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Introduction 

Photochemistry is the study of chemical reactions that occur as a result of the absorption of light 

energy by molecules. When molecules absorb photons from ultraviolet or visible light, their 

electrons are promoted to higher energy levels known as excited states. These excited states 

possess different chemical properties compared to the ground state of the molecule, allowing 

reactions to occur through alternative pathways that may not be accessible under normal thermal 

conditions [1]. The concept of electronic excitation is fundamental to photochemical processes. 

When a molecule absorbs light, an electron moves from a lower-energy orbital to a higher-energy 

orbital. This excited molecule is typically unstable and may undergo various processes such as 

fluorescence, phosphorescence, or chemical transformation. These processes determine the fate 

of the excited molecule and the type of reaction that occurs [2]. Photochemical reactions have 

several advantages in organic synthesis. Because light can selectively activate certain molecules, 

photochemical methods often allow highly specific transformations under mild conditions. These 
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reactions may produce reactive intermediates such as radicals or excited-state species that enable 

unusual bond formations or rearrangements [3]. Photochemistry also plays an important role in 

natural biological systems. Photosynthesis in plants and photosensitive processes in vision are 

classic examples of photochemical reactions occurring in living organisms. In these systems, light 

energy triggers molecular changes that ultimately lead to the conversion of energy or the 

generation of biological signals [4]. Recent advances in photochemical research have led to the 

development of photocatalysis, where light-activated catalysts facilitate chemical reactions. 

Photocatalytic processes are increasingly applied in organic synthesis and environmental 

chemistry, offering energy-efficient and environmentally friendly reaction pathways [5]. The 

study of photochemistry therefore bridges fundamental chemical principles with practical 

applications in both natural and technological systems. 

 

Conclusion 

Photochemistry provides valuable tools for driving chemical reactions using light energy. By understanding how 

molecules behave in excited states, chemists can design novel synthetic pathways and develop efficient 

photochemical processes. Continued research in this field will contribute to advancements in organic synthesis, 

renewable energy technologies, and environmentally sustainable chemical methods. 
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