LUX D) Qegervatoire | pg| MBS

The pyVAMDC library

— Interop-ZOZS@CollegePark ——

Carlo Maria Zwolf, Nicolas Moreau



Plasma
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Single and
unique access
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heterogeneous
A+M Databases
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clinical
sciences

The Virtual Atomic and Molecular Data Centre in a nutshell

E-infrastructure connecting about
40 heterogeneous databases
(Nodes) that can be accessed
from http://portal.vamdc.org/ or
any VAMDC compatible tools
Consortium of 25 partners

High quality scientific data come
from different Physical/Chemical
Communities

Provides a large dissemination
platform to data producers
Interoperability of queries and
output

Paper « A decade with VAMDC : results and ambition, Atoms, 2020 »
http://dx.doi.or

10.3390/atoms8040076




VAMDC is nice, but...

Too complex to use!
Steep learning curve!
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pyVAMDC P

1 import pyVAMDC.spectral.lines as lines
2 atomic_lines, molecular_lines = lines.getLines(lambda_min, lambda_max)

https://qgithub.com/VAMDC/pyVAMDC/
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That's it. Thank you for your attention...



A deeper look to pyVAMDC

1 atomic_lines, molecular_lines = lines.getLines(lambda_min, lambda_max, species_df, nodes_df, verbose=True)



A deeper look to pyVAMDC
| Optional fields |

1 atomic_lines, molecular_lines = lines.getLines(lambda_min, lambda_max, species_df, nodes_df, verbose=True)




A deeper look to pyVAMDC

1 atomic_lines, molecular_lines = lines.getLines(lambda_min, lambda_max, species_df, nodes_df, verbose=True)

Pandas
DataFrames




A deeper look to pyVAMDC

lines.getLines(lambda_min, lambda_max, species_df, nodes_df, verbose=True)

1 atomic_lines, molecular_lines =

/ \ Filters a DataFrame to include only rows where the value in the
specified column (which must contain numbers) satisfies

numerical constraints, defined by the call arguments.

Pandas \} custom Filters a DataFrame to include only rows where the value in a
. given column contains at least one of the string in a given list of
DataFrames J filters S alues.

Filters a DataFrame to exclude rows where the value in a given
column contains any of the substrings in a given list of values.

\_ /

import pyVAMDC.spectral.filters as filters




A deeper look to pyVAMDC

1 atomic_lines, molecular_lines = lines.getLines(lambda_min, lambda_max, species_df, nodes_df, verbose=True)

Pandas W

DataFrames J

\_

custom
filters

)

import pyVAMDC.spectral.filters as filters

Filters a DataFrame to include only rows where the value in the
specified column (which must contain numbers) satisfies
numerical constraints, defined by the call arguments.

Filters a DataFrame to include only rows where the value in a
given column contains at least one of the string in a given list of

values.

Filters a DataFrame to exclude rows where the value in a given
column contains any of the substrings in a given list of values.

Don't even need to know
Pandas’ syntax!!




A deeper look to pyVAMDC

1 atomic_lines, molecular_lines = lines.getLines(lambda_min, lambda_max, species_df, nodes_df, verbose=True)

nodes_df
How to build it?




A deeper look to pyVAMDC

1 atomic_lines, molecular_lines =

1 nodes_df = species.getNodeHavingSpecies()
2 nodes_df

lines.getLines(lambda_min, lambda_max,

nodes_df

How to build it?

species_df, nodes_df, verbose=True)

11025032 entries Fiter [0 @

index shortName ivoldentifier tapEndpoint referenceUrl lastUpdate lastSeen topics
1 ACol for collisi vlada@ipb.ac.rs ivo://vamdc/acol http://servo.aob.rs/acol/tap/ http://servo.aob.rs/acol 2026:02:12; (202602~ Atomic states,Atoms,Collisions,Molecular states,Molecules
2 p @ipb.ac. L P -80b; P i 80D, 15:47:44  12][2025-02-12 o glales, oms, CoNsions, :
2 AMDIS lonization emoto ko@nifs.acjp | ivoil hitp://dbshino.nifs.ac.jp:400! p p nifs.ac ﬁng-fﬁ 12 fgﬁgngz.f»ou , Atomic states,Atoms,Collsions
Acetylene Spectroscopic Databank 1000K (VAMDC- vip@iao.ru goas % g X a . 2025-02-12  2025-02- i o
0 TAP) roman2400@rambler.ru ivo://lvamdc/asd-1000 http://its.iao.ru/node/asd-1000/tap/ ftp://ftp.iao.ru/pub/ 15:47:44 12]2025-02-12 states
3 BASECOL2015: VAMDC-TAP interface yaye-awa.ba@obspm.fr i:;:llvamdclbaseoolzm Sfvaimdc; http:/basecoltap2015.vamdc.org/12_07/TAP/ https://basecol.vamdc.org/ ﬁng.,'oj" g2 fgﬁgaozzs' 0212 Atomic states,Atoms,Collisions,Molecular states,Molecules
3 o e T 5 ) 2025-02-12  2025-02- : o
4 (BEAMDB) bratislav.marinkovic@ipb.ac.rs  ivo://vamdc/emol_radam http://servo.aob.rs/emol/tap/ http://servo.aob.rs/emol/ 15:47:44 12)2025-02-12 Atomic states,Atoms, Collisions,Molecular states,Molecules
» ivo:/h d > A . 2025-02-12  2025-02- Atomic states,Atoms, states,
8, (COMS l.uni-koelnde .0 4207 tp astro.unkkoel o asto dnkkoeliide 1547:44  12]|2025-02-12 transitions
Carbon Dioxide Spectroscopic Databank 1000K 3 3 G 3 5 ; % 2025-02-12  2025-02- states
5 (VAMDC-TAP) vip@lts.iao.ru ivo://vamdc/cdsd-1000 http:/Its.iao.ru/node/cdsd-1000-xsams1/tap/  ftp://ftp.iac.ru/pub/CDSD-1000/ 15:47:44 12][2025-02-12_transitions shifting
Carbon Dioxide Spectroscopic Databank 296K < v S % . 5 5 2025-02-12  2025-02- Molecular states Radiati
6 (VAMDC-TAP) vip@lts.iao.ru ivo:/lvamdc/cdsd-296 http:/Its.iao 296 1ltap/  fip:/fftp.iac.ru/pub/CDSD-1000/ 15:47:44 12]|2025-02-12  transitions shifting
Carbon Dioxide Spectroscopic Databank 4000K . . oo " " S o " 2025-02-12  2025-02- states
7 (VAMDC-TAP) vip@Its.iao.ru ivo://vamdc/cdsd-4000 http:/Its.iao.ru/node/cdsd-4000-xsams1/tap/  ftp://ftp.iao.ru/pub/CDSD-4000/ 15:47:44 12]|2025-02-12  transitions shifting
Rt g v E et 2025-02-12  2025-02- : e e
9 Chianti gtr@ast.cam.ac.uk ivo://vamdc/chianti/django http:/Awww.chianti.rl.ac.uk/ 15:47:44 12)2025-02-12 Atomic states,Atoms,Radiative transitions
GeCaSDa: Ci i e s - R : 5 : ) 2025-02-12  2025-02- i
10 Database o v cyril.r gogne.fr  ivo: GeH4-lines http://vamdc.icb.cnrs.frigecasdaltap/ http://vamdc.icb.cnrs.fr/PHP/gecasda.php 15:47:44 12)[2024-07-22 states
. R ivo://vamdc/hitran/vamdc- . 2025-02-12  2025-02- o
11 Hitran (VAMDC-TAP) Ch.Hill@iaea.org working https://hitran.org/tap/ 15:47:44 12)2025-02-12 states



