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A simple model: 1D harmonic trap Many-body wave functic—
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One-particle wave functions:
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Zero temperature: Random Matrix Theory I > 0: statistical physic
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| N, < index of GUE random matrices
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Result for the variance for large N (see Ref. [1])
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Quantum + thermal fluc Quantum fluctuations: Determinantal point proce
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(1) Fluctuations of A/, in the state Wina)

— Quantum fluctuations
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positions of fermions in a given state |W,1) form a determinantal point process| [2]

— T hermal fluctuations
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General formula for the Quantum regime Thermal regime
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Two temperature scales

Not

e 7o =1 (spacing of energies g) Universal

Quantum regime: T /To fixed and N — oo

Universal

o Tr = N (Fermi temperature)
Thermal regime: T/Tg fixed and N — o
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