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Many-body system of gravitating particles
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Boson star: Stability and scaling
[Lieb-Yau 1987]
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and also: [Erd6s-Yau, 2000], [Rodnianski-Schlein, 2007]



T he super-critical regime G > Ggyit
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- does this blow-up describe the collapse of boson stars?

I.e., can the many-body dynamics be approximated by
the Hartree dynamics also in the super-critical regime?
(this was an UNPROVED assumption until today!)

our analysis = affirmative answer




Collapse and loss of regularity [M-Schlein,2010]
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T he strategy:
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[. Closeness between Hartree and Hartree(e)
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II. Fluctuations in Fock's space
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Expansion in coherent states
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w T hus, the core is the (challenging) estimate
Uk, KUl Q) < O(lefllg2) S 1

(a’ la Rodnianski-Schlein,

higher regularit
more difficult: (—A) — (1 — A)1/2) (hig gularity)
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m |ast, (a trick with density matrices)

Hilbert-Schmidt control = trace class control
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