
173 . pollutant monitoring

R e GHG monitoring

= TCCON
(provisional) status
since June 2015

high-resolution

GHG: CO»2, CHg4,

N2O, HF, CO, H20,

HDO

required precision (COy)
right now: 1 ppm — 0.25 %
future: 0.5 ppm — 0.125 %

:

i}iii}’iifigi}i'f’g
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Abundance weighted linestrength (10 2°cm™'/molecule cm™)

O3 Multispectral Study 5 & 10 pm

Good agreement (< 2%) Problem with
between 5 and 10 um Fhskimcek evaluation of (ACE)
(Thomas et al. JASRT 7 LTI satellite data (Walker et
111, 2010) s R-oanen al. 2007)
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atmospheric transmission / a.u.

Vitacura
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Janssen et al, J. Mol. Spectrosc. 326, 48 (2016)
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Cos(51m)[Cos(10um) — 1 (%)

Vitacura

_4|||||

I R R N R I B _4

10:00 12:00

10:00 12:00 10:00 12:00 14:00
time (hh:mm)

Janssen et al, J. Mol. Spectrosc. 326, 48 (2016)
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Short Summary

- At 10 uym data bases (DBs) are consistent (< 1 %)
- At 5 um differences between DBs are larger (> 1 %)
- SM&PO data base is currently most consistent (< 1 %)

» obvious need to include isotopes in order to get to the
< 1% accuracy level
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Pressure shift at 10 ym
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Pressure shift

l Computer
—
DC + sweep \
° “ ramp
D3
QCL .
*  TC+current J’ Lock-in
driver «—— ® - @ alilglclli;ie;; 1
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: I modulation
Q’ """ BS
M i O3 measurement cell
. \PBS
s I
I

0;
production
unit

O; reference cell

Vitacura ESO Calibration
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Pressure shift

100 T - . - . - . : . . ;

80- _.
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Pressure (air) shift

e
4+
©
‘_\
s
O
S 1
© A
6 _
® this work
X Smith et al. J. Opt. Soc. Am. B. 5, 585 (1988)
A Smith et al. J. Molec. Spectrosc. 182, 293 (1997)
-8 M- - - currently recommended (HITRAN 2012) .
| | | I I
o) 10 20 30 40 50 60

Jll

Minnissale et al, in prep. for publication in J. Mol. Spectrosc.
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Ongoing project

: (9.26 um) Control loop E
1080 £ 120 cm! (1.54 um) :

> 6485 = 40 cm’! :

y :

5405 + 80 cm! :

( QCL@ 8- 10 pm ) I

| I (1.85 pm)
el ' ' ' LI [Beat Detectionj'
I'O@vaetg!sre --------- SYRTE ( Raman WL Shift ) _

o

fo=2(nf+ fo)-(2nf,+ fo)

A. Amy-Klein et al. Opt. Lett. 30, 3320 (2005)

Menlo FC1500-250-WG
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T consortium

Virtual Atomic and Molecular Data Centre
(VAMDC: http://www.vamdc.eu)

Latest Achievements and
Prospects for Collaboration

M.L. Dubernetl, C.M. Zwt')lfl, N. Moreaul, Y.A. Ba'

And VAMDC Consortium Collaboration

'LERMA Department, Paris Observatory
and Paris Observatory Data Center

% . o~ j 5 ® n
" rOlESvatore ot ASOS12 - VAMDC - 04/07/2016 NAMDC 5 O 37
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History

The VAMDC Consortium is a technical and political
framework for sharing Atomic and Molecular data

Build upon 2 FP7 European funded Projects:

VAMDC: 2009-2012 with 25 different laboratories

The baseline of the Infrastructure

SUP@VAMDC: 2012-2014 with 9 laboratories

Building the political framework
Expanding towards other communities

Currently « VAMDC Consortium » is sustained
Via its members in kind (and cash via self-financing and fees for those not
maintaining resources)
Via a small starting budget of 60kEuros for 4 years

x . \IMA AT 7~ o; .., »
* ] @\'3'0"9 ASOS12 - VAMDC - 04/07/2016 SNAVIRDC .9 ;--@--‘ “ 38
PA D C el Akarere I:!z'.lx'l:'i(;-:. — - : : VAMDC




oeres

Consortium Overview
M.L. Dubernet & al, J. Opt. Phys. B, (2016), 49, 074003

The VAMDC consortium is:

Built on a Memorandum of Understanding.

Currently composed by 17 members who signed the MoU.
Officially launched on November 1, 2014.

Board of Directors: Full members = Decisions

Science and Technical Board: Full and Associated Members
Propose evolutions and Maintain the VAMDC infrastructure

How to join us (accession documents)

Memorandum of Understanding
Internal Regulations
Roadmap

B o5 RO 1S '. o
P*A*D C J @*’-"U”*‘ ASOS12 - VAMDC - 04/07/2016 = E 8 ;-@--0 “ 39
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consort|um

Home
(@)

About Us

Services News Communitie!
(®) (@) (®) (@)

You are here > About Us > How to join us > How to join the VAMDC Infrastructure

ABOUT US

Presentation

Partners

Databases

Virtual Tour

How to join us
VAMDC Consortium
MoU
Internal regulations
Roadmap
Infrastructure

Supporting Projects

Policy Citation

HOW TO JOIN THE VAMDC INFRASTRUCTURE

Step 1: If you want to share your atomic & molecular data through VAMDC
infrastructure, please first contact the VAMDC team at support[atjvamdc.eu

Step 2: Once we agree on the terms, you might want to learn about the
infrastructure

e Tutorials

ABOUT US

e Standards

HOW TO JOIN VAMDC CONSORTIUM AS A MEMBER

You might oecome a VAMDC Conscrtium Member uncer cenditions set up in the
Memorandum of Uncerstanding, Articles 3.1 and 3.2. For further details and

Presentation

Partners Qo Information, cortact director|atjvamac.eu
Databases Q
MoU's Articles 3.1 and 3.2 (-]
Virtual Tour
3.1 VAMDC Consortium Full Members
How ‘°_j°i" us ° e The VAMDGC Consortiam Full Members are irslitulicns that hold physically a
VAMDC Consortium rascurce tagged « VAMDC » e a database or a servica registerpd in tha
MoJ “VAMDC" registries, or that mantain/update a decumentation officialy tagged
Internal regulatons « VANDG ».
Roadmap « Otherwise full members can be institutons paying annual membership feas set
Infrastruciure

by the Beoard of Directors.

Full Members can participéte in calls engaging the VAMDC infrastruciure and can
use the "VAMDC brand”. Accession to full member stalus Is ¢ranted Ly the Board ot
Directors and an accassion docurrent is signed.

