Full title: Chemical processes in cluster environments: mixed polyaromatic hydrocarbons and water clusters
Keywords (Up to 10 words/200 characters): polyaromatic hydrocarbons, AIMD, photoionization mass spectrometry, IR spectra, DFT, quantum chemistry, Gas gas Phase phase Chemical chemical Physicsphysics, astrochemical ices
Abstract (up to 250 words)
This proposalThe proposed investigation aims towill provide a comprehensive theoretical and experimental study of the interactions between water clusters and polyaromatic hydrocarbons (PAHs), which is crucial for understanding many chemical processes. 
In previous studies, we focused on the interactions of naphthalene and anthracene with small water clusters. Our results revealed that a variety of possible structural isomers could form and that the orientation of the water clusters with respect to the PAH depends on the size of the water cluster. The tendency of water is to stay remain clustered and not disperse around the PAH.  The formation of a unique structure where in which water molecules were confined inside the anthracene dimer was observed computationally, and conditions enabling such confinement were investigated. Moreover, chemical changes can occur upon ionization of the mixed clusters when water is the ionized moiety. 
In this proposalthe proposed investigation, we will perform density functional calculations and ab -initio molecular dynamic simulations together with single photon ionization mass spectrometry and Infrared infrared spectroscopy coupled with VUV photoionization mass spectrometry to study the structural and dynamical processes occurring in clusters of PAH dimers with PAHs of different sizes. The effect of the PAH size will be studied, together with the resulting chemical products upon ionization of the clusters. The proposed study will be carried out over a range of temperatures to study the dynamics of formation of PAH and water clusters. 
The experiments will be mirrored in our quantum chemistry calculations to gain a molecular-level understanding of the dynamic changes in those these systems, which are important to many chemical processes.  	Comment by Editor : I suggest deleting the highlighted text in order to be under the 250-word limit and as it is redundant with the first sentence of the abstract.
Impact Statement:
This proposalThe proposed study aims to provide a comprehensive understanding of the molecular-level interactions between polyaromatic hydrocarbons (PAHs) and small water clusters via theoretical and experimental techniques. Understanding the detailed interactions between PAHs of different sizes and shapes with small water clusters at different ranges of temperature and under the influence of ionizing radiation is crucial for many chemical processes in a variety of fields, such as astrochemistry and biology. Moreover, a detailed understanding of their interactions bears technological importance. 
Description in Lay Terms:
Molecular interactions of polyaromatic hydrocarbons (PAHs) and water clusters via long-range, van der Waals interactions are widespread in different environments, from biological systems to astrochemical systems far away from us. The goal of this proposalthe proposed study is to systematically study how such interactions depend on the size and shape of the PAH molecule. Moreover, studying the effect of temperature will aid us in identifying which processes can occur in different environments.  Upon interaction with radiations, different products can form, and we will study the evolution of the systems with time upon ionization. Using combined theoretical and experimental work, this proposalthe proposed investigation will reveal the important structural and dynamic products of PAH– water systems.

