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PREREQUISITE

• Types of excitation

• Ground state and excited state



LEARNING OUTCOMES

• Knowledge of Jablonski diagram

• Electronic energy state

• Absorbance and photochemical phenomenon



• Jablonski diagram is a diagram that illustrates 
the electronic states of a molecule and the 
transitions between them.

• A Jablonski diagram is basically an energy diagram, 
arranged with energy on a vertical axis

• The energy levels can be quantitatively denoted, 
but most of these diagrams use energy levels 
schematically.

• The rest of the diagram is arranged into columns. 
Every column usually represents a specific spin 
multiplicity for a particular species. 

https://en.wikipedia.org/wiki/Electronic_state
https://en.wikipedia.org/wiki/Molecule


• some diagrams divide energy levels within the same spin 
multiplicity into different columns. Within each column, 
horizontal lines represent eigenstates for that particular 
molecule. Bold horizontal lines are representations of the limits 
of electronic energy states.

• Within each electronic energy state are multiple vibronic energy 
states that may be coupled with the electronic state.

• As electronic energy states increase, the difference in energy 
becomes continually less, eventually becoming a continuum that 
can be approach with classical mechanics.





PHOTOPHYSICAL PHENOMENON



REFERENCES

• Lewis, G. N., & Kasha, M. (1944). Phosphorescence and the triplet 
state. Journal of the American Chemical Society, 66(12), 2100-2116.

• Lakowicz, J. R. (1999). Introduction to fluorescence. In Principles of 
fluorescence spectroscopy (pp. 1-23). Springer, Boston, MA.

• Valeur, B., & Berberan-Santos, M. N. (2011). A brief history of 
fluorescence and phosphorescence before the emergence of 
quantum theory. Journal of Chemical Education, 88(6), 731-738.

• McGOWN, L. B., & Nithipatikom, K. (2000). Molecular fluorescence 
and phosphorescence.