Supporting Projects

Policy Citation 3.2 VAMDC Consortium Associated Members




Partners

o’ :
‘IRM 17 full members today, Full Membres candidates
consortium + Associated Members candidates

Astronomska Opservatorija (Serbia, M. Dimitrijevic)

o «r  Institute for Astronomy RAS (T. Ryabchikova)
Observatory of Cagliari - INAF (Italy, G. Mulas ) o) Institute of Atmospheric Optics (V. Perevalov)
Observatory of Catania — INAF (Italy, G. Leto ) S Institute of Spectroscopy RAS (A. Ryabtsev) & RFNC (P.
Observatory of Paris (France, M.L. Dubernet) o  Loboda)
- Legal Representative
Queen's University Belfast (UK, T. Millar)
Open University (UK, N. Mason) NIST (Y. Ralchenko, C. Gonzalez)
Uﬂve -sity of Cambridge (UK, N. Walton) The Harvard-Smithsonian Center for Astrophysics
Umniversity College London (UK, J. Tennyson) g (L. Rothman)
L@ose la Universitet (Sweden, N. Piskunov) - Jet Propulsion Laboratory from NASA, CALTECH (B.

Unive rsitaet zu Koeln (Germany, S. Schlemmer) Drouin)
Utiversité de Bordeaux (France, V. Wakelam)
Univesité de Bourgogne (Dijon, V. Boudon)

Université de Champagne_Ardenne (Reims’ V. Tyuterev) Universidade Federal do Parana (BraZ”, M. FUjimOtO)

(T
Université Joseph Fourier (Grenoble, B. Schmitt) - .= Corporacion Parque tecnologico de Merida (IVIC, C.
Univesité Paul Sabatier (Toulouse, C. Joblin) 8 @ Mendoza)
Université de Mons (Belgium, Quinet) v g
Atomic and Molecular Data Unit (IAEA, B. Braams)
Tata Institute for Fundamental Research (India, E
E Krishnakumar)
O Indian School of Mines (India, B. Antony)
- < Korea Atomic Energy Reserch Institute (South
o
O . . . .
- University of South Africa (D. Smits) - Korea, Y. Rhee? o o
“— <[ Australian National University Flinders University
<T A .
o (Australia, M. Brunger)

National Institute for Fusion Science (Japan, NIFS,
l. Murakami)

x . i -~ R’ - |: ...v .
f r”vstow ASOS12 - VAMDC - 04/07/2016 SNAMDC .9 ;-@--o “ 41
PA DC ; ':'u!At.-u:rrlir'.l:'lri‘(r""_x'," .,‘ : "-.#-\I"-;‘]I'}(',




consortlum

About us

Log in I

Home AboutUs Scrvices Nows Ccontact
® ® ®) O ®
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ABOUT US ACCESS TO THE
) we ' INAF - Caglian A INAF-Catania VIRTUAL TOUR
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Germany www.oa-caglia- .inaf. t fzrm=r CANR Insttutes the virtual
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USA
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South Africa Read m i
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Institute of Atmosphcric Russian Federal Nuclear
Databases I Logo Optics Logo Center- All-Russian Contact us
2 WWWLiZ0. U Institute of Technical
Virtual Tour Physics
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How to join us é
Supporting Projccts .
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USSR Academy of Scisnces
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Home Ahout Us Senvices News Conrast

®) (®) (%) ®) (®)
You ara nere >Virtua Tour > Where vie are

VIRTUAL TOUR ACCESS TO

THE FORUM
Where we are
Exchange ideas, Ask
See our videos 2 questions, Find answears
Ruscarch
Eduacaton Read mare
IncusTy
Cutreach or
Access to
tha forum
el S | MORE
randitions ~inilisafinn  Soms Stune eme ceamamphinue INFORMATION,
All cauntries ~ [ All fields - % :‘:ﬂbﬂscs You have questions?
i You wanl lo parbicipale
11 our projecls?
PARTNERS DATABASE Contact us
1/ INAF - Cagliari Astranaomical 1/ PAH
Observato The Theorstcal Soectral Database
The Nebcna Insbtute 1o ol Polyeweie Aromatic Hydiecarbens
Astropnysics is tha laadinn Italian was d2valnpad in collabnratan hy
Research Institute for the Sudy of G. Malloci and G. Mu'as SEE OUR BLOGS
the Universe
ear N ars ¢ ﬂlld
WAX OA-CAQuAANALH e Links 12 blogs related to
Read atomic and molecular
‘m dala or asbonomy
2| ECasSDa - Ethylene Calculated
Spectroscopic Database
2/ INAF-Catania Astrophysical Calralated data of 2ty '2ne Seeour
Observalory (12C2114). The data on ethylens blogs
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Read mare,
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VALD

CHIANTI

Spectr-W3

Stark-B

TipBase,
TopBase

CDMS

JPL

SMPO

MeCaSDa

Atomic Linelists

Atomic Linelists and collisions

Atomic Linelists and Collisions

Atomic LineShifts/Broadening with
charged perturbers

Atomic Linelists and Collisions from
Opacity Project and IRON Project

Molecular Linelists (mm, Sub-mm)

Molecular Linelists (mm, Sub-mm)

O, linelists

Linelists CH,

Uppsalla, Vienna, Moscow — N.
Piskunov

Cambridge (UK)+MSSL/UCL —
H. Mason, G. Rixon

Russia (RFNC VNIITF ) — P.
Loboda

Observatory of Belgrade
(Serbia) + Observatory of Paris
(LERMA) — M. Dimitrijevic/S.
Sahal-Bréchot

Observatory of Paris (LERMA) +
CTPM (Venezuela) + CDS
(Strasbourg, Fce) — C. Zeippen/
C. Mendoza/F. Delahaye

Cologne (Germany) —S.
Schlemmer

Pasadena (USA) + Cologne
(Germany) — B. Drouin

Reims (France)+ Tomsk (Russia)
— V. Tyuterev

Dijon (France) — V. Boudon

Stellar - GAIA
Solar Physics

Solar/Stellar Physics +
Fusion

Stellar Physics + Plasmas

Stellar Physics

ISM + Earth
ISM + Earth
Earth — Exo-Planets

Earth, Planets, Exo-Planets,

—— "~



HITRAN Molecular Linelists and Harvard (USA) + UCL — L. Earth, Planets, Exo-

Broadening Coefficients Rothman+J. Tennyson Planets
CDSD CO, Linelists |AO, Tomsk — V. Perevalov Earth, Planets, Brown
Dwarfs
W@SIS Water Information System |IAO, Tomsk — A. Fazliev+ UCL Earth and Planets
(J. Tennyson)
KIDA Kinetic Data Bordeaux (France) — V. ISM - Planetology
Wakelam
UdfA Kinetic Data (ex-UMIST) Belfast (UK) — T. Millar ISM - Planetology
GhoSST Solid Spectroscopy Data Grenoble (France) — B. Planetology, ISM
Schmitt
LASP Solid Spectroscopy Data Obs. of Catania — G. Leto Planetology, ISM

