PHYS-468 Exercise 09 – Spectroscopy with light
Due date: The exercise is due one week after the lecture on Tuesday before 13:00hrs.
Hand in: Submit the assignment to Moodle as a PDF file with the file name PHYS-468-Exercise-<number>-<name>.pdf, where <number> is a two-digit number (starting with “01”), and <name> is your name.

Name: Last name, First name
Sciper: ######

1. You genetically designed bacteria to produce a miracle drug that reverses balding of men and now you grow these bacteria at an industrial scale. There is an ideal time point at which you should collect your bacteria, for which you have determined the optical absorption of your bacteria culture. You also know the extinction coefficient of the bacteria culture solution. Your measurement cuvette has a length d and the initial light intensity is I0. Derive the relationship between I, the intensity you measure after light has passed the cuvette, and I0.   

2. The antibody “IgG” is a protein that has an extinction coefficient of 210’000 M-1cm-1 at 280 nm and a molecular mass of 150 kDa. Determine the concentration (molarity) for a measured absorption in a 1cm thick cuvette of 0.65. What would you do if the extinction coefficient were unknown?

3. What information can you get from CD experiments? What are the advantages of this method? Can you determine the melting temperature “Tm" of a protein using this method? 

4.  What’s the difference between fluorescence and Raman scattering?

5. Quenching is a process by which fluorescent labels lose their ability to emit light. Two such processes are static quenching, in which a “quencher” forms a complex with a fluorophore, and collisional quenching, in which the collision between a fluorophore and a molecule facilitates non-radiative transitions. Come up with an experiment to distinguish between static and collisional quenching. 