A deeper look to pyVAMDC

1 atomic_lines, molecular_lines

1 nodes_df = species.getNodeHavingSpecies()
2 nodes_df

= lines.getLines(lambda_min, lambda_max, species_df,

nodes_df

How to build it?

nodes_df, verbose=True)

1t0250f 32 entries Fiter |0 @

Database

index shortName ivoldentifier tapEndpoint referenceUrl lastUpdate lastSeen topics
. . . 2025-02-12  2025-02- ” -

1 ACol - database for collisional processes vlada@ipb.ac.rs ivo://vamdc/acol http://servo.aob.rs/acol/tap/ http://servo.aob.rs/acol 15:47-44 12][2025-02-12 Atomic states,Atoms,Collisions,Molecular states,Molecules
2 AMDIS lonization emoto acjp | ivoilh is-lonization  hitp://dbshino.nifs.ac.jp:400 p p ino.nifs.acj fgzz*ﬁ 2 ?gﬁgogzwu , Atomic states Atoms, Collisions

Acetylene Spectroscopic Databank 1000K (VAMDC- vip@iao.ru gz % : . X - ; 2025-02-12  2025-02- — " =
[] TAP) roman2400@rambler.ru ivo://vamdc/asd-1000 http://its.iao.ru/node/asd-1000/tap/ ftp://ftp.iao.ru/pub/ 15:47:44 12][2025-02-12 states
3 BASECOL2015: VAMDC-TAP interface yaye-awa.ba@obspm.fr b fvamdchbasecal2015vamde; http://basecoltap2015.vamdc.org/12_07/TAP/ https://basecol.vamdc.org/ 20,25'92'12 2025.008 Atomic states,Atoms,Collisions. states,

tap 15:47:44 12]12025-02-12
3 $ . g ; 2025-02-12  2025-02- ) %
4 (BEAMDB) bratislav. ac.rs ivo:/ |_radam http://servo.aob.rs/emol/tap/ http://servo.aob.rs/emol/ 15:47:44 12)2025-02-12 Atomic states,Atoms, Collisions,Molecular states,Molecules
. ivo://vamdc/cdms/vamdc- 2 ol 7 o 2025-02-12  2025-02- Atomic states,Atoms, states,

8 CDMS endres@ph1.uni-koeln.de tap_12.07 https://cdms.astro.! https: .astro.uni-koeln.de 15:47:44 12][2025-02-12 transitions

Carbon Dioxide Spectroscopic Databank 1000K 3 % g . E 5 ¥ . E g 5 2025-02-12  2025-02- states
5 (VAMDC-TAP) vip@Its.iao.ru ivo://vamdc/cdsd-1000 http:/Its.iao.ru/node/cdsd-1000-xsams1/tap/  ftp://ftp.iao.ru/pub/CDSD-1000/ 15:47:44 12][2025-02-12 _transitions shifting

Carbon Dioxide Spectroscopic Databank 296K . T R e > . 2025-02-12  2025-02- Mol states R
6 (VAMDC-TAP) vip@lts.iao.ru ivo:/lvamdc/cdsd-296 http://its.iao.ru/node/cdsd-296-xsams1/tap/  ftp://ftp.iac.ru/pub/CDSD-1000/ 15:47:44 12]|2025-02-12  transitions shifting

Carbon Dioxide Spectroscopic Databank 4000K . . oo " " S o . 2025-02-12  2025-02- states
7 (VAMDC-TAP) vip@Its.iao.ru ivo://vamdc/cdsd-4000 http:/Its.iao.ru/node/cdsd-4000-xsams1/tap/  ftp://ftp.iao.ru/pub/CDSD-4000/ 15:47:44 12][2025-02-12 _transitions shifting
9 Chianti gtr@ast.cam.ac.uk ivo://vamdc/chianti/django K

10 GeCaSDa: Gemane Calculated Spectroscopic cyril.ri gogne.fr  ivo:/h ijon-GeH4-lines http://vamdc.icb.cnrs.frigecasda/tap A n d yo u Ca n a p p |y to th I S

11 Hitran (VAMDC-TAP)

Ch.Hill@iaea.org

ivo:/lvamdc/hitran/vamdc-
working

https://hitran.org/tap/

dataframe the custom
filters!!!




A deeper look to pyVAMDC

1 atomic_lines, molecular_lines = lines.getLines(lambda_min, lambda_max, species_df, nodes_df, verbose=True)

nodes_df
How to build it?