BASECOL Low Energy Molecular Collisions Observatory of Paris—M.L. ISM

Dubernet
PAH PAH Theoretical Data and soon Observatory of Cagliari ISM and Planets
experimental Data (Italy) — IRAP (Toulouse,

France) — G. Mulas+C. Joblin



Databases Type of A&M Data Partners Application’s Fields

RADAM Database for Radiation damage GANIL - FRANCE Biology — radiation
lon of molecules of biological Damage
interaction interest induced by ion

collisions: cross sections and
fragmentation yields

IDEABD Dissociative electron Innsbrick Radiation Damage,
attachment upon interaction of Planets, ExoPlanets,
low energy electrons with
molecules.

BEAM-DB Molecular/atom—electron Belgrade, Serbia Biology, radiation
collisions damage

ECaSDa Ethene Calculated Linelists Reims — L. Daumont Earth and Planets

ALADDIN2 Sub-Set of IAEA ALADDIN : IAEA — Vienna — B. Braams  Plasmas

atomic collisions

DESIRE Spectroscopy of sixth row Belgium — P.Quinet Plasmas — Stellar - Solar
elements (Z=72-86)

SESAME Electronic Spectra of atoms and Paris Obs. — E. Roueff ISM - Stellar

molecules
46
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Databases

Type of A&M Data

Partners

Application’s Fields

.

SHeCaSDa Hexafluoride Calculated Dijon — V. Boudon Earth and Exo-Planets
LInelists
TFMeCaSDa Tetrafluoro-Methane calculated Dijon — V. Boudon Earth
linelists
MOLD Photo-Dissociation Cross- Belgrade - Serbia Stellar
sections
LxCAT Low temperature plasmas data L Pitchford - Toulouse Plasmas
NIST Atomic Spectroscopy of Atoms — NIST — Yuri Ralchenko Stellar — ISM - Plasmas
Specta
IAMDB Indian Atomic and Molecular  Tata Institute Fundamental Astrophysics
Database (atomic collisions, Research, ISM, Sandar Patel
A+M spectroscopy) Univ
DREAM Radiative data for rare earth Belgium — P Quinet Stellar-Solar-Plasmas —
Lighting -
ExoCross Molecular Linelists UK —UCL - J. Tennyson Exo, Brown Dwarf, Earth,

Stellar

A7
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~ User Communities Qe e

Atmospheric Science
input for complex terrestrial atmosphere/climate models,
determination of concentrations and radiative transport of
about 100 species

Astrophysics, Astrochemistry and Planetary Science
great need for reliable A&M data because of extraordinary
range of physical conditions

Plasma Technologies
plasma-assisted materials processing or surface modification,
e.g. manufacture of semi-conductor chips. A&M data needed
for modeling chemically active plasmas.

* das
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User Communities cont’d

Fusion Energy Research
design and operation of vital fusion device systems require
large amounts of A&M collisional and spectroscopic data

Radiation Science
radiotherapy models exploring damage of DNA by radiation
need A&M data, e.g. electron collisions with DNA components
and other biomolecules

ASOS12 - VAMDC - 04/07/2016
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VAV

How is VANMIDC technically organised ~

Applications capable of combining, I , R
extracting and processing data from all VOSI Node ~—

VAMDC member databai/ Registry 1 | software | BB ‘

| @ o \\‘ T - Client H » N N ¢ j— y
. . » Applications | XSAMS sof’:\)/\?aere DB ‘
legacy b | Format ' . Node |
B
I " = =
|
|

Applications ’ E converters Monitoring ——»  software ‘D

Database Noae

e

VAMDC Core Infrastructure

A set of standards (www.vamdc.eu/standards)
Data exchange Protocols, Data Description
Standard vocabulary for all exchanges, including for registration of ressources

A set of software (www.vamdc.eu/software)

Documentation and on-line support system (www.vamdc.eu)
Monitoring of services

ASOS12 - VAMDC - 04/07/2016
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consortiu You are here > Sen

RESEARCH SERVICES

SERVICES [RESEARCH]

> Research

Access to Data
VAMDC Research Portal
RADAM Portal

Software
SPECTCOL
SPECVIEW

XSAMS Converter
PDL-VAMDC
JavaScriptPortal
TAPValidator

Java NodeSoftware
Python NodeSoftware
Libraries

Virtual machines for node
building

Documents
Standards
Science use cases
Tutorials
See our
FAQ

videos

VAMDC aims to be an interoperable e-infrastructure that provides the international
research community with access to a broad range of atomic and molecular (A&M)
data compiled within a set of A&M databases accessible through the provision of a
single portal and of user software. Furthermore VAMDC aims to provide A&M data
providers and compilers with a large dissemination platform for their work.

ASOS12 - VAMDC - 04/07/2016 NAMDC /5;

Virtual Atomic and Molecular Date Centre

R rwvato]re
PADC

T

ACCESS TO THE
DATA

Access to VAMDC
databases

Access to
the data

ACCESS TO
THE FORUM

Exchange ideas, Ask
questions, Find answers

Read more

or

Access to
the forum

e, »
% VAMDC

e B
¢
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consortium

What can we currently do with VAMDC?

Virtual Atomic and Molecular Data Centre

Query all registered databases via the Portal (www.portal.eu) or orther
portals

Visualisation of Data
Download of Data

Standalone Work with Software:

Query databases & Mix heterogeneous databases
Example of SPECTCOL software

Use of our libraries in user applications in order to access the VAMDC
registered databases

Include new databases or data in the infrastructure

x .
" r@“’m"" ASOS12 - VAMDC - 04/07/2016 /S @ n
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http://www.portal.eu

Congortlum

Home VAMDC databases  Guided query Advanced query Saved queries | Disclaimer Citation policy Info Feedback Login

Welcome to the VAMDC portal!

VAMDC aims 0 be an interoperakle e-infrastructure that provides the international research community s[ith access to a broad range of
atomic and molecular (A&M) data compiled within a set of A&M databases accessible through the provision of this portal and of user
software. Furthermare VAMNDC aims to provide AAM data praviders and compilers with a large disseminatjon platfarm for their wark.

