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Benzene and PAH formation

Gas Temperature: 1000 — 1500 K Density:10% — 10" ém™
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The envelope of carbon-rich AGB stars

Thermal Equilibrium Non-Equilibrium Chemistry 3 ; Gas-Solid Surface Chemistry
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But if we had a binary system?

accretion line
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L = 3x10%°- 3x10°?*erg s™
de Val-Borro et al. 2009, ApJ

T Dra AGB star - L =3.2x10°" efg s (Ramstedt et al. 2012, A&A)

Aliphatic and Aromatic Hydrocarbons: how they are
affected?



‘ X-fay photon-molecule interaction
(CGHSCH3)“ |
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Eluetronic excitation of the inner shell - C1s

- Photoabsorption: AB + hv — [AB]*
- Photoionization: AB + hv — AB* + e
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-*Simple ionﬁzaﬁonldissoci'ation:
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- Double ionization/dissociation:
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[AB**]* — AB** + hv
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Experiments

Brazilian Synchrotron Light Laboratory
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TGM and SGM: 280 eV to 300 eV
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Destruction of molecules — gas phase

Time of Flight Mass-Spectrometry
Photoelectron-Photoion Coincidehce - PEPICO
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Time of flight to mass spectra of the

ionic fragments

Methyl-benzene

285 eV
2500 —m8 ———————— —
o
. %,
2000 | L J
_g 1500 | -
5}
QO
1000 | -
500 | -
0 L ' ' v L v LJ L '
0 1000 2000 3000 4000 0 20 40 60 80 100 120 140

Time of flight (ns)



Methyl-benzene (toluene) - C.H.CH.:
278 — 302 eV
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Main Pathways of photodissociation due to soft X-ray photons

CeHsCHs + hy  — CgHsCH3 + e
CeHsCH3
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Partial lon Yield of methyl-benzene with photons of 285 eV
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Mass spectrum of toluene at 285 eV
Double ionization in detail

| Toluene - 285.1 eV |
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Partial lon Yield (PlY) of toluene at photon
energy of 285 eV
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- Photoabsorption, photoionization and photodissociation
cross sections of toluene,

- Double ionization of toluene and dicationic production

Energy (eV) Cross-sections (cm”)
T ph-aba Tph-d

Toluene

2779 .2 x 107 4.8 x 107~ 57 x 107

285.1 9 x 107" 3 x 1.8 x 1077

286.6 8 x 10718 4 % 107 1.7 x 107'8

289.1 7.3 % 10718 8 % 7.1 % 10718

302.7 9.5 x 107'® 0 x 94 x 107'8

Benzene (Boechat-Roberty et al. 2009)

285.1 42 x 1071% 7 % 3.7 % 10718
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T Dra AGB star - L = 3.2x10%" erg s (Ramstedt et al. A&A, 2012)

Temperature
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Photoionization, photodissociation and double ionization
profile at T Dra AGB,

| —— jonization rate
- —— photodissociation rate
+ —— double ion production rate
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C_H_* Stability







Band ratio of PAHs detected at AGNs
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NGC 1333 IRAS4A
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Dehydrogenation & Fragmentation
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