1 nodes_df = species.getNodeHavingSpecies()
2 nodes_df

1t0250f 32 entries Fiter [0 @
index shortName ipti il ivoldentifier tapEndpoint referenceUrl lastUpdate lastSeen topics

2025-02-12  2025-02-

1 ACol - database for collisional processes vlada@ipb.ac.rs ivo://vamdc/acol http://servo.aob.rs/acol/tap/ http://servo.aob.rs/acol 15:47-44 12][2025-02-12 Atomic states,Atoms,Collisions,Molecular states,Molecules
2 AMDIS lonization emoto ko@nifs.acjp | ivoih is-lonization  hitp://dbshino.nifs.ac.jp:400 p p ino.nifs.ac.jpini fg24574)424 g2 fgﬁggr;oz-u Atomic states,Atoms, Collisions
0 ?;;’;’""e Spéctroscopic Databank 1000K (VAMDC- :\ia‘:n@;:?zoti:)uo@rambler.m ivoi/ivamdc/asd-1000 http:/its.iao.ruinode/asd-1000/tap/ fip:/ftp.iac.rulpubl 2ennele fgﬁio‘?s 0212 Molecular states R
3 BASECOL2015: VAMDC-TAP interface yaye-awa.ba@obspm.fr z‘;‘” vamdc/basecol2015vamdc- | acecoltap2015.vamde.org/12_07/TAP!  hitps:/ibasecol.vamdc.org/ fgffz g2 fgﬁio?s o212 Atomic states Atoms, Collisions states
4 (BEAMDB) bratislav.mari ic@ipb.ac.rs ivo:/ / |_radam http://servo.aob.rs/emol/tap/ http://servo.aob.rs/emol/ 12245743512 fgﬁgb%zé 02-12 Atomic states,Atoms, Collisions,Molecular states,Molecules
8 CDMS endres@ph1.uni-koeln.de I‘::il;l ;rg;!clcdmslvamdc— https://cdms.astro.uni-koel / tps: .astro.uni-koeln.de $g245~»7—0424—12 fgﬁgaozzs- 02-12 e::'r:;:osnt:tes,mnm< Bialss
5 ((i;{%‘c?;fz‘ge Spectioscopic Databank 1000K vip@lts.ao.ru ivo:/ivamdclcdsd-1000 hitp:/fits.iao.ruinodelcdsd-1000-xsams1/tap/  ftp:/ftp.iao.ru/pub/CDSD-1000/ fgzzﬂi 12 %gﬁgogzs s 'ransmons‘s':;;:g
6 ((?A’;"[;‘c‘?a‘ge Spaciioscoplc Databank 286K vip@lts.ao.ru ivo/ivamdclcdsd-296 hitp:/fits.iao.ruinodelcdsd-296-xsams1/tap/  ftp:/ftp.iao.ru/pub/CDSD-1000/ fng”*ﬁ 12 fgﬁ;‘o";s i ;r;r'lsmons‘s':i';:‘g R
7 ((ifp{:ﬂ‘g‘c?;fx‘ip")e Spectinscopic Databank’4000K vip@lts.iao.ru ivo/ivamdclcdsd-4000 hitp:/fits.iao.ruinodelcdsd-4000-xsams /tap/  ftp:/ftp.iao.ru/pub/CDSD-4000/ fgzzﬂz i fgﬁgogzs - ‘msmo"s‘s'm:g
9 Chianti gtr@ast.cam.ac.uk ivo://vamdc/chianti/django K
10 g:g::?:: ¢ P P cyril.r gogne.fr  ivoulh jjon-GeHd-lines  http://vamde.icb.cnrs.frigecasdaftap An d yO u can a p p |y to th IS
11 Hitran (VAMDC-TAP) Ch.Hill@iaea.org L:g:ﬁ;;’“dd""'a""’a’“d* hitps://hitran.org/tap/ d a ta fra me t h e cu Sto m

filters!!!




A deeper look to pyVAMDC

1 atomic_lines, molecular_lines = lines.getLines(lambda_min, lambda_max, species_df, nodes_df, verbose=True)

species_df
How to build it?




A deeper look to pyVAMDC

1 atomic_lines, molecular_lines

1 species_df , _ =

species.getAllSpecies()

= lines.getLines(lambda_min, lambda_max, species_df, nodes_df, verbose=True)

species_df

How to build it?

speciosLastSeenOn # unique atoms # total atoms computed charge computed mol_weight

index shortName ivoldentifier InChi InChiKey charge name did
JPL database:
% IChi=18/C 234-  XRICSTPFBZTAPK- Cyanohexatriyne, XRICSTPFBZTAPK- . ¥ :

4584 VAMDC-TAP gty raport iyt CTHN % 0 moecule  HCCOCCCON  Sranotextine, AN hitps:/icdms.astro.uni-koeln. deljpitap/  2025-02-12 2025-02-12 30 90 00 99.010899032
4585 :/':kadoc-u;: ho:vamdofp(vamdo. S InChix1BICINO/01:8- S8 E XYL GPOWDPLOBGE = g % 0 molecule  CH37-ONO2 Chiorine nitrate 21 GPCWDPLOHGE: astro.uni-koeln defjpltapl  2025-02-12 2025-02-12 30 50 00 98.95372045
; tap_12.07 23)i1+2 NJFSPNSNSAN N. N : { V ]

4586 VAMDGTAP MoINamdclplhamdc. | INCH=1SICTONG1-2345  ARVKUMSSIOOOH. ;o 100 0 molecule €70 Heptacarbor de ARYIKUMSSIOOOH: 1o icdms.astrouni-koeln defipltap!  2025-02-12 20260212 20 80 00 99.99491462

