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만물의 근원

Thales:   water (水)
Anaximandros: apeiron (무한자)
Anaximenes: air (空氣)
Anaxagoras: 스페르마타 (種子)
Herakleitos:  fire (火)
Pythagoras: number (數)
Democritus/Lucippus:  Atom (原子)
…



atoms = indivisible particles

"Any substance could be subdivided until an indivisible atomos was reached"

데모크리토스의 목걸이
PROBLEM
Determine the length of the row that is obtained when the atoms 

in a 1 mm3 grain of table salt are placed one next to the other.

DATA (from the CRC Handbook of Chemistry and Physics)

Density of salt:  d(NaCl) = 2,165 g/cm3

Ionic radius of sodium: r(Na) = 0.97 A = 0.97x10-10 m
Ionic radius of chlorine: r(Cl) = 1.81 A = 1.81x10-10 m
Atomic weight of sodium: M(Na) = 22.9898 g
Atomic weight of chlorine: M(Cl) = 35.453 g
Avogadro's number: NA = 6.02252x1023



Rutherford Experiment (1911)



Chadwick (1932)



Bohr’s atom

“Quantum Physics”

“Classical” vs. “Quantum”



Particle-Wave Duality

Ref: Introduction to particle physics: 
http://perso.club-internet.fr/molaire1/e_plan.html



빛의 근원

원자의 양자적 모습



Uncertainty (불확정성)

particle like naturewave like nature

observed electronelectronic orbital

Before collision

After collision



불확정성의 원리
(Uncertainty Principle)

"The more precisely 
the POSITION is determined,

the less precisely 
the MOMENTUM is known“

Heisenberg (1927)

http://www.synaptic.bc.ca/ejournal/uncertin.htm

양자 올빼미



원자 핵보다 더 작은 입자?



쿼크 (핵자)

중성미자



반입자 (anti-particle)

근본 상호작용



상호작용에 대한 양자적 관점

중력



일반 상대론

중력의 양자?
Graviton?

전자기력

QED
(Quantum Electro-dynamics)



강력



약력





통일장 이론

초끈 (Superstring)





Big Bang

우주의 역사



물질의 탄생


