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Chaos Theory

ABC

Aristotle

350 BCE 1890

Three-Body
Problem

Henri Poincaré

1898

Motion on certain
surfaces always diverge

Jacques Hadamard

1931

Studied Van der Pol
equation

Mary Lucy Cartwright

1963

Butterfly
Effect

Edward Norton Lorenz

1964

First demonstration of the
exponential divergence of

chaotic trajectories

Richard H. Miller

1967

Mandelbrot
Set

Benoit Mandelbrot

1971

Gutzwiller
Trace Formula

M. C. Gutzwiller

1971

Strange
Attractor

David Ruelle & Floris Takens
& Floris Takens

1975

Feigenbaum
Constant

Mitchell J. Feigenbaum

1977

Berry and Tabor
Conjecture

Sir Michael Victor Berry
& Michael Tabor

1979

Quantum
Kicked Rotor

Joseph Ford, Giulio Casati,
Boris Chirikov, & Fritz Izrailev

1984

BGS Conjecture
Random Matrix Universality

Oriol Bohigas Martí,

2015

MSS Bound

Juan Maldacena,
Stephen H. Shenker,
& Douglas Stanford



Quantum Mechanics

Black Body
Radiation

Max Planck

1900 1905

Photo Electric
Effect

Albert Einstein

1911

Discovery of
Nucleus Charge

Ernest Rutherford

1913

Atomic structure
Model

Niels Bohr

1922

Stern-Gerlach
Experiment

(Spin quantization)

Otto Stern & Walter Gerlach

1924

Wave-Particle
Duality

Louis De Broglie

1925

Introduction of
Spin

Wolfgang Pauli

1926

Schrödinger
wave Equation

Erwin Schrödinger

1927

Uncertainty
Principle

Werner Heisenberg

1927

Relativistic
Quantum Mechanics

Paul Dirac

1927-1940s

Quantum
Field Theory

R.P. Feynman, S. Tomonag
J. Schwinger & F. Dyson

1960s-1970s

Quantum
Chromodynamics

David Gross,
H. David Politzer,
& Frank Wilczek

Late 20th Century

Quantum
Information Theory

Early 21st Century

Quantum
Chaos



A time line
2000 2001 2002 2005

▶ November 2000: marmots start hibernating

▶ August 2001: marmots eat
▶ Semptember 2001: marmots eat

▶ July 2002: marmots eat
▶ May 2005: marmots awake from hibernation
▶ November 2005: marmots start hibernating again
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