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Sulfur chemistry of a heavily
- UV-irradiated PPD
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Our object: 170 -337 b

Models fitting HST data
concluded that 170-337 was a
HH objects disk (Henney & Arthur 1998)

%

micro-jet Optical spectroscopic +
e photometric observations yield

170-334 - LS HST 13 an spectral type of M2e

. T (Hillenbrand 1997)
HST 2 (16Y9-338)
(170-337)
3 ST 11 Connection between HH514 and
Bally et al. (1998) o 170-337 is established based on
(171-340) their proper motion (Bally et al.
1998) and apparent spatial

) correlation



Starting point: ‘

Optical study of HH 514 b p
e e OrtonNebula
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They find an overabundance of sulfur
in HH514 (more than 2x typical values
of the solar nebula) but NOT in

r 1 1
the proplyd (outermost part) " Theta' Ori C

He, N, O, Ne in the ranges reported
for the Orion Nebula
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Is this sulfur overabundance coming from |

dust grains formed in the inner disk?
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Sulfur is the tenth most abundant element in‘the Universe and is known to Enlay a significant role in biological systems.
However, sulfur is the only element whose gas—phase'abljnda'nce is still uncertain by several orders _nf' magnitude,'
hindering the usage of elemental sulfur abundance as a reliable tool tb'prc:be planet forn;?n’.’" SULALIRE takes a

decisive step to fix our knowledge of the sulfur chemistry with an innovative methodology that rests on three pillars:

. ._,_ ‘_“-- . .\._ o
» To.create an unprecedented database of high-quality observations of sufphmfﬁearing';olecules which allows
us to trace the sulphur content from the natal moleeylar cloudsfdptot?plangtaq disks.
« To perform ab initio calculations and IéEdrat_ury experiments to estimate the key reaction rates needed to fix the

sulfur network and make chemical models reliable.

https:/Isuldlife.cab.inta-csic.es/



||
OPTICAL (HST) RADIO (ALMA) Table 3 ‘
anle 3
o . Stellar Parameters Derived from Evolutionary Tracks
r : - 170-337
- ' ® L, (L.) 0.56 = 0.02
' - Tes (K) 3400 + 100
M_o(M.)
| . 0=0.3mly Baraffe et al. (2015) 0.35 + 0.05
Feiden (2016) magnetic 0.60 =0.12
Continuum @ 856 microns (Mann + 2014) Feiden (2016) nonmagnetic 0.31 + 0.05
_ . Bressan et al. (2012) 0.28 + 0.04
Chen et al. 2014 0.33 = 0.058
Boyden & Eisner (2020) age (Myr)
Moment 1 map Baraffe et al. (2015) 0.7 + 0.2
//\ nhot compatlble W|th Feiden (2016) magnetic 1.4 = 0.4
Feiden (2016) nonmagnetic 0.7 =03

the disk-jet.configuration

Bressan et al. (2012) 0.5+ 0.3
Chen et al. 2014 0.5 = 0.3

From Boyden & Eisner 2020
(model fitting of CO emission)

"Compatible with spectral type M2e



HST image = NIl (Red) + Halpha (green) + Olll (blue)

HST vs NOEMA (CS 3-2) HST vs ALMA (CS 7-6)

5h35M16.95 16.85 16.7°5

Both plots share axis and | plotted them using the WCS in the FITS file...



Moment 1 ‘

Moment 1 map based on ALMA
data is compatible with a Keplerian
disk
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5h35M16.85 16.6°
Right ascension (deq)

In a similar case'study (AB Aur) Riviere-Marichalar et al
(2020, 2022) analysed the spatial distribution of species

Symmetric MO map, only two species == \We will limit
the study to a preferred direction.

5h35M16.95 16.8% 16.75



Astrochemical modeling

uv_flux = 1.000E+00

Scale factor for the UV flux, in unit of the reference flux. By choosing 1, you will use

== Photodissociation on grain surfaces
== Photodesorption reactions
==> Grain temperature

Three-phase 'scheme: gas phase, grain surface and grain mantle reactions
Possible to perform 0D/1D simulations (depending on the complexity of the model)

Valid for this object given the harsh environment?

https:/iforge.oasu.u-bordeaux.fr/lLAB/astrochem-tools/pnautilus



Astrochemical modeling

uv_flux = 1.000E+00

Scale factor for the UV flux, in unit of the reference flux. By choosing 1, yvou will use

Photodissociation on grain surfaces
Photodesorption reactions
Grain temperature

Reconstructing the interstellar UV field in the surface of
- Serpens West with Gaia DR3 g“’a

Ana Soldevilla® and Leire Beitia-Antero??

Universidad Complutense de Madrid 2AEGORA Research Group, Universidad Complutense de Madrid *Departamento de Estadnshca
e Investigacion Operativa, Facultad de CC Matematicas, Universidad Complutense de Madrid

https:/iforge.oasu.u-bordeaux.fr/lLAB/astrochem-tools/pnautilus




Next steps...

Derive abundances of CS and H2S based on NOEMA and ALMA data

Give an answer to the mystery of the mismatch between optical and
radio Images

Build a chemical model.for the proplyd with NAUTILUS. Check if
treatment of the UV field should be further tuned (if possible)

QUESTIONS/SUGGESTIONS ARE MOSTLY WELCOMED!
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