Name .....................................................

PLEASE USE THE SPACE PROVIDED FOR ANSWERS. YOU CAN WRITE AND DRAW AND SEND A SCAN/PHOTO – JUST MAKE SURE EVERYTHING IS DECIPHERABLE.

1. What is the duration of one optical cycle (the period of one oscillation of the electric field) for a laser pulse with the spectrum centered at around 800 nm? What is the corresponding optical frequency (in Hz)?
2. Explain one mechanism that is used for modelocking modern fiber lasers. Draw a sketch of a laser that uses this mechanism.
3. What is the frequency spacing between two consecutive modes of a linear laser cavity? What is the interpretation of the inverse of this value?

4. What does it mean that the sum frequency generation process is of type I? 

5. Make a sketch of a single-stage OPCPA regenerative amplifier system and name the key components.
6. Draw a sketch of the 4f zero-dispersion stretcher with diffraction gratings and lenses. Mark the important distances and the position of the Fourier plane.

7. What is optical rectification?
8. What are the four conditions that are necessary for efficient second harmonic generation in a crystal?
9. Draw a schematic of a simple SHG FROG.
10. Explain, on the qualitative level, how the spectral phase is reconstructed from the SPIDER interferogram.
11. List three advantages of using short (femtosecond) laser pulses to machine (cut) various materials, compared to using long (or CW) laser sources?
12. How does the Keldysh (recollision, three stage) model describe high harmonic generation during interaction of atoms with intense light fields?