5 tap_12.07 678 UHFFFAOYSA-N malecu leptacarbon monoxide |, ceEAQYSA-N Aipecliodms.astro.unbkosin.defpitan! . - 4 d . .
Pl vsor WoiNamdcipivemde-  \\cria1gici02ict-34-2  MAYPHUUCLRDEAZ- | o5, Not provided 0 molecle  CIOOCI Chiorine peroxide MAYPHUUCLROEAZ-  hitps:/icdms.astro.uni-koeln.del 20250212 2025.02-12 20 40 00 1019275346
g tap_12.07 C1-342  UHFFFAOYSA-N POV moleo e pa UHFFFAOYSA-N ipdocens. ssko inkkosk dejpliapy) K s = : : '
458 VAMBCTAP voiNamdcplivamde: oo 1gicip02ic1-24-3  NKVCUZORVIMYQU- ¢y, Not provided 0 molecle  CICIO2 Chioryl chioride NKVCUZORVXMYQU-  pyype. jcdms.astro.unkkoeln.delfpitap/  2025-02-12 2026.02-12 20 40 00 1019275346
tap_12.07 UHFFFAOYSA-N Ly UHFFFAOYSAN S : . ! :
e ivo/amdcjpivamdc-  InChI=1S/CI202/c1-34-  MAYPHUUCLRDEAZ- MAYPHUUCLRDEAZ-
4589 VAMDC-TAP ity R P L ci202 104 0 molecule  CL37-00CI Chiorine peroxide N o astro.uni-koeln defjpltap/  2025-02-12 2026-02-12 20 40 00 103.92458451
4590 VAMDGTRE WoiNamdciplvamde: |\ci-18/Br02ic2- 13011 SSATUDTHCIGLM- gy Not provided 0 molecle  OBr-79-0 Bromine dioxide SIEATLOTHEG - tro.uni-koeln defjpliapl  2025-02-12 2025-02-12 20 30 00 110.90816634000001
sy tap_12.07 2 19011 g jubxGsMsA-N L Mmosead TR YOm0 o BJUE X n.de/jpitap! % 3 . 4 e
Pl v Mabmmonipifesinito: | MEISIRIGEOI2 36 ) ARG GRELACEA: S vy 12 0 molecle  C80 Octacarbon monoxide  JNKLVPOCOLSCFA- o licdms. astro,uni-koein del 20250212 2026-02-12 20 90 00 11199491462
I tap_12.07 6789 UHFFFAQYSA-N oo monoxide  EFFAQYSA-N S iokns seko.tas sk dalpia 2 % z : : :
4592 %‘ch': ivoi/ivamdcfiplivamde- | InChi=15/023e/c1-3- JPJALAGPGMAKDF- | g4 12 0 molecule  Se-80-02 Selenium dioxide JPJALAQPGMAKDF- 0. icdms astro.uni-koeln.defjpitap/  2025-02-12 20265-02-12 20 30 0.0 111.00635054
; tap_12.07 2341 LBPDFUHNSAN LBPDFUHNSA-N o s ! - . :
et dasbases ivos/ivamdc/jplivamdc- SISAYUDTHCIGLM- SISAYUDTHCIGLM-

4593 VAMDC-TAP e InChi=18/8r02/c2-13a1+1 SOATIOTHOICL 802 13 0 molecle  OBr-81-0 Bromine dioxide o, hitps/icdms.astro.unikoein. defjpitap/  2025-02-12 2025-02-12 20 30 00 12.90611984
4584 VAMDCTAE. hedeendaiplvents: | MCH=ARICO0/1 2348 (ZUGKIGORTIIRDE: |56 124 0 molecle  C90 Nonacarbon monoxide  ZUCKIQCRTZHROF- oo cqms astro,unikoeln delfpitap/  2025-02-12 2025-02-12 20 100 00 12399491462
. tap_12.07 6-7-8.9-10 UHFFFAOYSA-N - onacar XI%€  UHFFFAOYSA-N psciicdms.asto.unkkoein.defipViap! g ! :

JPL database:
100! Tetrasuifur, Cydlo-  I00GPFMMGKCAGU- - I 3
4595 VAMDC-TAP e azor InChi Sl RICSETNMGIS s4 Not provided 0 molecule 54 Bl il astro,uni-koeln defipiap/ 2025-02-12 10 40 00 127.888284
4595 VAMDG AP MoINamdclpliamde oot AFSVSINRDKEORWE. | 15 Not provided 0 molecule 10 lodine monoxide APSVSXMROKPOEW-  pitps:icdms.astro.uni-kooln defjpltap/  2025-02-12 20260212 20 20 00 142.89938762
tap_12.07 UHFFFAOYSA-N P UHFFFAOYSAN £Hodins sl H H . "
4507 :/’:k;)c-m;: oiNamdcfplivamdc- | InChi=1S/C11HN/c1-2.34-  VSPOLSIHZRDJDD- | ¢y 147 0 molecule  HC1IN Cyanodecapentayne,  VSPOLSIHZRDJDD- | nc./icims astro.uni-koein defpitap!  2025-02-12 2025-02-12 30 130 0.0 147.010899032
tap_12.07 56-7-8.9-10-11-12h1H  UHFFFAOYSAN Cyanopentaacetylene  UHFFFAOYSA-N S s o ; < < ;



A deeper look to pyVAMDC

1 atomic_lines, molecular_lines

1 species_df , _ =

species.getAllSpecies()

= lines.getLines(lambda_min, lambda_max,

species_df

How to build it?

species_df, nodes_df, verbose=True)

