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J. C. Maxwell(1871-1879); L. Rayleigh(1879-1884)
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Sir J. J. Thomson(1884-1919); Lord Rutherford(1919-1937)
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Sir L. Bragg(1938-1953); Sir N. Mott(1954-1971)
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Sir B. Pippard(1971-1984); Sir S. Edwards(1984-1995)
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. m; The electrons can only travel in certain orbits (called by
Bohr as the "stationary orbits"): at a certain discrete set
of distances from the nucleus with specific energies

o Q MEREM
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The electrons of an atom revolve around the nucleus in
orbits. These orbits are associated with definite
energies and are also called energy shells or energy
levels. Thus, the electrons do not continuously lose
energy as they travel in a particular orbit.
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They can only gain and lose energy by jumping from
one allowed orbit to another, absorbing or emitting
electromagnetic radiation with a frequency v
determined by the energy difference of the levels
according to the Planck relation:

E1 — E2 = hv
where h is Planck’s constant.
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TS FmE @ 19004, AN THBRREMAIES “SINKMH” , Max Planck
HERE SINZ IR EH

B @ PlanckiA AN ZH K L 5| NrskEEFER U FnEE ST

@ 19054, Albert EinsteinFl & BA 5 RIL AR T IR

o @ Niels Bohr, Werner Heisenberg, Max Planck, Louis de

PR Broglie, Albert Einstein, Erwin Schrddinger, Max Born,
John von Neumann, Paul Dirac, Wolfgang Pauli, David
Hilbert, and others

° %LR%iP, EZWEPREER - Bell’s Inequality
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MAY 15, 1935

PHYSICAL REVIEW

VOLUME 47

Can Quantum-Mechanical Description of Physical Reality Be Considered Complete?

A. EINSTEIN, B. PopoLsky AND N. ROSEN, Institute for Advanced Study, Princeton, New Jersey
(Received March 25, 1935)

In a complete theory there is an element corresponding
to each element of reality. A sufficient condition for the
reality of a physical quantity is the possibility of predicting
it with certainty, without disturbing the system. In
quantum mechanics in the case of two physical quantities
described by non-commuting operators, the knowledge of
one precludes the knowledge of the other. Then either (1)
the description of reality given by the wave function in

quantum mechanics is not complete or (2) these two
quantities cannot have simultaneous reality. Consideration
of the problem of making predictions concerning a system
on the basis of measurements made on another system that
had previously interacted with it leads to the result that if
(1) is false then (2) is also false. One is thus led to conclude
that the description of reality as given by a wave function
is not complete.
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meR Seated (L-R): W. Nernst, M. Brillouin, E. Solvay, H. Lorentz,
E. Warburg, J. Perrin, W. Wien, M. Sktodowska-Curie, and

ERAE H. Poincaré

BN Standing (L-R): R. Goldschmidt, M. Planck, H. Rubens, A.
Sommerfeld, F. Lindemann, M. de Broglie, M. Knudsen, F.
Hasenohrl, G. Hostelet, E. Herzen, J.H. Jeans, E.
Rutherford, H. Kamerlingh Onnes, A. Einstein and P.
Langevin.

Photograph of the first conference in 1911 at the Hotel
Metropole.
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RF TR

iji Photograph of the fifth conference in 1927

s A. Piccard, E. Henriot, P. Ehrenfest, E. Herzen, Th. De
Donder, E. Schrédinger, J.E. Verschaffelt, W. Pauli, W.

SR Heisenberg, R.H. Fowler, L. Brillouin; P. Debye, M. Knudsen,

BEYH W.L. Bragg, H.A. Kramers, P.A.M. Dirac, A.H. Compton, L.
de Broglie, M. Born, N. Bohr; I. Langmuir, M. Planck, M.
Sktodowska-Curie, H.A. Lorentz, A. Einstein, P. Langevin,
Ch. E. Guye, C.T.R. Wilson, O.W. Richardson
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No | Year | Title Chair
1 1911 | The theory of Hendrik Lorentz
radiation and quanta (Leiden)
2 1913 | The structure of matter
3 1921 | Atoms and electrons
4 1924 | Electric conductivity of
metals and related problems
5 1927 | Electrons and photons
6 1930 | Magnetism Paul Langevin
7 1933 | Structure properties of (Paris)
the atomic nucleus
8 1948 | Elementary particles William Lawrence
9 1951 | The solid state Bragg (Cambridge)
10 | 1954 | Electrons in metals
11 | 1958 | The structure and
evolution of the universe
12 | 1961 | Quantum field theory
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13 | 1964 | The Structure and J. Oppenheimer
Evolution of Galaxies (Princeton)

