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(Tielens, 2011)





The envelope of carbon-rich AGB stars

Cherchneff (2011)



But if we had a binary system?

de Val-Borro et al. 2009, ApJ
 L

x
= 3x1030 - 3x1032 erg s-1

T Dra AGB star -  L
x
= 3.2x1031 erg s-1   (Ramstedt et al. 2012, A&A)

Aliphatic and Aromatic Hydrocarbons: how they are 
affected? 



Eletronic excitation of the inner shell - C1s

- Photoabsorption: AB + hν → [AB]* 
- Photoionization: AB + hν → AB+  + e-

- Simple ionization/dissociation:
[AB+]* → AB++ hν
[AB+]* → A+ + B

- Double ionization/dissociation:
[AB+]* →  [AB++]* + e-

[AB++]* → AB++ + hν
[AB++]* → A++ + B
[AB++]* → A+ + B+

X-ray photon-molecule interaction
(C

6
H

5
CH

3
)



Experiments

Brazilian Synchrotron Light Laboratory

TGM and SGM: 280 eV to 300 eV







Destruction of molecules – gas phase
Time of Flight Mass-Spectrometry

Photoelectron-Photoion  Coincidence - PEPICO

      UV and X-Ray photons
       (up to 5000 eV)
Flux ~ 1012 photons cm-2 s-1

Pilling et al. (2006)



Time of flight to mass spectra of the
ionic fragments



Methyl-benzene (toluene) - C
6
H

5
CH

3
: 

278 – 302 eV 





Partial Ion Yield of methyl-benzene with photons of 285 eV

Boechat-Roberty et al. (2005)



Mass spectrum of toluene at 285 eV
Double ionization in detail



Partial Ion Yield  (PIY) of toluene at photon 
energy of 285 eV



STRUCTURE AND STABILITY OF DOUBLE IONIZED MOLECULES BY X-
RAYS PHOTONS – METHYL-BENZENE

Felipe Fantuzzi e M. A. Chaer – IQ-UFRJ

Fantuzzi, et al. 2016 (in preparation)



- Photoabsorption, photoionization and photodissociation 
cross sections of toluene,

- Double ionization of toluene and dicationic production



T Dra AGB star -  L
x
= 3.2x1031 erg s-1   (Ramstedt et al. A&A, 2012)



Photoionization, photodissociation and double ionization 
profile at T Dra AGB.
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Band ratio of PAHs detected at AGNs



Active Galactic Nuclei (AGNs)



NGC 1333 IRAS4A

Class 0

D = 235 pc

L = 21 L
O

M = 9M
O
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