index shortName ivoldentifier InChi InChiKey charge name did speciesLastSeenOn # unique atoms # total atoms computed charge computed mol_weight
JPL database
v ivoz/vamdcfiplvamde-  InChI=1S/CTHN/C1-2-3-4-  XRICSTPFBZTAPK- Cyanohexatriyne, XRICSTPFBZTAPK- : ¥
4584 VAMDC-TAP sy Eerann sy CTHN % 0 molecule  HCCCCCCON Qoo e, o OVOAN hitps:/icdms.astro.uni-koeln de/jpitap/  2025-02-12 2025-02-12 30 90 00 99.010899032
AL dalabey ivo:vamdcfpivamde-  InChI=1S/CINO¥/c1-6-  XYLGPCWDPLOBGP- XYLGPCWDPLOBGP-
4585 VAMDC-TAP CINO3 % 0 molecule  Cl37-ONO2 Chiorine nitrate 0 astro.uni-koeln defjplitap/  2025-02-12 20250212 30 50 00 98.05372045
tap_12.07 2341142 NJFSPNSNSAN N
4586 VAMDCTAE. wolmmdopivends: |NCH=TRCRNGI-33:4:0- |ARFIUMOSIDOOR: | &1 100 0 molecue  C70 Heptacarbon monoxide A<t okUMSSIOOOH: 1 ipsicdms.astro.uni-koeln. deljplftap/  2025-02-12 2025-02-12 20 80 00 99.00491462
tap_12.07 678 UHFFFAOYSA-N o ‘eptacarbon monoxide  \,EFFAOYSA-N ipoliodins.ast-unk-koskn. de/ip - g 3
4587 VAMDCTAP WoiNamdcipivemde-  \\cria1gici02ict-34-2  MAYPHUUCLRDEAZ- | o5, Not provided 0 molecule  CIOOCI chi xide MAYPHUUCLROEAZ-  hitps:/icdms.astro.uni-koeln.delj 20250212 20250212 20 40 00 101.0275346
= tap_12.07 ~ C1542  UHFFFAOYSA-N P oo 0009 pa UHFFFAOYSA-N Kips-#ocens. Ssko inkrosk dejpuiay) * 5 z 2 2 :
4588 i:kndoi(';a-?;t ivo/vamdcliplvamde-  \\opi-1s/c10001c124-3  NKVCUZORVXMYQU- (5, Not provided 0 molecule  CICIO2 Chioryl chioride NKVCUZORVXMYQU- 0. icams.astro.uni-koelin. deflpinap/  2025-02-12 2025-02-12 20 40 00 101.9275346
< tap_12.07 UHFFFAOYSA-N L UHFFFAOYSA-N LAno o .
e JNamdc/pivamde-  InChi=18/CI202/c1-34-  MAYPHUUCLRDEAZ MAYPHUUCLRDEAZ-
4589 VAMDC-TAP L i A % b " cizo2 104 0 molecule  CK37-00C! Chiorine peroxide DEAZ astro.uni-koeln defjpltap/  2025-02-12 20250212 20 40 00 10392458451
s tap_12.07 142 NJFSPNSNSA-N N
JPL database: ivoivamdc/jplivamde- SISAYUDTHCIGLM- o SISAYUDTHCIGLM- )

4580 VAMOC-TAP e InChi=1S/Br02(c2-1-31-1  p A ETHE O 802 Not provided 0 molecule  0Br-79-0 Bromine dioxide e e hitps:/icdms.astro.uni-koein de/jpltap/  2025-02-12 2025-02-12 20 30 00  110.90816634000001
4591 C’Zb%'é‘?ﬁ'f Mabmmonipifesinito: | MEISIRIGEOI2 36 ) ARG GRELACEA: S vy 12 0 molecule  C8O Octacarbon monoxide  JNKLVPCCOLSCFA- o licdms. astro.uni-koein defiplitapl  2025-02-12 2026-02-12 20 9.0 00 111.99491462
i tap_12.07 6-7-8-9 UHFFFAOYSA-N o fbon MoNoXde  HFFFAOYSA-N S iokns seko.tas sk dalpia e & 2 g i B
4592 i:lia‘:)?-?;': ivoi/ivamdcfiplivamde- | InChi=15/023e/c1-3- JPJALAGPGMAKDF- | g4 12 0 molecule  Se-80-02 Selenium dioxide JPJALAQPGMAKDF- 0. icdms astro.uni-koeln.defjpitap/  2025-02-12 20265-02-12 20 30 00 111.00635054

tap_12.07 231 LBPDFUHNSA-N LBPDFUHNSA-N ol . s : - ; :
JEL catsbass: ivo:/ivamdc/iplivamdc- SISAYUDTHCIGLM- SISAYUDTHCIGLM-
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A deeper look to pyVAMDC

1 atomic_lines, molecular_lines

1 species_df , _ =

= lines.getLines(lambda_min, lambda_max,

species.getAllSpecies()

L How to build it?

species_df

species_df, nodes_df, verbose=True)

index shortName ivoldentifier InChi InChiKey charge name did speciesLastSeenOn # unique atoms # total atoms computed charge computed mol_weight
JPL database
v ivoz/vamdcfiplvamde-  InChI=1S/CTHN/C1-2-3-4-  XRICSTPFBZTAPK- Cyanohexatriyne, XRICSTPFBZTAPK- : ¥
4584 VAMDC-TAP sy Eerann sy CTHN % 0 molecule  HCCCCCCON Qoo e, o OVOAN hitps:/icdms.astro.uni-koeln de/jpitap/  2025-02-12 2025-02-12 30 90 00 99.010899032
AL dalabey ivo:vamdcfpivamde-  InChI=1S/CINO¥/c1-6-  XYLGPCWDPLOBGP- XYLGPCWDPLOBGP-
4585 VAMDC-TAP CINO3 % 0 molecule  Cl37-ONO2 Chiorine nitrate 0 astro.uni-koeln defjplitap/  2025-02-12 20250212 30 50 00 98.05372045
tap_12.07 2341142 NJFSPNSNSAN N
4586 VAMDCTAE. wolmmdopivends: |NCH=TRCRNGI-33:4:0- |ARFIUMOSIDOOR: | &1 100 0 molecue  C70 Heptacarbon monoxide A<t okUMSSIOOOH: 1 ipsicdms.astro.uni-koeln. deljplftap/  2025-02-12 2025-02-12 20 80 00 99.00491462
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< tap_12.07 UHFFFAOYSA-N L UHFFFAOYSA-N LAno o .
e JNamdc/pivamde-  InChi=18/CI202/c1-34-  MAYPHUUCLRDEAZ MAYPHUUCLRDEAZ-
4589 VAMDC-TAP L i A % b " cizo2 104 0 molecule  CK37-00C! Chiorine peroxide DEAZ astro.uni-koeln defjpltap/  2025-02-12 20250212 20 40 00 10392458451
s tap_12.07 142 NJFSPNSNSA-N N
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4591 C’Zb%'é‘?ﬁ'f Mabmmonipifesinito: | MEISIRIGEOI2 36 ) ARG GRELACEA: S vy 12 0 molecule  C8O Octacarbon monoxide  JNKLVPCCOLSCFA- o licdms. astro.uni-koein defiplitapl  2025-02-12 2026-02-12 20 9.0 00 111.99491462
i tap_12.07 6-7-8-9 UHFFFAOYSA-N o fbon MoNoXde  HFFFAOYSA-N S iokns seko.tas sk dalpia e & 2 g i B
4592 i:lia‘:)?-?;': ivoi/ivamdcfiplivamde- | InChi=15/023e/c1-3- JPJALAGPGMAKDF- | g4 12 0 molecule  Se-80-02 Selenium dioxide JPJALAQPGMAKDF- 0. icdms astro.uni-koeln.defjpitap/  2025-02-12 20265-02-12 20 30 00 111.00635054

