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Abstract: In this expository talk, | describe how "chaotic behavior" not only was discovered in the study of the Newtonian N-body problem, but also
isresponsible for severa strange appearing motions. Then, a mathematical outline of the general evolution of the universe, under Newton's laws, is
provided. No prior background in dynamics or the mathematics of the N-body problem is needed to follow this lecture
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Evolution for any number of bodies?

I, I - '
Theorem: As time goes to infinity, Saari, and later; Marchal and Saari

all mutual distances must satisfy

rik = Ot*?) rjx~ Ajt?’® rtik~Bixt OR ...
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Evolution for any number of bodies?

I, I - '
Theorem: As time goes to infinity, Saari, and later; Marchal and Saari

all mutual distances must satisfy

Tik = ot"?) 5 ;1”‘.1_‘"!“’;3 rik ~ Bji OR ...
© \
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Evolution for any number of bodies?

g | : .
Theorem: As time goes to infinity, Saari, and later; Marchal and Saar:

all mutual distances must satisfy

rik =0t??) rix~Ajpt?? rik~Bjxt  OR ...

o
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Evolution for any number of bodies?

g | : ;
Theorem: As time goes to infinity, Saari, and later; Marchal and Saar

all mutual distances must satisfy

rik = O(t*?) rjx~ Apt?’? rik~Bixt OR ...
N
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Evolution for any number of bodies?

I, | . h ‘
Theorem: As time goes to infinity, Saart, and later; Marchal and Saari

all mutual distances must satisfy

ik = O(fj";:;) 57 e *'1,,#&-3'3"{3 rjk ~ Bjkt OR ...
~

Cluster of galaxies
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Evolution for any number of bodies?

Saari, and later, Marchal and Saari
Theorem: As time goes to infinity, S ST . O K O e |

all mutual distances must satisfy

3k — ()(fji) rj'k ks *'1.jﬁ‘fmlis F ik ™ BJ“‘-f OR see
N
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Evolution for any number of bodies?

Saari, and later, Marchal and Saari
Theorem: As time goes to infinity, NS RIEERSIET ¥ SRS LSS oS

all mutual distances must satisfy

ik = ()(fj"f:;) 57 e *'1,,#&-!"3""{3 rjk ~ Bjkt OR ...

™~
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Evolution for any number of bodies?

Saari, and later, Marchal and Saari

Theorem: As time goes to infinity,
all mutual distances must satisfy

rik = Ot*?) rjx~ Apt?? rik~Bixt OR ...
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Evolution for any number of bodies?

Saari, and later, Marchal and Saari

Theorem: As time goes to infinity,
all mutual distances must satisfy

rik = Ot*?) rjx~ Apt??® rik~Bixt OR ...

™~
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Evolution for any number of bodies?

Saari, and later, Marchal and Saari
Theorem: As time goes to infinity, SR AR, 7 SRR oS!

all mutual distances must satisfy

ik = O(fj";:;) Vak ™ *'1,;&-!‘-'3";3 rik ~ Bjkt OR ...

Corresponds to what
we observe
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Evolution for any number of bodies?

Saari, and later, Marchal and Saari
Theorem: As time goes to infinity, NS SRS 7 SIS R SN

all mutual distances must satisfy

rjk = O(3) ik~ Apt?® ik~ Bjit  OR e

Corresponds to what
we observe
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Evolution for any number of bodies?

Saari, and later, Marchal and Saari
Theorem: As time goes to infinity, R SN .S ESRESMNSH o

all mutual distances must satisfy

rik =O0@*3) rix~ Ajut®? rik~ Bjxt  OR ...

Configurations

Corresponds to what
we observe
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Evolution for any number of bodies?

Saari, and later, Marchal and Saari
Theorem: As time goes to infinity, R S SN 7, S S A oo

all mutual distances must satisfy

rik = Ot*?) rjx~ Apt?? rik~Bixt OR ...

~

The diameter of the universe goes
Etc. to infinity faster than any multiple
of t

Configurations

Corresponds to what
we observe
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Theorem (Saari and Xia) For n > 3, there exists a
cantor set of examples where
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Theorem (Saari and Xia) For n > 3, there exists a
cantor set of examples where
Diameter of system

t

> OC
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Theorem (Saari and Xia) For n > 3, there exists a
cantor set of examples where
Diameter of system

t

> OC
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Theorem (Saari and Xia) For n > 3, there exists a
cantor set of examples where
Diameter of system

> OC

Join us in investigating the N-body problem

.

-0 Ly B

Thank you!
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Theorem (Saari and Xia) For n > 3, there exists a
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Join us in investigating the N-body problem
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