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Molecular Fluorescence Spectroscopy Lab

. This lab is about molecular fluorescence spectroscopy. In molecular fluorescence spectroscopy, a molecule |
: (UV) or visible radiation and then the emission of light of longer wavelengths is detected. Many common mate
human teeth, riboflavin (vitamin B2), etc. fluoresce, emitting visible light after absorbing ultraviolet light. Fluore
. technique of considerable practical importance. Measurements of fluorescence can provide important inform
: jts quantity and local environment, etc. Fluorescence spectroscopy finds widespread use in basic and appliec
biological sciences fields of sensing, environmental monitoring, DNA sequencing, cell identification and sortir
: Analytical techniques based on fluorescence can yield low detection limits and are very sensitive (approach t
methods), highly specific, often economical and relatively simple to perform. The high specificity arises from t
. exhibit specific excitation (absorption) and emission (fluorescence) wavelengths. In crime investigation. fingerg
yellow fluorescence, when argon-ion lasers are used to flood an area with intense blue light.

Excitation of all molecules does not produce fluorescence. Several factors affect the fluorescence. For examp
: aromatic, polycyclic aromatic or contain multiple-conjugated double bonds with a high degree of resonance :
Substituents such as -NH2, -OH, -F. -OCH3, -NHCH3, and -N(CH3)2 groups often enhance fluorescence whe
: NOz, and -COOH groups decrease or quench fluorescence. Molecular rigidity or presence of fluorophore in g
. enhances the fluorescence. Atoms are generally not fluorescent in condensed phases, except lanthanide ele
and terbium ions are fluorescent. Fluorescence in these ions results from electronic transitions between f orbi
: the solvent by higher field orbitals. These properties provide very useful information about the substance and
: aoplications.
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Introduction
Experiments olecular Fluorescence Spectroscopy
Targ et Audience 1 Infroduction to the fluorescence spectroscopy principle

2. Familiarization with the fluorescence Instrumentation

ObJE‘CtIVE‘ 3 Familiarization with Excitation and Emission Spectra, Mirror Image Relation and Stokes Shift

4, Demonstration of Solvent Effects on Fluorescence Spectra of a Fluorophore
ACknDWlEdgement 5 Demonstration of pH Effect on Fluorescence Excitation and Emission Spectra of a Fluorophore
Feedback 6. Effects of Fluorophore Concentration on Fluorescence Spactra: Inner Filter Efiects

7. Relationship between the Concentration of a Fluorophore and its Fluorescence Intensity: Determination of Unknown Concentration of an
Analyte
8 Determination of Fluorescence Quantum Yield of a Fluorophore
9. Fluorescence Quenching and Stem-Volmer Plot Estimation of the Quenching Constant from Stern-Volmer Plot
10. Effects of Excimer and Exciplex Formations on Fluorescence Emission

Chemical Sciences —Molecular Fluorescence Spectroscopy —List Of Experiments

@ Introduction
Objective
Theory
Procedure

@ Simulator
Quiz
References
Feedback

between two energy
: partietes (electr in th'i S‘ecu[e caus%ﬂaabsorption of light The absorption of light energy places the molecule in one of its many
i possiied highee r :

molecule undergoes a transition to an upper energy or excited state. This is known as excitation or absorption process. The absorption
¢ process is extremely fast (takes approx. 10-15 ). All electronically excited states have a finite lifetime during which the excited state
equilibrates with its surroundings. Therefore, after reaching the excited electronic state, the molecule returns to its ground state by losing the
: absorbed energy via various pathways that are either radiationless. in which no photons are emitted (energy converted into the disordered
i thermal motion of its surroundings), or radiative decay, which involves the emission of a photon. For example, the molecule can lose the
energy by internal conversion (heat), quenching (external conversion), by emission of a photon (fluorescence), or by first intersystem crossing
: and then emission of a photon (phosphorescence). A schematic of the processes that occur following the electronic transition is given by
Jablonski diagram’ after Polish physicist, Aleksander Jablonski.

. Introduction to the fluprescence spectroscopy principle

A molecule upon interactina-ﬂh;&ﬁerﬂi;ht may scatter a part of the light ( elastically. e.g., Rayleigh scattering or inelastically, e.g.. Raman
i scattering) and may ahsorb rezt,of Sﬁe liglgy An absorption of light may occur when the photon energy is equal to the energy difference

okecUle. The interaction of the oscillating electromagnetic field of the radiation with the charged

iomal lvibrational or electronic states, depending on the amount of the absorbed energy. Thus the
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