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Quantum many-body physics

Describing quantum states of many particles

Quantum spin chain — consider N quantum spin-1/2 particles in a line
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Product states / no entanglement / mean field approx.

Approximation: each spin-1/2 particle in a single-particle quantum state
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Tensor descriptions

Use tensors to represent the state coefficients (e.g., in a computer)

—  General quantum state of N spins

— Unentangled quantum state of N spins
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Matrix Product State (MPS)

Constructing big tensors by contracting smaller ones
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MPS and correlation functions
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Spin chains, MPS, and area law
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