
Molecular Fluorescence Lab 

 

1. Instrumental 

Aim: Get to know the equipment:  Spectrometer, LEDs 

1.1. Construct the following system: 

Important: DO NOT forget to add the ND filter 

 

 

Figure 1 – Setup for measurement of LED spectra 

1.2. Turn on the LED at a low power setting and set the integration time for the spectrometer so you can 

clearly see the peek, is the peek stable? Why? 

1.3. Increase the LED power till you find a stable setting, capture the spectra for several different 

integration times, and check for linearity.  

1.4. Capture the spectra of all LEDs, verify that it fits the supplier spectra. 

1.5. Use High ND value and check the gain response off the photodiode. 

 

  



2. Fluorescent and Absorption Spectra 

Aim: better understand fluorescence, and factors affecting the quantum yield and spectra. 

 

2.1. Construct the following system for fluorescence measurement, (for absorption same as fig 1): 

 

 

Figure 2 – Fluorescence measurement system 

2.2. Measure the fluorescence and absorption spectra for various concentrations of Fluorescein and 

Rhodamine  dissolved in water. What can you learn from these curves? 

2.3. Measure the  fluorescence  spectra of Fluorescein in Water, Ethanol, Methanol, Glycerol and 

Isopropanol, what can you learn from these curves? 

2.4. Measure the Fluorescence of Coumarin 6 (we will need it for part 5). 

2.5. Measure the absorption spectra of Nile Blue A Perchlorate (also needed in part 5). 

 

  



3. Beer-Lambert absorption law 

Aim: Beer-Lambert absorption and Fluorescence.  

3.1. Construct the following system: 

 

Figure 3 - Setup for measurement of the Beer-Lambert absorption Obtain the Beer-Lambert extinction-coefficient () for 
Fluorescein in water.  

3.2. Obtain the Beer-Lambert extinction coefficient in two ways. 

Constant path length / constant concentration. 

3.3. Measure and calculate the concentration of the unknown sample (in the two ways). 

3.4. Estimate the concentration of the unknown sample – Think how. 

  



4. Fluorescence Anisotropy 

Aim: Study photo-selection, rotational diffusion. 

 

Figure 4 – Fluorescence anisotropy measurement system 

4.1. Find the polarizers relative angle using the Malus' law. 

4.2. Find the system polarization correction factor using the 0%Glycerol sample, what is its main cause? 

4.3. Use the Perrin equation and find R0. 

4.4. Use the Perrin equation and Fluorescein lifetime ~4.0ns and calculate the apparent rotational 

constant and Stokes radius (make a reasonable assumption on the molecule shape) how does this 

compare to the known molecular size? And to the Stokes radius derived from translational diffusion 

constant (DT=300µm2/sec)? 

  



5. FRET (Förester Resonant Energy Transfer) 

Aim: study energy transfer between molecules, critical radius and separation dependence. 

 

5.1. Calculate the R0 for the Coumarin 6 – Nile Blue A FRET pair. 

5.2. Measure spectra for the Coumarin –Nile Blue solutions and find R0. 

5.3. Calculate the FRET efficiency of pair (Coumarin 6-Nile Blue A). 

 

 


