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Abstract: The GEMS IRAM 30m Large Program is aimed at estimating the S, C, N, O depletions and the gas
lonization degree, X(e°), as a function of visual extinction, in a selected set of prototypical star-forming filaments.
Using the GEMS observations, we derive the molecular abundances of a selected sample of molecules, first
step to the determination of the elemental depletions, and explore the statistical trends of their behaviour. We
estimate the physical conditions of 244 points in star-forming filaments of Taurus, Perseus and Orion molecular
clouds. We then derive the molecular abundances of 13 species (**CO, C*0O, HCO*, H®*CO*, HC'®O*, H*CN,
HNC, HCS', CS, SO, *S0, H,S and OCS) and explore their behaviour as a function of the gas physical

parameters (kinetic temperature, extinction and molecular hydrogen density). We observe strong correlations,
particularly between some groups of molecules and between most of the molecular abundances and molecular
hydrogen density, which seems to be the main driver of the abundance evolution. This ongoing project provides
key information to understand the chemistry involved in the cloud evolution and the star formation process.
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Rodriguez-Baras et al. (in prep)

Physical conditions:
molecular hydrogen density

A multitransitional analysis of the CS molecule and
its isotopologues C*'S and **CS is carried out to Z
derive the gas physical conditions, applying the T
Monte Carlo Markov Chain methodology with a i
Bayesian inference approach, and using the
RADEX code. We derive the molecular hydrogen
abundance for 244 positions.

Points belonging to Taurus show the lowest
density values, with a peaky distribution. Higher s
density values and wider distributions are found in 7 Shmn-as
Perseus and Orion, related with the feedback of 3 v
the recent formation of intermediate and high
mass stars in the environment.
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Statistical relations between molecular abundances
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Pearson correlation coefficient

In order to assess the degree of
correlation between parameters, we
compute the Pearson, Spearman and
Kendall correlation coefficients.

Pearson coefficients reveal strong
linear correlations between groups of
molecules:

« H®¥CO*, HC'®O", H**CN, HNC and
CS, possibly related to depletion on
the grain surfaces and variations in
the gas ionization degree.

« Sulfuratted species, i. e. CS, SO,
S0, H, S and OCS, which may be

caused by the decrease of the
atomic S abundance in the gas.
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Statistical relations with physical parameters
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Correlation coefficient
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