tap_12.07 231 LBPDFUHNSA-N LBPDFUHNSA-N ol . s : - ; :
JEL catsbass: ivo:/ivamdc/iplivamdc- SISAYUDTHCIGLM- SISAYUDTHCIGLM-
4593 VAMDC-TAP oy InChi=15/Br02ic2-1-3A1+1 SOAY OTHES: BO2 13 0 molecule  OBr-81-0 Bromine dioxide Rl hitps:/icdms.astro.uni-koeln. defjpltap/  2025-02-12 2025-02-12 20 30 00 112.90611984
e by voz/vamdclplvamde-  InChi=1S/C90/c1-2:3-4-5-  ZUGKIQCRTZHRDF- g0 Py &) midecd & Nonacarbon monoxide | ZUGKIOCRTZHROF- | e ietene aaten st kceindeliplion! | 20260212 s 5 G & i
. tap_12.07 6-7-8-9-10 UHFFFAOYSA-N - © onacarbon mone UH oein.defpiiap!
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A deeper look to pyVAMDC

1 atomic_lines, molecular_lines = lines.getLines(lambda_min, lambda_max, species_df, nodes_df, verbose=True)

Thoses values must be in Angstrom



A deeper look to pyVAMDC

1 atomic_lines, molecular_lines = lines.getLines(lambda_min, lambda_max, species_df, nodes_df, verbose=True)

Thoses values must be in Angstrom

[ Energy Converters ]

import pyVAMDC.spectral.energyConverter as converter



A deeper look to pyVAMDC

1 atomic_lines, molecular_lines = lines.getLines(lambda_min, lambda_max, species_df, nodes_df, verbose=True)

Converts from /T 0
millijoule millijoule
microjoule microjoule
nanojoule nanojoule
picojoule picojoule
eV eV
erg erg
kelvin kelvin
Energy Converters rydberg rydberg
cm-1 cm-1
import pyVAMDC.spectral.energyConverter as converter hertz hertz
kilohertz kilohertz
megahertz megahertz
gigahertz gigahertz
terahertz terahertz
meter meter
centimeter centimeter
millimeter millimeter
micrometer micrometer

nanometer nanometer
angstrom angstrom




A deeper look to pyVAMDC

1 atomic_lines, molecular_lines = lines.getLines(lambda_min, lambda_max, species_df, nodes_df, verbose=True)

Energy Converters

- import pyVAMDC.spectral.energyConverter as converter

convert scalar values

— converted_value = converter.electromagnetic_conversion(value_to_convert, from_unit="angstrom", to_unit="gigahertz")

convert columns
converted_df_column = converter.convert_dataframe_units(data_frame_to_convert, "ColumnToConvert", "angstrom", "ConvertedColumn", "gigahertz")




A deeper look to pyVAMDC

1 atomic_lines, molecular_lines = lines.getLines(lambda_min, lambda_max, species_df, nodes_df, verbose=True)

Energy Converters

- import pyVAMDC.spectral.energyConverter as converter

convert scalar values

— converted_value = converter.electromagnetic_conversion(value_to_convert, from_unit="angstrom", to_unit="gigahertz")

convert columns
converted_df_column = converter.convert_dataframe_units(data_frame_to_convert, "ColumnToConvert", "angstrom", "ConvertedColumn", "gigahertz")
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A deeper look to pyVAMDC

1 atomic_lines, molecular_lines =

/

lines.getLines(lambda_min, lambda_max, species_df, nodes_df, verbose=True)

