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HII Regions 
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Study of the physical processes in the interstellar 
medium of the Magellanic clouds.  

Physical parameters (density, 
incident flux…) and 3D 

structure of the ISM. 

Effects of the metallicity 
on the structure of the 

ISM ? 
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Primordial Helium abundance determination  
thr16Ough altern14Native method32S � (Vital G. Fernández, Supervisors: E. Terlevich, F. Rosales-Ortega,)

   Fig.2:  Right) Example 
of HII galaxies images 
and spectra 
       Below) Hubble 
o b s e r v a t i o n o f 
prototype compact 
galaxy IZwicky18

  Fig.3:  Application of 
P y n e b l i b r a r y t o 
determine a nebula 
t e m p e r a t u r e a n d 
density based on its  
spectrum emiss ion 
l i n e s . T h e a t o m i c 
diagnostics include 
Oxygen, Sulphur, Iron 
and Argon. �
Once these physical 
properties are known 
i t i s p o s i b l e t o 
d e t e r m i n e t h e 
chemical abundances 
for each element ion.

  Fig.4:  To determine YP, we 
perform a linear regression 
on the Helium abundance vs 
metallic abundance plot.  �
This technique is physically 
based on the zero metals 
abundance before the 
stellar nucleosynthesis. �
The main project novelty 
consists in applying the 
linear regression using 
several metals to confirm 
the estimation quality. This 
scheme has already been 
applied with Oxygen and 
Nitrogen, and now, on the 
left plot, we present the 
c o m p a r i s o n b e t w e e n 
Oxygen and Sulphur  �

 

XP (Hydrogen) = 0.7515 YP (Helium) = 0.2485 ZP (Heavy Elements) = 0.0 

Universe too 
cold for heavy 
atoms produ-
ction

Universe too hot for 
light atoms formation

   Fig.1: Chemical reactions responsible for the primordial abundances.

INAOE, Tonantzintla, Mexico 01 / 2015
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Computation of Photoionization Cross 
Sections via the R-Matrix Method

Niall Tyndall 
Queens University Belfast
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• Fundamental atomic processes the R-matrix method 
• Consider a two region problem 
• Build up atomic structure of target ion 
• Compute various allowed transitions 
• Analyse resonance features of spectrum



  

Ronin Wu
JSPS Postdoctoral Fellow, the University of Tokyo

Project I: The Spitzer SDSS Statistical Spectroscopic Survey (S5): 292 galaxies (0.05 < z < 0.1; F(H
α
) > 3x10-15 erg s-1 cm-2)Project I: The Spitzer SDSS Statistical Spectroscopic Survey (S5): 292 galaxies (0.05 < z < 0.1; F(H

α
) > 3x10-15 erg s-1 cm-2)

Project II: Deriving physical conditions of the PDR near Trumpler 14 of the Carina nebula. 

Probing physical conditions based on the ISM contentsProbing physical conditions based on the ISM contents

Sample selection and its characterisristicsSample selection and its characterisristics Converstion based on Converstion based on 
the CO observationthe CO observation

Can I do better with the help of Cloudy?Can I do better with the help of Cloudy?

DSSDSSSPIRE 250SPIRE 250 PACS 160PACS 160CO J=9-8CO J=9-8CI 370 micronCI 370 micron



PN 

◆ Alharbi, Boyle, Harvey 
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