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Introduction
Part 1: Context:
● Planet-forming disks.
● Xue Consortium.
● First Observational results. 

Part 2: Our research:
● Parametric models.
● Results.
● Preliminary conclusions. 
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Part 1
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Öberg, K. I., & Bergin, E. A. (2021)

FROM MOLECULAR CLOUDS TO STARS

A. Dense nuclei in molecular clouds.
B. Gravitationally collapse.
C. The center begins to heat up, forming a protostar. Disc formation and ejection of material.
D. Pre-main sequence star accompanied by an accretion disk.
E. Formation of planets.
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Proplyds.
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XUE Consortium - James Webb Space Telescope (JWST) program.
 

Maria Claudia Ramirez-Tannuz

HST  -  NGC 6357
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XUE Consortium - James Webb Space Telescope (JWST) program.
 

Among many others…..
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Observations. 
● XUE targets 15 disks in three areas of NGC 

6357, which hosts numerous massive OB 
stars, including some of the most massive 
stars in our Galaxy.

● XUE 1 was observed on 2022 August 3 as part 
of the XUE project in Cycle 1 (GO-1759; 
Ramirez-Tannus et al. 2021) with the MIRI 
MRS.
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Results. 
● Detection of abundant water, CO, 12CO2, 

HCN, and C2H2 in the inner few au of XUE 1.
● Discussion: Is  Xue1 disk truncated or fUV  

radiation shielded (extinction)?
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Part 2
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PRODIMO (PROtoplanetary DIsk MOdel)
● CO ro-vibrational emission lines.

● Simulates gas phases, X-ray and 
UV-photochemistry, ice formation, gas 
heating and cooling balance, disk 
structure, and radiative transfer.
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Parameter space and fiducial model.
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● Two sets of  hydrostatic models, one 

isolated and the other one highly 

externally irradiated.

● Then one more iteration to set the 

same structure and mass distribution.



Parameter space and fiducial model.
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● Same scale height at 1 AU and β (flaring index) for all models.



Parameterized models.
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 Synthetic spectra
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C2H2 Spectra (12.5-15 μm)
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C2H2 emission region. 
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HCN emission region.
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Line flux/continuum ratio.
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● HCN and C2H2 present 70% and 80% of reduction between 

truncation radii for highly externally irradiated models. 

Nearly 25% and 20% of reduction between PAHs fraction for 

the same truncation radii. 

● The line flux/continuum ratio has a significant effect from 

our parameter space for all species. the CO is the only 

species that not present any relevant effect. 

● For isolated models, the PAHs fraction parameter has no 

relevant impact; meanwhile, the truncation radii could 

impact the line flux/continuum ratio by nearly 10%. 



 SED
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Some preliminary conclusions and discussion. 
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● Some species, like HCN and C2H2, have an extreme impact from  our parameter space. They show a 

reduction in the integrated flux when the disk is truncated and externally irradiated. They also show 

a reduction in the integrated flux when the fraction of PAHs is increased. 

● Regarding the XUE 1 observations, and  assuming that we don't have a big extinction between us, 

our results show that the disk could be truncated. More models are needed to sweep the parameter 

space of external irradiation and complete our understanding of how some molecular species flux in 

the disk is affected by external UV irradiation. 

● We need to estimate the photoevaporated gas flux to gain a clearer understanding of how disk 

truncation and the PAHs fraction affect the disk's structure in hostile environments (in progress).

● We need more observations to disentangle the hypothesis that the near material is creating a great 

extinction between us or even shielding the disk from UV radiation. 

● Our parameter space also affects the spectral index between 20 and 28 microns; we show a 

reduction through the truncation radios and when the PAHs fraction is increased. This tool could be 

used to characterize this kind of object. More models must be performed to complete the 

parameter space of external irradiation fields. 
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Photoevaporation rate
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Thanks!!!
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