VAMDC infrastructure was established to provide a service to a wide international researck communify and has been develoosed in
conjunction with consultations and advice from the A&M user community.

Currently we have 29 databases running and ready to serve you with the data.

consortlum

v

Home VAMDC databases Guided query Advanced query Saved queries | Disclaime Citation policy In Feedback Login

Citation policy

You commit to cite the authors of the specific datasets you may use for rzalizing any publisned work, the databases publishing those
datasets and the VAMDC Consortium.

e Citation of datz should be done via normal reference from journals and Digital Object Identifier of datasats when such DOI will
be implemented

e Citation of databases should be done via citing the nzme of the database, the URL of the database and the reference provided by
the database to cite it

e Citation of VAMDC Consortium should be done via citing both its Name « VAMDC Consortium » and the URL: «
kttp://www.vamdc.org »

Register

Register




Tutorial for Portal

2 query forms
COHQO!”(ILJm (/

Home VAMDC databases  Guided query Advanced query Saved queries | Disclaimer Citation policy Info Feedback Login Register

Welcome to the VAMDC portal!

VAMDC aims 0 be an interoperakle e-infrastructure that provides the international resejrch community with access to a broad range of
atomic and molecular (A&M) data compiled within a set of A&M databases accessible through the provision of this portal and of user

software. Furthermare VAMDC aims ta provide A&M data praviders and compilers with al large dissemination platfarm for their wark.

VAMDC infrastructure was established to provide a service to a wide international researck community and has been daveloped in

mmcalicvia ablaia salale acncaiilbocalavae o ool malilma Lomiae alaa ACAS iicas mmiscians calén.

bfgconsortlbm v

Home VAMDC databases Guided query Advanced query Saved queries

| Disclaimer Citayion policy Info Feedback Login Register

You must accept the following disclaimer to use our services ( this will irstall a cookie in your web browser )

(* Accept Decline

Submit

General Disclaimer

The VAMDC Consortium and its activities are based upon a high trust model within an academic environment. In case of an (alleged)
infringemrent of any right of third parties, the Consortium should be contacted in writing in order to discuss the issue. In order to
minimize the risks it should be clarified that the Consortium shall not provide any guaraniee and/or warranty with respect Lo a flitness-
for-purpose and furthermore that the Consortium shall not identify any party for any (alleged) infringement of any rights of third parties
(including but not limited to intellectual and industrial property richts and/or rights of confidentiality).

Disclaimer for final users accessing the data and or running online
services/processing (this disclaimer should be applied to all the web services
provided by VAMDC in any form (TAP services, online code, etc))



consortlum

Tutorials For Portal

RESEARCH SERVICES ACCESS 10 THE

TUTORIALS DATA
Access to Data ) ] ) _ .
VAMDC Rasearch Porta We provide different tutor al addressed both to data providers and final users. Access to VAMDC
RADAM Portal Follow the links below for further Information on each item of the following Iist: dataoeses
« General page for Tutorials
Software (- ] _ _ _ Access to
SPFCTCOI ¢ You produceiccllect atomic and molecular data and want 1o nclude them into the portal
SPECVIEW VAMDC
XSAMS Converter e Dutline
PD_-VAMDC . ‘ .
JavaScriptPortal v L
IAPVaNiatg" f ("« How 10 use the VAMUC Portel ) ACCESS TO
dva NcdeSollwere e User Guide for the Portal
Python NodeSornware THE FORUM
Libraries e Firsl Steps with the VAMDC Porlal
Virtuzgl mach nes for nodz . I | L - Exchange ideas, Ask
building L Extracting Data from query results with the viewers p questims, Find answers
« How to use VAMDC software
Documents (-] * Spacicol - Raadmore Read more
Stancards e Specview — Readmore
ScI2nce use cases ) _ or
Tutorials e PDL-VAMDC - Readmore Access to
See cur videos e The XSAMS file format and TAP Validator application (mainly for the dzata the forum
FAQ - :
providers|
.F Script

e Jsing VAMDC Java librari2s
* You want to check XSAMS files. TAPValidator — ReadMore

~ . a
gona ASOS12 - VAMDC - 04/07/2016 VAMDC ﬁ@"’ -
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T \AI\/[X: VAMDC Queries

consortium

= SQL-like requests

~Example : select * where ((AtomSymbol = 'he') OR (AtomSymbol = 'li'))
= All quantities are well defined into a dictionary
~ http://dictionary.vamdc.eu

VAMDC Dictionary

Returnables

Atoms and atomic states
Show/Hide

Molecules, their states and quantum numbers
Show/Hide

Solids and Particles

Show/Hide

Processes

Show/Hide

Environments, Functions, Methods and Sources
Show/Hide

Unclassified Keywords
Show/Hide

(%)



http://dictionary.vamdc.eu
http://dictionary.vamdc.eu

oL

\W VAMDC Queries

consortium

Molecules, their states and quantum numbers

Show/Hide
Keyword
MoleculeBasisStates
MaleculeCASRegistryNumber
MoleculeCNPIGroup

MaleculeChemicalName

MoleculeComment
MaleculelUPACName
Moleculelnchi
MoleculelnchiKey
MoleculelonCharge

MoleculeMolecularWeight

MoleculeNormalModeDisplacementVectorComment

MoleculeNormalModeDisplacementVectorMmethod

MoleculeNormalModeDisplacementVectorRef

Short Description

The basis states for a set of
molecular states expressed as a
linear combination on some basis

CAS registry number of malecule

CNPI group of molecule
Molecule name

Comment onh molecule
IUPAC name of malecule
Inchi of molecule
InchikKey if molecule
Molecule ion charge
meolecular weight

Comments concerning this normal
mode's displacement vectors

Methaod for displacement vector in
molecule normal mode

A reference to the atam in the
melecule's structure to which this
displacement vector applies

Long Description

The basis states for a set af

molecular states expressed as a
linear combination on some basis

CAS registry number of malecule
CNPI group of molecule

Conventional malecule name, e.g.
CO2, NH3, Feh (may not be unique)

Comment on molecule
IUPAC name of molecule
Inchi of molecule
InchikKey if molecule
Molecule ion charge
molecular weight

Comments concerning this normal
mode's displacement vectors

Method for displacement vector in
molecule normal mode

A reference to the atom in the
meolecule's structure to which this
displacement vector applies