InchiKey Inchl  Chemical name ic formula_Ordinary structural formula  Frequency A Lower energy(1/cm) Lower total statistical weight - Lower nuclear statistical weight  Lower QNs  Upper energy(1/cm) Upper total statistical weight Upper nuclear statistical weight  Upper Ns  queryToken
- cdms:a384a3da-
u“';’;;f;;‘f;msu' 1S/CH1HIG+! Methyiidynium  CH+ CHs 161547004713 0.0004614962856123 00 1 Aip [ ElecOtstat stk 5388.628046 3 1,0 ElecStatolabol=X 4730 402 aess-
- = v=2J=1 &
c63004882c8d:get
v cdms:a384adda-
WVVLBIYUCXYYEU- 1S/CH/h1H/g+1 Methylidynium CH+ CH+ 159935176.589 0.0013446262383399 27.857189 3 10 Ehcs:‘(m_x 5362.720435 1 1.0 ElecStateLabel=X 4739-4aa2-ae54-
UHFFFAOYSA-N V=0 J=1 v=2=0 :
cB3ee4882cBd:get
- cdms:a384a3da-
WWABIYUCXYVEU- 1S/CH/h1H/Iq+1 Methylidynium CH+ CH+ 162264294.112 0.0005612928610076 27.857189 3 10 ElecStateLabel=X 5440.411433 5 1.0 ElecStateLabel=X 4739-4aa2-ae54-
UHFFFAOYSA-N v=0 J=1 v=2J=2 S
c63ee4882c8d get
KEJOCWOXCDWNID- 1S/NOfcl-  Nitrosyium, ElecStateLabel=X ElecStatoLabel=x SOMS:8286bede-
" Now NO+ 139684565.599 0.1954978883873505 00 3 N ElecSt: 4659.375574 9 Nan Elecst: 660-4659-8624-
UHFFFAOYSAN  2lq+1 Nitrosyl ion V=0 J=0 V=251 :
71d111128228:0t
- cdms:a384adda-
WWVLBIYUCXYYEU-  46/CHihiHIq+1 Methylidynium  CH+ CHe+ 150042585.919 0.0008802178686764 83.538419 5 1.0 | ElecStateLabel=Xx 5388.628046 3 1,0 ElecStatelabel=X 4736 42a2.a654-
UHFFFAOYSA-N V=0 J=2 V=2 J=1 -
c63ee4882cBd get
cdms:a3sdadda-
WVWLBIYUCXYYEU-  y5/chyniHiq+1 Methylidynium  CH+ CH+ 162921269.08 0.0006088945785494 83538419 5 1.0 | ClecStateLabei=X 5518.00699 7 10 ElecStatelabel=X 4739 4227 2054
UHFFFAOYSAN V=0 J=2 V=203 :
c63ee4882c8d get
cdms:a384a3da-
WWVLBIYUCXYYEU- 10 ih1Hiqe! Methylidynium | CH+ CHe 158003572.368  0.000778623009123 166.977491 7 1,0 | ElecStateLabel=x 5440411433 5 1.0| ElecStateLabel=X | 4730 4,02 ae4-
UHFFFAOYSA-N v=0J=3 v=2J=2 .
c63ee4882c8d get
= cdms:a3sdadda-
WVWLBIYUCXYYEU-  4q/cHimtHIq+1 Methylidynium | CH+ CH+ 163517058.241 0.0006387816513122 166.977491 7 10| ElacStateLabei=x 5621.319449 9 1.0 ElecStatelabel=X 4739 452.a054-
UHFFFAOYSA-N v=0 J=3 V=2 J=4
cB3ee4882cBd:get
= cdms:a384a3da-
WWWLBIYUCXYYEU-  1/0Hn1Hig+1 Methylidynium | CH+ CHs 157089198.962 0.000727870791484 278.075338 9 10| ElecStateLabel=X 5518.00699 7 1.0 ElecStatelabel=X 4730 4227 ae54.
UHFFFAOYSAN V=0 J=4 V=203
cB3eedBB2c8d get
cdms:a384a3da-
m;g{gmsu- 1S/CHHIG+! Methylidynium  CH# CHe 164050831663 0.000659817560053 278.075338 9 10 f:ff_"""'-"""x 5750.222061 11 1.0 ElecStatoLabel=X (745 4an2 ae54-
- = V=25 .
ch3ce4BB2cdget
KEIOONQXCOWNID--(19NOK1:,  [Nimelum, |5 NO+ 130448450.001 0.5836455216556205 3.975871 9 Nan ElecStateLabel=x 4655475479 3 NaN ElcStateLabeix SOTEECREE
UHFFFAOYSA-N 2q+1 Nitrosyl ion o | & g v=0 J=1 : bt 714111128228
get
HEJOCWOXCOWRND- | 18/NOke1 Niwosylum, | g, NO+ 139799211.735 0.2351184976905347 3975871 9 laby | EMOS L sbekeot 4667.175628 15 | SODRNLAEINK wstr.m‘zz
UHFFFAOYSAN  2ig+1 Nitrosyl ion et £ v=0J=1 : V=212 ;
71111128228 get
cdms:a384a3da-
XY YEU-  1S/CHNHI+1 Methyiidynium  CHe CHe 156030556.62 0.0006930428886986 416.700305 11 i | ShecomiaLabelnX 5621.319449 9 1.0 ElecStatelabel=X 4736 407 aese-
¥ = v=2J=4 2
c63ee4882c8d:get
= cdms:a38dalda-
WWVLBIYUCXYVEU-  45/CHmiHIq+ Methylidynium  CHs CHs 164521799301 0.0006746629402928 416.700305 11 30| = e SimelababeX 5004.55682 13 1.0 ElecStatelabel=X 4740 4007 ae54-
UHFFFAOYSA-N v=0J=5 . cB3eedBB2cBd:
get
= cdms:a38dadda-
WWVLBIYUCXYYEU- 1S/CH/h1H/g+1 Methylidynium CH+ CH+ 154918758.314 0.0006654469491119 582.688516 13 10 ElecSialeLabel-x 5750.222061 1" 1.0 ElecStateLabel=X 4739-4aa2-ae54-
UHFFFAOYSA-N V=0 J=6 V=255 >
cB3ee4882c8d get
cdms:a38dadda-
WWLBIYUCXYYEU-  yq0timiHiqe1 Methylidynium | CHs CHe 164929208.859 0.000688338404752 582688516 13 1.0 | ElecStateLabel=X 6084134749 15 1.0| ElecStatoLabel=X 4734 400> aess.
UHFFFAOYSA-N v=0 J=6 v=2J=7 _
c63ee4882c8d get
% cdms:a384adda-
6 WVVLBIYUCXYYEU-  4q/c1inHiqe! Methylidynium | CH+ CH+ 153754932243 0.0006431487976855 775.844335 15 y.0 | ElecStatelabal=) 5904.55682 13 1,0 ElecStatelabel=X 4730 4202.ae54-
UHFFFAOYSA-N V=0 J=7 V=26
cB3ee4882c8d get
> ‘cdms:a384a34a-
WVVLBIYUCXYYEU- 1S/CH/h1H/g+1 Methylidynium CH+ CH+ 165272341.18 0.0006975063069331 775.844335 15 10 ElecStateLabel=X 6288.736229 17 10 ElecStateLabel=X 4739-4aa2-ae54-
UHFFFAOYSAN v=0J=7 V=28
cB3ee4882cBd:get
KEJOCWOXCDWNID- 1S/NO/c1- Nitrosylium, ElecStateLabel=X ElecStateLabel=X cdms:8286bede-
ol Niooym, | nor NO+ 139326988.819 0.3879340831149696 11.927478 15 Nan ElecSta 4659.375574 9 NaN ElecSta 6060-4659-8624-

7d11f128228:get
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A deeper look to pyVAMDC

lines.getLines(lambda_min, lambda_max, species_df, nodes_df, verbose=True)

