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Our project

1.- Strong implications on our understanding of the gas 
chemistry and the chemical composition of grains and 
mantles.

To determine the ionization degree, C, N, O and S  
depletions as a function of Av

2.- The ionization degree governs the coupling of the 
magnetic fields with the gas. 

Why ?



Our sampleTMC1 

Barnard 1b 

NGC 1333 Orion A 



Our project



Cloud outskirts Av < 20 mag

110 positions
 - 45 in TMC1
 - 20 in Barnard 1b
 - 30 in NGC 1333
 - 15 in Orion A
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Cloud outskirts Av < 20 mag

A factor of ~ 7

A factor of ~ 7

A factor of ~ 50
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H
2
S abundance

log10[X(H
2
S)] = 8.45E-2 T

dust
 - 10.83

X(H
2
S) ≈ 10-10  for T

dust
=10 K

X(H
2
S) ≈ 10-8    for T

dust
=30 K



H
2
S formation

Thermal desorption      Tdust > 70 K 

Jiménez-Escobar  & Muñoz-Caro 2011, A&A 536, 91 



H
2
S formation

Photodesorption: Dependence with dust temperature   

(Hollenbach, Takashi & Tielens, 1991, ApJ 377 192)

In a PDR, dust temperature is related to the incident UV field, G
0
 



H
2
S formation

Photodesorption: Dependence with dust temperature   

The photodesorption rate can depend on the dust temperature. 
This effect has been recently measured in CO and H

2
O (Öberg et 

al. 2009, A&A 496, 281 and ApJ 663, 1209; Muñoz-Caro et al. 
2016, A&A 589, 16)  



A proto-typical PDR: The Horsehead

(Guzmán et al. 2014, FaDi  168, 103)
G

0
=50-100

Tdust=20 -30 K



A proto-typical PDR: The Horsehead

Horsehead
Data provided by J.R. Goicoechea



A proto-typical PDR: The Horsehead

Horsehead
Data provided by J.R. Goicoechea



Summarizing... 

1.- We have carried out a survey of H
2
S in the outskirts of 

four molcular clouds (TMC1, Barnard 1b, NGC 1333, 
Orion A) 

2.- The H
2
S abundance is very dependent on the 

environment with a variation of a factor of  ~50 from 
TMC1 to Orion A.

3.- The H
2
S abundance is well correlated with the dust 

temperature. 

4.- This dependence is explained by differente G
0
 and a 

possible temperature dependency of the photodesorption 
rate. 
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