Type

String
String

String

string
String
string
String
Integer
Float

String

string

String

9 ® , =
VAMDC )
Virtual Atomic and Molecular Data Centre o VARD
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Home VAMDC databases Guided query | Advanced query| Saved queries | Disclaimer Citation policy Info Feedback Login
Query by... Atom 1 Clear « _ Finddata ) Reset )
Specles Atom symbol | He | Legend
Processes Mass number | lto | ‘| available, can answer
; o ; available, don't support query
Environment Nuclear charge | o | unsupported keyword
Advanced Ion charge | o | » (3 Belgrade electron/atom(molecule) database (BEAMDB)
» [ TFMeCaSDa - CF4 Calculated Spectroscopic Database
InChIKey » (] Photodissociation - MolD database
2 » (I Chianti
State energy o ‘ ’ » () GSMA Reims S&MPO
. 1/cm < | » [ ECaSDa - Ethene Calculated Spectroscopic Database
Equivalent to 1/ecm » [ GhoSST
» [ SHeCaSDa - SF6 Calculated Spectroscopic Database
Molecule 1 Clear « » [ Stark-b
» [ JPL database: VAMDC-TAP service
Chemical name \ | » [ HITRANonline
Stoichiometric formula co » [ RADAM - lon Interactions
Stroctural formula co » [ MeCaSDa - Methane Calculated Spectroscopic Database
cos » (J VALD (atoms)
S lsomer co2 » (LJ VAMDC species-DB
CO+ » [ LXcat
Standard InChikKey cos+ » (] OACT - LASP Database
CO2+

» [_J TOPbase : VAMDC-TAP interface
» (LJ BASECOL: VAMDC-TAP interface
» [ UMIST Database for Astrochemistry
» (] IDEADSB -
» (3 TIPbase : VAMDC-TAP interface

Innsbruck Dissociative Electron Attachment Database



‘ \/— m * Species database

= Repository of all species contained in the infrastructure, sorted by database
- http://species.vamdc.eu

= Browsable through a web site to find quickly where a species can be found,
= Data can be exported in a xIs file, easy to sort or to convert to csv

= Queryable through an API :

http://species.vamdc.eu/api/v12.07/nodes
http://species.vamdc.eu/api/v12.07/species

> Returns JSON structured data

o l‘@mlcﬁre‘
PADC



http://species.vamdc.eu/api/v12.07/nodes
http://species.vamdc.eu/api/v12.07/species
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Home Nodes

Search

All nodes :

Species name

‘ helium| ‘

Stoichiometric formula
Mass min

Mass max

Search

All nodeas j
Species name

Carbon monoxide] ]
Stoichiometric lormu'a
Mass min
Mass max

Charge min

Charge max

Species

http://species.vamdc.eu

VALD sub-set in Moscow (obs)

Name

Helium

Helium

Stoichiometric
formula

He

He

BASECOL: VAMDC-TAP interface

Name

coO

CcCDMS

Name

Carbon
Monoxics

Carbon
Monoxice

Carbon
Monoxics

Carbon

Stcichicmeltrc
formula

cOo

Stloichiomelrnc
formula

cOo

cO

&M

InChl

INChl=18/He!1-
1

nChi=1S/He/1
-0

InCHhI

INChi=1S/C0)ct
-2

InChl
INChi=15/00,T1
-2

1S5/C0Oet1-201+
1

15000 C1-20h2+
1

15/C07e1-2024

Mass number

Mass numasr

Mass numaar

29

InChIKey

SWQJXIOGLN

CZEY-

BJUDXGSMSA-

N

SWQJXJOGLN

CZEY-

IGMARMG=SA-

N

INChiKey

UGFAIRIUMAY
XOCW-
UHFFFAQYSA-
N

INChiKey

UGFAIRILIMAVY
XOCW-
UHFFFAQYSA-
N

UGFAIRIUMAY
XCW-
OUBTZVEYSA-
N

UGFAIRILUMAY
XOCW-
VQEHIDDOSA-
N

UGFAIRIUMAV
XCW-

Charge

Charge

Charge
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RESEARCH SERVICES

Access to Data
VAMDC Research Portal
RADAM Portal

Software (. )
SPECTCOL

SPECVIEW

XSAMS Converter
PDL-VAMDC
JavaScriptPortal
TAPValidator

Java NodeSoftware
Python NodeSoftware
Libraries

Virtual machines for node
building

Documents (. )
Standards

Science use cases

Tutorials

See our videos

FAQ

STANDARDS

VAMDC standards are a set of norms, protocols, regulations which are the basis of
the VAMDC-infrastructure operations.

Follow the links below for further information on each item of the following list:

e VAMDC standards documentation page
¢ VAMDC documentation and software versioning policy

e Data access protocol. query language and dictionaries

e Data model

e Reqgistry
e Units

¢ InChl Generation

e XSAMS Processor service

Official citation of VAMDC standards =]

The official citation of VAMDC standards is:

« M. L. Dubernet, M. Doronin, C. Endres, C. Hill, T. Marquart, L. Nenadovic, Y.
Ralchenko, G. Rixon and K. Smith, VAMDC Standards Documentation and
Reference Guides, version r12.07, Virtual Atomic and Molecular Data Centre,
http://standards.vamdc.eu (2012) »
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XSAMS tree: XML Schema for
Atoms, Molecules and Solids

2

[[Solids Particles ]] [[ Collisions ]

[[ Functions = -
[LAtoms ] [ Nonrad. ]]
[[ Methods

[ Objects ] [ Processes ]

XSAMS

9 W W
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Molecule

[] moleculelype
Base Type PrimaryType

(——@ D PrimaryType (extzncion base)

G © ettrbutes

© speziesiD @
Type SpeciesIiCType

—

,Molecule
S
\Typc MolzeuleTyp:

NolecularChemicalspecies
Tvpe MolecularChemicalSpeciesType

Description of molecu e and it's chemizal properties

;@D 0.eo BasisStates J@

Tvpe BasisS:atesType

0.0 NolecularState
Tvpc MolccularStctcTych

Description of molecu ¢ statzs

Grouped in“ormation about the single
Lhe rame molecule ae cllowed ininst

Case-by-Case Quantum Number Descriptions

1. dcs: Diatomic closed-shell molecules
2. hunda: Hund's ¢ase (a) diatomics
1. lics: Closed-shell, linear triatomic melacules
5. nltcs: Closed-shell, non-lingar triatomics
0. stes: Closed shell, symmetric-top molecules
/. 1pcs: Closed-shell, linear po.yatomic molecules
K. asvimes: Closed-shell asymmetric lop molecules
0. asymos: Open-shell, asvmmetric top moleculas
10. sphes: Closecd-sazll. spherical-top molecules
1. S: -3 2cal- i
12, ltos: Open-sagll.inear triatomic molecules
/ 13. Ipos Open-shell. Tinear polyatomic molecules
- 14. nltos: Open-shell. non-linear triatomic




