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Motivation

« Titan's atmosphere
« Active N & C chemistry

 Evidence for aromatics

Waite, J. H. et al. Science 316, 870-875, 2007

* Interstellar medium
« PAH mid-IR emission bands

* 6.2 um band shift by N-inclusion

Mattioda et al. J. Phys. Chem. A 107, 1486, 2003
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IPEPICO Experiments
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Threshold Photoelectron Spectra

IP=(8.53 +0.02) eV
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Mass Spectra
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Breakdown Diagram
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Appearance Energies

+ RRKM model fit: gy _ 1 G(EY) HCN-loss H-loss
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Hydrogen Loss Channel

Q | E()/ev I | E()/ev

H2 11.914 Hl 11.903
H3 12.819 H3 12.126
H4 12.888 H4 12.728
HS5 12.870 H5 13.209
H6 13.099 Ho6 13.209
H7 13.024 H7 13.164
HSE 13.115 HSE 13.208

Energies calculated using CBS-QB3
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CgoH-N* Potential Energy Surface
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Appearance Energies

+ RRKM model fit: gy _ 1 G(EY) HCN-loss H-loss
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Appearance Energies
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Appearance Energies

* RRKM model fit;

k(E)

1 G(EY)

Sztaray et al. J. Mass Spectrom. 45, 1233, 2010

- Appearance energies

Channel Quinoline Isoquinoline
HCN-loss 11.9+0.1 11.6+0.1
H-loss 12.0+0.1 12.1+0.1

Energies in eV
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Conclusions

« Main dissociation pathway <15 eV is HCN-loss (~60%)

« Appearance energies (AE in eV) for HCN and H-loss:

Channel Quinoline I Isoquinoline
HCN-loss 11.9+0.1 11.6 0.1
H-loss 12.0+0.1 12.1+0.1

* C,H, loss from naphthalene (AE = 12.26 eV)

West et al. J. Phys. Chem. A 118, 7824-7831, 2014

 Reverse: Large barrier for the addition of HCN to PA** / BCB™*

Hamid et al. Chem. Phys. Lett. 543, 23-27, 2012

No unambiguous identification of product species (PA** / BCB'™)
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Outlook: Structural Information

« Structural determination using IRMPD @ FELIX

DAQ computer

PANH Sample _WV—U—
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SWIFT TOF tube
MCP

% ArF laser

» |somer specific detection of photodissociation products

* Isomer specific detection of ion-neutral reaction products
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