SP425 Quantum Mechanics II

Homework Set #5





Due Date: Wed 26 Sept 2007
Topic:  ER Ch 9  Symmetrizing Wavefunctions
1.  Terms in the antisymmetrized wavefunction.  (Taken from ER prob 9.6 & 12   p 344)

a.  

The number of terms in the properly antisymmetrized wave function for two indistinguishable particles is 2.  (See ER eqn 9-9 pg 305 & pg 309.)   
The number of terms in the properly antisymmetrized wave function for three indistinguishable particles is 6.  (See ER pg 309.)  

Provide justification for the fact that there are N! terms in the properly antisymmetrized wave function for N indistinguishable particles.

b.  Fill in the following table.   You may need to use “Sterling’s formula” to estimate N!.

	Atom
	Number of electrons
	N!

	He
	2
	

	Ne
	10
	

	Ar
	18
	

	Kr
	36
	

	Xe
	54
	

	Rn
	86
	


Moral of the Story: properly antisymmetrizing wavefunctions is a major problem in computational quantum mechanics.  Most of the time, it’s more of a hassle than dealing with the perturbation corrections.