AtomicState

AtomicState
Type AtomicStateTypeJ

List of atomic states within an ion

| | AtomicStateType

Base Type

PrimaryType

(—-—G) D PrimaryType (extension base)

& @ attributes

statelD
Type StatelDType

Description
. J@
Type xs:string

An arbitrary label

AtomicNumericalData
Type AtomicNum ericalDataTypeJ

Numerical parameters describing an atomic state

AtomicQuantumNumbers
Type AtomicQuantumNum bersTypeJ

Discrete quantum numbers describing an atomic state

AtomicComposition
Type AtomicCom positionTypeJ

Expansion of the wavefunction in a specific basis



consortium VISUALISATION OF DATA

Actions

desct pace Show As Csv

Results from VAMDC node

I: Rotational de-cxcitation of CO (v=0) by He Rate Coefficients of Rotational de-excitation of CO (v=0) by He (Cecchi-Pestellini & al, 2002)

[Cecem-Pestellm & al, 2002)

Rats Cooticionts Urselect 2l H 2 F | F2 5.0 100 20.0 400 €0.0 80.0 100.0 200.0 300.0
E-Ilt:lg}; TAHt Llfm ------------ = 2 1 1 1 3.4E-M 32EN SLE.7 ZB8E-NM Z27E-N 2EE-N 2.6E-M 2.5e-1 25E.11
bnc’g)’ lablc of He J 3 1 1 | 1381 1 SE-1 12F.0° 1 1R I P11 T 1R 11F-N 14F-11 1 6F-11

2: Vibrational de-excitation of CO by He ) a |1 2 | 1 | 42EM | 4SEM | 2SE<t | 46BN | 4TEN | 46EN | 49E-M | 50EM | 52EM

(Ceccim-bestetlinl sual.y 2000 o 4 | 1| 1 | 1 | 62642 | 6€EM2 | 72E12 | 35512 | 95642 | CEN | 1MEM | 1261 | 13E

»ﬂ 1 1 2 1 23e-M 2211 2LE-11 1.8 18E-N “EE-N 1.9e-1 2.2e-11 2BE-11
»ﬂ 1 1 3 1 1.6€-M 19E-1 SLE-"" S.1E-1 S52E-1 S§2E-NM SAE-M 5.8e-11 6.1E-11
,_J 5 1 1 1 1.8E-12 19E.12 1.9E.12 2.0=.12 2°EA2 2.1E.72 2.2812 Z6E-12 31EA2
= 1 8 1 ? | 1 3F-1 1 &F-11 1 8F.11 1 7F1N I &F-11 20F-11 2 1F-1 ? 4F-11 2 T7F11
o 1| 3 | 1 | 27 | 27EM | 24E-t | 2281 | 2261 | 2261 | 23EM | 27EM | 3JAEN
o § |1 4 | 1 | 33EM | S4EM | S4E | 541 | S4EM | BEEN | 5SEM | BOEM | 64E-
3_‘ 6 1 1 1 14E-1% 15E-12 1.8k-12 24=-12 29e-12 3312 37212 19E-12 Skk-12
r.ﬂ 5] 1 2 1 34E-14 JEE-12 o./e-12 11=-12 41E-12 1 EEk-12 1.92-14 6 0E-12 FLE-12
_J ] 1 3 1 1.TE-M 1.8E-11 1SE.7 Z1E-1 Z3E-11 24E-11 2.6E-1 3.0E-11 33E11

To be improved: exportation for example, we need feedback from user
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iome VAMDC databases | Guided query [Advanced query Saved queries | Disclaimer Info Feedback

Choose a request type ( resel page )

* For collisional process
For radiative process

By species

Define collision type

*  Without reaction {Elastic and Inelastic)

\Vith reaction

Froccss name
Process descriplion

Process code

Please, enter the number of targets and colliders you wish to add

Targets
Atoms 0 . Molecules 1 s Particles 0 s
Colliders
Atoms 1 & Molecules S Particles 0 s

Next -> )
\ . "
o | -
_ Submit query and find data ) o % VAMDC




;f\m Save queries so that you can re-use them

consortium 1- in session
2 - later if you have worked being logged onto the portal

N N 1 T NI LI NGATr D

Home VAMDC databases Guided query Advanced gquery Saved queries | Disclaimer Info Feedback

No rosult solected
Query Comments Data Dztabase Rasults Results Sfatus Down'ocad
Edh BASECOL VAMDC-TAP nterface Sp 6 .st°0.Pr2 OK XSAMS
select * where ((targat InchiKey = 'UGFAIRIUMAVX CAL
Clorne UHFFFADYSA-N)) AND ((colide . AtomSymbal = ‘He')! AND Jan 6, 2016
(CollicionCode = "inel')
Delete KIDA: VAMCC-TAP interface €p: 3 a0 Pr:0 OK XSAMS

* . ) . S . "-
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Data are sent to TOPCAT VO tool
Full compatibility with Virtual Observatory Tools
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~ What is the portal / What it is not

Portal gives a visibility on the content of all the
databases

A single way to query all databases

A single way to visualise the data
A single format description for quantities and quantum

numbers
Cannot perform the specific services that some

databases might provide
Portal might be a first step towards finding the data

' " e { . ‘ o
o I valomre 5 -»-@A.o
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What can we currently do with VAMDC?

Virtual Atomic and Molecular Data Centre

Query all registered databases via the Portal (www.portal.eu) or other
portals

Visualisation of Data
Download of Data

Standalone Work with Software:

Query databases & Mix heterogeneous databases
Example of SPECTCOL software

Use of our libraries in user applications in order to access the VAMDC
registered databases

Include new databases or data in the infrastructure

* - \/AAAIN" - @,
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http://www.portal.eu

;>}<\AJ\/DC RESEARCH SERVICES
(-]

