
Fluorimetry Introduction and Theory 

 

       Fluorimetry: Introduction 

Fluorimetry, also called fluorescence spectroscopy, is an analytical technique that measures the 

fluorescence emitted by a substance when it absorbs light (usually UV or visible). It is widely used 

for sensitive and selective detection of fluorescent compounds, especially in biochemistry, clinical 

analysis, and pharmaceuticals. 

 

 

 

 

    Key Features: 

• Highly sensitive (can detect very low concentrations). 

• Non-destructive method. 

• Selective, as only fluorescent substances are detected. 

 

      Theory of Fluorimetry 

1. Fluorescence Phenomenon: 

• A molecule absorbs energy (usually UV or visible light) and is excited to a higher electronic 

energy level. 



• After a very short time (~10⁻⁹ seconds), it returns to the ground state by emitting a photon of 

lower energy—this emitted light is called fluorescence. 

 

• The emitted light has a longer wavelength (lower energy) than the absorbed light due to 

energy loss (as heat) in the excited state. 

 

2. Jablonski Diagram: 

• A graphical representation of electronic transitions involved in absorption, non-radiative 

decay, and fluorescence. 

• Shows transitions between singlet states: S₀ (ground) → S₁ or S₂ (excited) → return to S₀ 

with fluorescence. 

 

3. Factors Affecting Fluorescence: 

• Chemical structure: Aromatic rings and conjugation increase fluorescence. 

• Solvent polarity and pH. 

• Quenching: Loss of fluorescence due to interactions (e.g., oxygen, halide ions). 

• Temperature: Higher temperature reduces fluorescence. 

 

4. Quantitative Fluorimetry: 

• Fluorescence intensity (F) is proportional to the concentration of the fluorescent molecule: 

 

Where: 

• KK: Instrument constant 

• ϕ\phi: Quantum yield 

• I0I_0: Intensity of incident light 

• ε\varepsilon: Molar absorptivity 

• cc: Concentration of analyte 



 


