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Synopsis Collective excitation in polycyclic aromatic hydrocarbon molecule is studied in collision experiments 

with intermediate velocity (50-180 keV) proton and FUV (15-40 eV) photon energy. In proton impact experi-

ments a clear comparison between pure ionization and capture ionization (or pure capture) process is done on the 

basis of ionization, evaporation, fragmentation process as a function of impact energy. Two mechanisms: large 

impact parameter collective excitation mode and closer encounters with higher amount of electronic energy loss 

leading to fragmentation were observed in proton collision process. The photon impact results were used to un-

derstand the origin of evaporation processes. 

     The structural and dynamical study for 

polycyclic aromatic hydrocarbons (PAHs) is 

important in astrophysics and in medical sci-

ence. A typical photoabsorption spectra of PAH 

molecules is dominated by two main feature, 

the π-π* resonance at about 6 eV and a very 

broad, strong σ-σ* at approximately 20 eV lead-

ing to collective excitation with large oscillator 

strength. This excitation is difficult to isolate 

from other physical processes due to broader 

energy deposition in ion-molecule collision. We 

have studied the contribution of collective exci-

tation in various post collisional processes like 

fragmentation, ionization, and collision dynam-

ics of PAHs in two independent ways such as 

pure ionization process and capture process 

(pure as well as capture ionization). The colli-

sion experiments of proton (ranging 50 to 180 

keV) with a PAH molecule naphthalene (D2h 

symmetry) was performed using electro cyclo-

tron resonance source. It is observed that the 

coupling of this excitation is to pure ionization 

as well as evaporation processes like loss of 

neutral H, C2H2 (see Figure 1) [1]. The photo-

electron spectroscopy experiments using syn-

chrotron source with pyrene (D2h) and fluorene 

(C2v) showed that collective excitation is cou-

pled to inner valence shell [2] and hence a good 

amount of excitation energy goes in heating 

which leads to above evaporation process. In 

addition to this the energetic of H, 2H and C2H2 

loss, proton emission is also studied. The frag-

mentation dynamics is studied in both the proc-

ess as a function of projectile impact energy. 

Figure 1. Ionization (top) and evaporation (bottom) 

behavior with proton impact energy. 
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