consortium

Access to Data
VAMDC Research Portal
RADAM Portal

Software
SPECTCOL
SPECVIEW

XSAMS Converter
PDL-VAMDC
JavaScriptPortal
TAPValidator

Java NodeSoftware
Python NodeSoftware
Libraries

Virtual machines for node
building

Documents
Standards
Science use cases
Tutorials

See our videos
FAQ

L Lt e
Netp
r
et At e e
: | Wesmne. | Whepat & colnlenn Arenskiens  mpart
: Searih VAMOC dat abares
] Dutabases losmand | BAMCOL » COMA | MWITRAN
Apwiins ararih | Trasalbens snarsh | Colbuien smarh
T [any. - ewelergh - . A =
Mabeindar speiies i sy bh — L (I l -~
Upper Mate sneigy -
Mabeindar stabbiometiie lormada L] Epwivaiend o —
b ihaige N e - ("'-l',
Nomi yynbel Epwivadend bo e - -
Farthile mame Probabiny, A - " oty | Cammel |
L
Comwmant e | AL Formasde Wi s Peaman fo | L LN ey Cear
Pl R L T ] | KOME 200408 L SN N | e st A
e R A L i) XOwes b adm ) % AW o Sewices ]
MO8 Wbl v = LY KOME 2054 04 4 Aaw o | Y—
T I =T . 44 vl RAWRNTR Energy tabde |
L Mnatemn ceel,
L RertRien e,
Lopany J
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Sy by spacies
by
1 am—r—are MLe  terget wins . terget wien target spin Rerget mCh L colhder vt nalder ston | Lodhder s (ofder md eor
A Nt ranl B et Rt oF Py byl oF 0 By 5as Do o8 BASECOL J  aN N LW e . | N, .
2ropedee cohsanal st stan of (N iy e z- e Mmim  BAMICOL 2 SN N AWy . e e S ogapiia Sanstcan
\
Anargy table
Ao smel,
Saale Aate smel.
Lmport

SPECTCOL is a graphical tool implemented in Java. It allows to manipulate and
combine spectroscopic and collisional data coming from the databases (BASECOL,
CDMS, HITRAN, JPL,...) using VAMDC technology.

XSAMS(XmI Schema for Atoms, Molecules and Solids) is the VAMDC data format
and SPECTCOL is able to manipulate and provides methods to convert these data
into other formats(CSV, RADEX, LTE ...).

For any question or feedback use the forum link here.

Credits:
M.L. Dubernet, Y.A. Ba, L. Nenadovic, M. Doronin
BSD Licence, @VAMDC Copyright

Scientific Use Case d
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oI\/‘\‘NDC Provide GUI to users to
consortium -
solve specific user problems
SPECTCOL Tool: Y.A. Ba (Obs Paris, LERMA)

Understa'ndgng'thje Language of Interstellar Molecules

Obserzations

vl e Modelli
31y \ l_'J\J 1/ =
s v '

COMS + JPL
BASECOL + KIDA

Suantum Crcmistry l

Non-LTE Analysis of Spectra requires
Combined spectroscopic And collision Data
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Spectro and Collisions are combined
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and saved in

Export

Einstein coefficients Cyoﬁger energlyze partition function C save as ASClII
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What can we currently do with VANMDC?

Virtual Atomic and Molecular Data Centre

Query all registered databases via the Portal (www.portal.eu) or other
portals

Visualisation of Data

Download of Data

Standalone Work with Software:

Query databases & Mix heterogeneous databases
Example of SPECTCOL software

Use of our libraries in user applications in order to access the VAMDC
registered databases

Include new databases or data in the infrastructure

* ' \/AAAR7" — I Ry
"\ J valoire ASOS12 - VAMDC - 04/07/2016 NAMDC /5) ‘:@--‘ u 74
PA D C riual Atomic and Molecular Data Centre = P : 1 '\.’Af‘v‘] D(—



http://www.portal.eu
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RESEARCH SERVICES

Access to Data
VAMDC Research Portal
RADAM Portal

Software (. )
SPECTCOL

SPECVIEW

XSAMS Converter
PDL-VAMDC
JavaScriptPortal
TAPValidator

Java NodeSoftware
Python NodeSoftware
Libraries

Virtual machines for node
building

Documents (-]
Standards

Science use cases

Tutorials

See our videos

FAQ

Collaboration VAMDC (N. Moreau)

With . Busko (STScl)

www.stsci.edu/institute/software hardware/specview/

SPECVIEW

Pie anderds Owplay Cophet Prafwarvies Samg (ON] Help

R Y

TR O v e, e O L f*.,y‘;ﬁ!ri’:
anden v lame v Mot nee Emm&gmm oo "] Meatrs | Lee 0n | e

s Mty gt o Sleglow |

_.AMMMM

W GE® LAngetiam)

Specview is a tool for 1-D spectral visualization and analysis of astronomical
spectrograms. It is written in Java thus can be run anywhere Java is
supported. Specview is capable of reading all the Hubble Space Telescope spectral
data formats, as well as data from several other instruments (such as IUE, FUSE,
ISO, FORS and SDSS), preview spectra from MAST, and data from generic FITS
and ASCII tables. It can also read data from Virtual Observatory servers, and read
and write spectrogram data in Virtual Observatory SED format. It can also read files
in the SPC Galactic format used in the chemistry field.

Specview can overplot spectral line identifications taken from a variety of line lists,
including user-supplied lists. Its linelists’ query form has been modified to include
the VAMDC Query Module, called QueryBuilder, thus providing the full capability of
querying the VAMDC databases. In particular it allows to select finely the observed
species and properties of linelists. Currently about 20 spectroscopic databases are
inter-connected through VAMDC and accessible through VAMDC software and
libraries.

Scientific Use Case (+

Tutorial (+ )

Version History (-]


http://www.stsci.edu/institute/software_hardware/specview/
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e de données Solaire Sol

952000

A B ——

OK

QO(H!

- Latest observations
- Latest movies
~ Long term archive

News
Spectrum 5404.09 A

SORESUEy ACIIVE . [ /hass2000.0bspm.fr/

HIGH RESOLUTION SOLAR SPECTRUM

Y (I

ERY  Results from NIST Atomic Spectra Database (National Institut of Standards and Technology):

For observat
For specific

lon Observed Wavelength Air (A)

Ritz Wavelength
Air (A)

Aki (s-1) fik Acc.

@i

X

Ei (cm-1) Ek (cm-1) gi-gk

For solar f01 Sc Il

5404.085

5 404.090

[]

39 115.04

-57 614.40
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For synoptic
HELIO featut

egls |
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‘| Solar sped

Database name

This element is also found in VAMDC databases:

Element Symbol

Nuclear
Charge

Wavelength

Upper

Energy Energy
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Energy

Lower

Upper State State Lower State State

Energy

Units

. Related tc VALD

Sc
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Instruments
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Educational resources (Ir)
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Solar Web Guide
Multimedia Gallery
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Support from VAMDC: N. Moreau, LERMA

Wavelength: 5404.09

Intensity: 3 199
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. \Al\/]tx CASSIS Software

¥

M. Boiziot, S. Bottinelli, E. Caux, J.M. Glorian, C. Vastel, IRAP, Toulouse

Y. A. Ba, VAMDC Support, LERMA

The CASSIS (Centre d'Analyse Scientifique de Spectres Instrumentaux et
Synthétiques) software has been developed by CESR/IRAP since 2005. All
information about it can be found on a dedicated website: http://cassis.irap.omp.eu.