1 atomic_lines, molecular_lines

InchiKey

WWLBIYUCXYYEU-
UHFFFAOYSA-N

WWLBIYUCXYYEU-
UHFFFAOYSA-N

WWLBIYUCXYYEU-
UHFFFAOYSA-N

KEJOCWOXCDWNID-
UHFFFAOYSA-N

WWVLBIYUCXYYEU-
UHFFFAOYSA-N

WVVLBIYUCXYYEU-
UHFFFAOYSA-N

WVVLBIYUCXYYEU-
UHFFFAOYSA-N

WVVLBIYUCXYYEU-
UHFFFAOYSA-N

WVVLBIYUCXYYEU-
UHFFFAOYSA-N

WWVLBIYUCXYYEU-
UHFFFAOYSA-N

KEJOCWOXCDWNID-
UHFFFAOYSA-N

KEJOCWOXCDWNID-
UHFFFAOYSA-N

WVVLBIYUCXYYEU-
UHFFFAOYSA-N

WWVLBIYUCXYYEU-
UHFFFAOYSA-N

WWLBIYUCXYYEU-
UHFFFAOYSA-N

WVVLBIYUCXYYEU-
UHFFFAOYSA-N

WWVLBIYUCXYYEU-
UHFFFAOYSA-N

WWLBIYUCXYYEU-
UHFFFAOYSA-N

KEJOCWOXCDWNID-
UHFFFAOYSA-N

/

Inchl

1S/CH/M1H/Q+1

1S/CH/h1H/g+1

1S/CH/h1HIg+1

1S/NOfc1-
2iq+1

1S/CH/h1H/g+1

1SICHNHIG+1

1SICHhHIq+1

1S/CHIhTHIg+1

1S/CH/h1H/g+1

1S/CH/h1H/q+1

1S/NO/c1-

2/q+1

1S/NO/c1-

2/q+1

1S/CH/M1HIQ+1

1SICHh1HIg+1

1S/CH/h1HIg+1

1S/CH/h1H/q+1

1S/CH/h1H/g+1

1S/CH/h1H/g+1

1S/NO/c1-
2/q+1

Methyiidynium

Methyfidynium

Methylidynium

Nitrosylium,
Nitrosyl ion

Methylidynium

Methylidynium

Methylidynium

Methylidynium

Methylidynium

Methylidynium

Nitrosylium,

Nitrosyl ion

Nitrosylium,

Nitrosyl ion

Methylidynium

Methylidynium

Methyfidynium

Methylidynium

Methylidynium

Methylidynium

Nitrosylium,
Nitrosyl ion

CH+

CH+

CH#+

CH+

CH+

NO+

CH+

CH+

CH+

CH+

CH+

CH+

CH+

Chemical name Stoichiometric formula Ordinary structural formula

Frequency

161547004.713

159935176.589

162264294.112

139684565.599

159042585.919

162921269.08

158093572.368

163517058.241

157089198.962

164050831.663

139448450.001

139799211.735

156030556.62

164521799.391

154918758.314

164929208.859

153754932.243

165272341.18

139326988.819

A

0.0004614982856123

0.0013446262383399

0.0005612928610076

0.1954978883873505

0.0008802178686764

0.0006088945785494

0.000778623009123

0.0006387816513122

0.000727870791484

0.000659817560053

0.5835455216555205

0.2351184976905347

0.0006930428886986

0.0006746629402928

0.0006654469491119

0.000688338404752

0.0006431487976855

0.0006975063069331

0.3879340831149696

Lower energy(1/cm) Lower total statistical weight

0.0
27.857189
27.857189

0.0
83.538419
83.538419

166.977491
166.977491
278.075338
278.075338

3.975871

3.975871
416.700305
416.700305
582688516
582.688516
775.844335
775.844335

11.927478

Lower nuclear statistical weight Lower QNs

i 10| ElcSiatalei=X
3 10| BlecStateLabei=X
N 10| ElecSisteLabeX
3 Nal{ | Clecimalaber
" 10| HlecStateLabet=X
& o S:Deociwz(eubel:x
- 10 ElecStateLabol=X
7 10| ElecStatelLabei=x
. 0 E:leocf:lembehx
5 10 ElecSiataLaboi=x
. e i::f:a‘mabel:x
o ol ileoc?:IeLabth
1" 1.0 5__'%‘?;';""“'”‘
& 1.0 ElecStateLabel=x

v=0J=5

ElecStateLabel=X
=~ 1=

StateLabel=X
=7

StateLabel=X
=2

Upper energy(1/cm) Upper total statistical weight Upper nuclear statistical weight  Upper QNs

5388.628046

5362.720435

5440.411433

4659.375574

5388.628046

5518.00699

5440.411433

5621.319449

5518.00699

3 i | ElecCmstabebi
A 1.0 ElecStateLabel=X
v=23=0
5 1,0 SlecOinieLeberX
o ety EscStioLabol=x
. 1.0 ElecStatoLabel=x
7 10 iﬁg’“’b’hx
. 110 EleSiatoLabol=X
s 1.0 ElecStateaba-x
g 1.0 ElecStaelabel-x

queryToken
cdms:a384adda-
4739-4aa2-ae54-
c63ee4882c8d:get
cdms:a384adda-
4739-4aa2-ae54-
c63eed882c8d.get
cdms:a384a3da-
4739-4aa2-ae54-
c63ee4882c8d:get
cdms:8286bede-
6d60-4659-862d-
71d111128228:get
cdms:a384a3da-
4739-4aa2-ae54-
c63ee4882c8d:get
cdms:a384adda-
4739-4aa2-ae54-
c63ee4882c8d:get
cdms:a384a3da-
4739-4aa2-ae54-
c630e4882c8d:get
cdms:a384a3da-
4739-4aa2-ae54-
c63ee4882c8d:get
cdms:a3sdadda-
4739-4aa2-ae54-
c63ee4882c8d:get

All the data are fetch
- no coutout!!

You can apply to this

dataframe the custom
filters and column unit

conversions!!!

adda-
54-
ot

ed

t

20-
71d11{128228:get
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Wrapping up . ~

Species l

Filters Consider the scenario :

getLlneS By extracting data from CDMS and

Nodes \ Hitran, get all the spectroscopic

\_ ) information in the wavelenght range
Unit between 1 and 3 micrometer, for all the

) molecules composed of 1 to 4 atoms,

conversion containing C, H, N, O, S and not

containing Ca, Li, He, Na, Mg. In the

( result convert the energies from cmA-1

to Kelvin and take only the Lower Energy
Results level where the quantum numbers v is
equal to 0.

Wavelengts

— That's only a few lines of pyVAMDC.

. /




Conclusion and further works

e We are working on new functionalities
o getSpeciedByAstrophysicalDomain
o getLinesByTelescopeBand (ex. AlmaBands from 1 to 10)

e We are trying to fetch data faster
o interoperability is a series of adapters and wrappers — slow down data
retrieval.
m Good ratio between parallel tasks and saturation of the ressources?

e We are developing new modules for collisional processes
o getRadex(target, collider)

e Building functionalities directly on users’ needs.



