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Cosmic PAHs: context & outline 
 
-  AROMA DB: cosmic (star) dust analogues, meteorites, sample returns (e.g. 

Hayabusa 2), PEPR Origins 

  à AROMA DB web application, mMass_IRAP desktop application 

 

-  LAIBrary project: aromatic infrared bands, polycyclic aromatic 
hydrocarbons, fullerenes, synthetic spectra for JWST (ERS PDRs4All) 
  à Hot PAHs IR web application, CosmicPAHmfit desktop application 

  à QChITool: set of web applications for the theoretical PAH database 
(query, visualize, feed) 

 

-  Cosmic PAH portal: dissiminate news and information about tools, projects, 
and services 

  à Web portal: dokuwiki 
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AROMA DB: Mass spectrometry 
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http://aroma.irap.omp.eu/  

AROMA	  



mMass: mass peak assignmemnt 
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Sabbah et al., 2021, Astrophys. J., subm 
Almahata Sitta #04 



Classification of carbonaceous molecular families 
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Double Bond Equivalent = C – H/2 + 1 

à Different 
chemistries involved? 

Sabbah et al., 2021, Astrophys. J., subm 
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AROMA DB: family analysis 
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Analysis tools 



AROMA DB: Status 

 
-  Database publicly available on 10/2020 

-  Tools connected to the DB + mmass software (updated version mmass_IRAP) 

-  05/2020 - 08/2020: mmass software development, upgrade for mac OS 64-
bits. (Student project in OVGSO: E. Mauger) 

-  11/2020 – 07/2021 : mmass software development by adding several 
functionalities including chemical family analysis (“alternance” E. 
Charbonnel) 

-  06/2022-08/2022: internship (E. Planteur, M1) – similarity index between 
mass spectra 

-  Need: internship 2023 (6 months) evolution of mmass and AROMA DB tools 
to include metal family. 
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JWST Early Release Science program PDRs4All	  
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Berne ́, Habart, Peeters et al., 2022, subm 
A&A, eprint arXiv:2201.05112 



AIB	  
Simulator	  

Hot	  PAHs	  
IR	  Spectroscopy	  

database	  	  	  

Theore9cal	  PAH	  
database	  

Spectra	  in	  
astronomical	  
environments	  
database	  

Simulated	  spectra	  
at	  T	  

database	  

Emission	  
code	  

LAIBrary: Library of simulated AIB spectra 
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IR spectroscopy of hot neutral PAHs 
Chakraborty et al., 2019,  JPC A 123, 4139 

ESPOIRS	  



CosmicPAHmfit: multicomponent fitting tool 
Python3 code 
Asymmetric Gaussian + Lorenztian functions 
Interactive definition of the components 
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Hot PAHs IR spectroscopy database 
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Hot PAHs IR DB: specific bands 

Evolution of peak position, FWHM 
and area with temperature 
-> from multi-component fit of the 
band 
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Theoretical spectral database of PAHs (Cagliari/ Toulouse) 
http://astrochemistry.oa-cagliari.inaf.it/database/  
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Malloci, Joblin, Mulas, Chem. Phys. 332 (2007) 353 



The fully relational database 
-  2018: partly connected to the VAMDC portal 

 https://portal.vamdc.eu/vamdc_portal/home.seam 
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To be done: 
- Develop tools for automatic (supervised) data 
ingestion (import from QChem codes) 
 https://qchitool-pah-dev.oa-cagliari.inaf.it/  

- Implement the new database at 
astropah-qcalcs.oa-cagliari.inaf.it and 
astropah-qcalcs.irap.omp.eu  

Anthracene 



Theoretical spectral database of PAHs (Cagliari/ Toulouse) 

16 

Select what to import... 

Improved QChITool    https://qchitool-pah-dev.oa-cagliari.inaf.it 



Theoretical spectral database of PAHs (Cagliari/ Toulouse) 
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Improved QChITool    https://qchitool-pah-dev.oa-cagliari.inaf.it 

Animated, 
interactive 

visualization 

- All service (DB, QChITool, VAMDC node) 
 is containerized. Mirroring/failover policy needs to 
be defined (between OAC and IRAP). 



	  Theoretical spectral database of PAHs -status 

QChITool: 
l import of Gaussian and NWChem calcs working and deployed; 
l web visualisation of DB contents working but should be improved with testing 
& feedback 
l import of octopus calcs in final development, almost ready 

l service containerized, but mirroring/failover policy to be defined 

    VAMDC node: 
l service containerized, but mirroring/failover policy to be defined 
l upgrade VAMDC node software to adapt to slight modifications of DB 
structure that come with the new QChITool; till then it works but we cannot 
import calcs supported only by new QChITool. 
l port VAMDC node software to python 3, works fine but still runs on python 2 
(will soon become unsupported) 

18 



AIB	  
Simulator	  

Hot	  PAHs	  
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database	  	  	  

Theore9cal	  PAH	  
database	  
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environments	  
database	  
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database	  

Emission	  
code	  

Scientists: 
G. Mulas, D. Toublanc, 
C.Joblin 
+ S. Cavo (M2R 2020) 

LAIBrary - status 

Scientists 
(QChem): 
G. Mulas CDD CNES 

2021 

AI IRAP 2020 
Contractor 
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Scientists (Lab)	   Scientists (Qchem) 

K. Demyk, C. Joblin 
+ E. Ounesli (M1 2021), 
Q. Sanfeliu (L3S 2020) 

A. Simon, M. Rapacioli 
+C. Alauzet (M1 2021), 
G. Mulas 

C. Bastelica (M2R, 2022) 

Step 1: command line tool 
Step 2: web service (publicly 
available simulator) 

Need to 
be 
further 
tested/
feeded 

Still some work 
(previous slide) 

To be developped 
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à	  AROMA	  DB	  

à	  Theore9cal	  database	  of	  PAHs	  	  

à	  Hot	  PAHs	  IR	  spectroscopy	  

à	  LAIBrary	  project	  
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http://cosmic-pah.irap.omp.eu 
	  

-  Portal publicly available on 08/2021 

-  Need to improve the design of the web portal 

-  Tools, DBs & services: Limited manpower. “Tâche de service” à 
“Labelisation” 