The functionalities are represented in the flow chart below:

Astrophysical template
(fixed parameters N, T,, T_. N,..
Av, choice of the molecule..))

! !

Oirap 4 | cAssls | N
P nmmsp L TE model and Radex
nmmmp Parameters to vary: N,

Tk‘ Tex: nHZ' Av, ChOice
of the molecule and

Observed spectra
(laboratory or telescope)

_ Spectroscopic and

molecular databases
(JPL, CDMS,
HITRAN, Basecol,
LAMDA, NIST)

\_  telescope, beam dilution./

VAMDC 5

Synthetic spectra, Line identification,

t .0 -
PA DC w""""" Adjustment of the source parameters @o u

T—

o i VARMDC
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What can we currently do with VAMDC?

Virtual Atomic and Molecular Data Centre

Query all registered databases via the Portal (www.portal.eu) or other
portals

Visualisation of Data
Download of Data

Standalone Work with Software:

Query databases &Mix heterogeneous databases
Example of SPECTCOL software

Use of our libraries in user applications in order to access the VAMDC
registered databases

Include new databases or data in the infrastructure

ASOS12 - VAMDC - 04/07/2016
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http://www.portal.eu

VAML
- Include your data in VAMDC

Include your data in existing Database connected to

VAMDC

Contact the DB manager directly
Contact VAMDC Support: support@vamdc.eu

Create a new DB to be connected to VAMDC
Contact a node in order to include your DB at their node

Contact VAMDC Support : support@vamdc.eu

To include at an existing node
To create a new node

% y oy
P'A*DC I@m!um'
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RESEARCH SERVICES

Access to Data
VAMDC Rasearch Porta
RADAM Poral

Software
SPECTCOI
SPECVIEW

XSANMS Converter
PDL-VAMDC
JavaScriptPortal
TAPValidator

Java NcdeSofllwere
Python NodeSornware
Libraries

Virtual mach nes for nodza
building

Tutorials For Data Producers

ACCESS TO THE
TUTORIALS DATA
We provide different tutor al addressed both to data providers and final users. Access to VAMDC
Follow the links below for further Information on €ach item of the llowing Iist: databeses
e General page for Tutorials
_ _ : Access to
¢ YouL produceiccllect atomic and molecular data and want 1o nclude them into the portal
VAMDC
e Dutline
e Self- ) <
« How 10 use the VAMDL Fortzl ACCESSTO
e User Guide for the Portal THE FORUM

e Firsl Steps wilh the VAMDC Porlal

. . - Exchange ideas, Ask
Extrzcting Data from query results with the viewers questims, Find answers
¢ How to use VAMDC software

e Snectcol -« Readmore

Documents Read more
Stancards e Specview - Readmore
Science use cases or
Tutorials * PDL-VAMDC - Readmore

; Access to
See cur videos e The XSAMS file format and TAP Validator application (mainly for the data the forum
FAQ providers|

3- Serioh
e Jsing VAMDC Java librari2s
You want to check XSAMS files. TAPValidator — ReadMore

ASOS12 - VAMDC - 04/07/2016

9 ® , =
vavne s g [
Virtual Atomic and Molecular Date Centre o VARD 5
®



Advantages of Inclusion in VAMDC

Each Data is precisely described and referenced
Allows to check consistancy of Databases

Methodology to obtain data can be included

Uniform query and visualisation
Similar Databases can be compared

Allows visibility of small databases, groups’work
Allowed new paragdim for existing DB: CDMS, HITRAN

* et ? ® ,»
N J @“ﬂum‘ ASOS12 - VAMDC - 04/07/2016 . 3 @‘ “ 82
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VAV Duties for VAMDC connected

Databases’ managers

Have a technical manager and a scientific manager

Check technical quality with respect to VAMDC
Be compliant with VAMDC

Check scientific quality of databases output through
VAMDC

Provide information about your database and your

group
For those who are not members, but hold resources: be
aware of VAMDC regulations

' 4 v { . ‘ o
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oeres

We provide on-line and face-to-face support

‘0 include your data and your databases
‘0 implement our « modules » in your software
‘0 use our software, our standards

We can organize tutorials
We can support visits for the purpose of implementation
We have communications channels that are available to all

* e -
P'A*DC l‘@mlum‘ ASOS12 - VAMDC - 04/07/2016




EVENTS

Conferences °
Hesersn

Liducasaan

.":ﬁ. s l- »

Qualracn

Workshops o
Razaarch
g ziry

Tutonals

= AT

Services

ESEARCH P( Blogs

1 ]

2015/08725 - 2015/08/29 - 2015 Annual = VAMDC Cansortium =
Workshop

Waorkshops

The 20412 Anmvaal "wAMIC Consortia* Workshoo wil bz Feld oficr the HRMS
conforence fromn Fraday 23tk Auguszt (afemoon) tll Saturdoy 281 Auugu=t. The
Salu ':;w 9 gessioas gre ermnal VAMADGC mestngs waly. Fridey's sessons ane
OsEnNy

Read mose

2015/DE'24 - 2015/03/28 ~ Z24th Colloguium on High Resoclution
Molecular Speclroscopy

Confarances

Ihe: Twenty Faurth Caloquinem on Hgh Hesawren Macoabr SpromTmstcopy thatwl
take pocz in Dijor. France, or Augu=: 2428, 20185,

Read moce

2015/08/03 - 201508/14 « XXX General Assambly 1AU 2015
Conferences
FXRIR Gene el Assanbhy QU (Mg vesue wniw2l15.0¢), Hdeas August 514, 2075

Resd mosre

2015/0615 - 2015/06/18 - 10th Serblan Conference on Spectral Line
Shapes In Astrophysics

Confarancaes

SOSLSA NI, e 150%, 2010 « SGrebrma jJerern,. Sartiia

Read mose

2015/06M15 - 20150€6/19 - VAMDC at spring 2015 Interop in Sasto
Conferences=

Tha IVICA = an crganizationr aiming al cresting mersparatilty ztardards o pubdleh
andexcnange astrcnomical dala. IHwil held a maaetng in Saxlien, Iy, balween

News

Research
Education
Industry
Qutreach
Events

ine for VAMDG dat: G -

Success Stories

RESEARCH NEWS

Software

Standards

Publications

)] 1 l'|‘
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2014/08/01 - SPECTCOL 4th Release
softwarc
Version 12.07-12

Read more

2013/12/01 - SPECTCOL 3rd release
software
Version 12.07-r1

Read more

2011/05/27 - Standards 1rst release
slandards
version 17.08

Read more

AstroAlom
Partners blcg
Naws Irom AstcAlom

See the blog

Popular Astronomi
Pariners blcy
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