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Problem 1 (Microscopic model of a random walk): In Lectures 1 and 2 we discussed various cartoons
for a random walk. These theories can be thought of as the effective theory for a more microscopic model,
one of which we will consider in this problem: a “free particle” in one dimension which can exchange
kinetic energy with a thermal bath. Consider a particle of mass m with position z and momentum p,
with MSR Lagrangian (here y and 7 are constants)

L=7ra'v+a;'z—7r%+a(i’ya+np). (1)

fy) '*S .
f @ A: Give a clear physical interpretation of this theory.

Al. What would be the naive (noise-free) equations of motion? What is the noise?

A2. What is the Itd Fokker-Planck equation for this stochastic theory?
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