PHYS-468 Exercise 11 – Electron Microscopy
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. What is the main advantage of using EM compared to other microscopy techniques?
2. How do electrons interact with a sample (consider different types of scattering)?
3. What are some of the challenges when using EM on biological samples?
4. Explain in your own words what the back focal plane is and why it is the Fourier transform of the projection of the sample. How is the scattering angle related to the size of an observed structure (think of proteins)? 
5. Explain what the CTF is. Why is the CTF an issue for imaging proteins and determining their structure?
6. For what reason are samples stained with heavy metals in RT-TEM? Why does Cryo-TEM have higher resolution than RT-TEM?
7. What are the differences between RT-TEM, Cryo-TEM, SEM and SBF-SEM (consider sample preparation, electrons recorded / scattering, resolution, etc.).
8. Why do we image cryo-EM samples on a holey carbon grid instead on one with a continuous carbon film?
a. Could you think of a reason when to use a grid with a continuous film for imaging? What could be the advantages, what the disadvantages?
9. Why are cryo-EM images so noisy? 
10. What is the issue for cryo-EM when your sample is heterogeneous? 
11. Why is it important to reach 3Å resolution?
12. Microfluidic devices are promising improvements in the overall workflow in cryo-EM. What are these improvements?  
