Student Expectations
Synchrotron Test SAC

You will be expected to:

· Explain the function of the main components of a synchrotron: electron gun, Linac, RF cavities, booster ring, storage ring, undulators, wigglers, beam lines and work stations.

· Explain the way magnets are used to bend the electron beam. F = qvB = evB, and calculate the radius of curvature  r = mv/qB = p/qB

· Calculate electric field strength: E = V/d

· Determine the force on an electron in an electric field: F = qE =qV/d

· Relate the work done on an electron in an electric field to the gain in kinetic energy of the electron: W = Fd = Vq = Eqd = 1/2mv2
· Define the properties of synchrotron light and compare them to conventional X-rays.

· Identify interactions as involving Compton ((E = h(f = h(fin – fout) = ½mv2)  scattering, Thompson (Ephoton before = Ephoton after) scattering or the photoelectric effect (Ek(max) = hf – w).

· Calculate change in photon frequency and electron momentum and or kinetic energy when inelastic collisions occur.

· Convert between eV and J.

· Use the Bragg diffraction formula, 2dsin( = n(, to determine interatomic spacing in crystals.

· Explain the principles behind Bragg diffraction. 

· Extract information from 2( graphs of powder diffraction samples.

