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Idea of Second Quantization

• First Quantization


• Fixed number of particles (e.g. electrons)


• Second Quantization


• Unfixed number of particles (e.g. electrons)


• We want to use sparse matrices as opposed to using a differential operator


• Large matrices can store more and be faster


• Creation and annihilation matrices



Tensor Product Representation

• Example


• |101>, where 1 is occupied, 0 unoccupied


• One to one correspondence with each possible state

Example result is (00000100)^T



Creation and Annihilation Operators

• Creates/Annihilates at p-th index


• Annihilation:             = a       


• Creation: a+
[0 1

0 0]
[0 0

1 0]



Example

• a2



Anticommutator relations

Can be proved by properties of tensor products





Example





Example of One-electron expectation (energy)






