
Scale invariance and universality







System remains invariant when we 

do the following transformation:





Simulate a giant robot walking on earth 











Simulate hypothetical planet motion





Motion in viscous medium































HW1: identify the eqn that describes water waves. How would you 
faithfully simulate ~100m scale ocean waves in a ~1m water tank?












Interacting particles

  

   



   

















































Two famous examples: 

2D gas with constant interaction (Stringari, 1997)

Unitary Fermi gas (T.L. Ho, 2000)



HW 2: Identify two interesting scale invariant systems with interacting 
particles with linear energy dispersion E= p 










Example: 2D gas.









































This is similar to heat transport equation.






































Consequence of scale invariance



   























































HW3 show that entropy density s and total energy density e are given by













