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Abstract 
 

Polycyclic aromatic hydrocarbon (PAH) molecules are widely observed in diffuse interstellar bands (DIBs) via 

the absorption spectra in the optical region (0.4 and 1.3μm) [1- 3] and in aromatic infrared bands (AIBs) via the 

infrared emission spectra [1, 4]. In the interstellar medium, various forms of radiation, including photons, electrons 

and ions are prevalent. To understand how smaller molecules are produced through top-down fragmentation, it is 

crucial to study how large PAH molecules break apart when exposed to these different types of radiation. 

 

Hydrogen is the most abundant atom in the interstellar medium. It is known that the abundance of H2 in the cold 

interstellar medium cannot be explained by only considering the reactions in the gas phase [5]. It has been reported 

that the interaction of various ionizing radiation to PAHs can be one of the possible causes of the H2 formation via 

the dehydrogenation process in the interstellar medium [6].  

 

In present study, the coronene molecules have been bombarded by protons of energy by 100-300 keV. The time 

of flight mass spectrum has been recorded using a two-stage Wiley-McLaren type spectrometer. A large enhance-

ment in the doubly and triply ionized recoil ion is observed compared to the singly ionized one. The single, double 

and triple ionization yields have also been calculated using the continuum distorted wave–eikonal initial state 

(CDW-EIS) theoretical model and are compared with the experimental results. Fragmentation products and dehy-

drogenation in intact cations are also observed. This study is important to understand the ionization, fragmentation 

and dehydrogenation mechanism of large PAHs by the energetic heavy ions.  
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