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Synopsis    The strong electon-electron correlation in PAH molecules resulting in giant plasmon resonance is 

excited effectively by high-perturbation collisions. It has been observed as a characteristic peak in the double dif-

ferential cross section of electron emission spectrum. 
 
The polycyclic aromatic hydrocarbons 

(PAH) are established to be present in the inter-

stellar medium [1-2] and have attracted a lot of 

attention in the last few decades. The PAHs are 

in general planar molecules having delocalized 

π-electron cloud that can oscillate collectively 

upon external perturbation. The collective exci-

tation are also known as giant plasmon reso-

nance (GPR), which results from strong e--e- 

correlations. We studied the absolute double 

differential cross section (DDCS) of electron 

emission using electron spectroscopy as well as 

the ratio of double-to-single ionization (DI-to-

SI) by using TOF-RIMS techniques in colli-

sions with highly charged ions (HCI).  

 

The GPR primarily decays via electron emis-

sion. However, observation of the GPR in the e-

emission channel is challenging due to the pres-

ence of large Coulomb ionization background 

of low-energy electrons. A novel idea is demon-

strated of using the highly charged ions to cre-

ate large perturbation strength in order to excite 

the plasmons effectively. For the first time, the 

GPR in a PAH molecule has been observed as a 

characteristic peak in the DDCS of electron 

emission [Fig. 1] and its angular distribution has 

been studied [3-4].   

 

We also studied the fragmentation of PAH 

molecule using the TOF spectroscopy. The 

electron correlation effects manifests in the 

double ionization (DI) process. The DI-to-SI 

ratios for PAHs upon HCI impact have been 

found to be substantially large as compared to 

the atoms and smaller gas molecules such as 

CH4 [5]. The detailed projectile charge (qp) and 

velocity (vp) dependence of the ratio has been 

studied for three different PAH molecules. The 

influence of GPR in these PAH molecules re-

sulting from the strong e--e- correlations has 

been shown by modeling the qp and vp depend-

ence of the ratio.  
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Figure 1. DDCS of e-emission from fluorene and CH4 at 

30o in collisions with 94 MeV Si13+ ion impact. 

The detailed results of the e-emission, as 

well as the DI-to-SI ratio will be presented. 
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