14 | 1967 | Fundamental Problems in R. Maller
Elementary Particle Physics (Copenhagen)

15 | 1970 | Symmetry Properties of Nuclei | Edoardo Amaldi

16 | 1973 | Astrophysics and Gravitation (Rome)

17 | 1978 | Order and Fluctuations in Léon van
Equilibrium and Nonequilibrium | Hove (CERN)
Statistical Mechanics

18 | 1982 | Higher Energy Physics

19 | 1987 | Surface Science F. W. de Wette

(Austin)
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20 | 1991 | Quantum Optics Paul Mandel )

21 | 1998 | Dynamical Systems loannis Antoniou
and Irreversibility (Brussels)

22 | 2001 | The Physics of Communication

23 | 2005 | The Quantum Structure David Gross
of Space and Time (Santa Barbara)

24 | 2008 | Quantum Theory of Bertrand Halperin
Condensed Matter (Harvard)

25 | 2011 | The theory of
the quantum world David Gross

26 | 2014 | Astrophysics and Cosmology Roger Blandford

(Stanford)
27 | 2017 | The physics of living matter: Boris Shraiman

Space, time and information
in biology

(Santa Barbara)
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Lamb shift "really" exists ?

FRN A 2P3/2

X ) =1, 3=3/2)
SETHER fine structure lﬁ

251/2

{1=0, )=1/2) /
Lamb shift 2P1/2 )

0.0000043726v (1=1,1=1/2) Casimir}y

(or 1057 MHZ) Vacuum

plates fluctuations

Lamb Shift Casmir Effect
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@ Hans Bethe, Sin-Itiro Tomonaga, Julian Schwinger,
Richard Feynman, Freeman DysonZ 24t IHit AU 53 .
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@ Bk

@ B5{K, BCS-theory, @ He-3 #&ii,Douglas D.
Bardeen, Cooper, Schrieffer Osheroff (1945-)

@ John Bardeen @ 1996 Nobel Prize, D. Lee and
(1957-Shockley Transistor, R. C. Richardson
1972-BCS)

"It is my great pleasure for sharing the same tree with you!"
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The Nobel Prize in Physics 1989
Morman F. Ramsey, Hans G. Dehmelt, Wolfgang Paul

The Nobel Prize in Physics 1989
Nobel Prize Award Ceremony
Norman F. Ramsey

Hans G. Dehmelt

Wolfgang Paul

Norman F. Ramsey Hans G. Dehmelt Wolfgang Paul

The Nobel Prize in Physics 1989 was divided, one half awarded to Norman F
Ramsey "for the invention of the separated oscillatory fields method and its use in
the hydrogen maser and other atomic clocks” the other half jointly to Hans G
Dehmelt and Wolfgang Paul "for the development of the ion trap technique”.

#1'%3 The Nobel Pri
Steven Chu, Cla

The Nobel Prize in Physic
Mobel Prize Award Ceremon

Steven Chu

Claude Cohen-Tannoudji

William D Phillips

Steven Cﬁu ,

The Nobel Prize in Physi
Tannoudji and William D
atoms with laser light”



David E Pritchard

BRofEe . .
- David E. Pritchard
e Qs physics professor at the Massachusetts Institute of Technology
(MIT). Professor Pritchard carried out pioneering experiments on the
BEF5FE interaction of atoms with light that led to the creation of the field of
e atom optics. His demonstration of the diffraction of a beam of atoms
EiRAE by a grating made of light waves opened the way to studies of the
EagE diffraction, reflection, and focusing of matter waves, similar to those
- with light waves. He has applied atom optics to basic studies of
quantum theory, to new methods for studying the properties of
atoms, and to the creation of devices such as the atom interferometer
] and atom wave gyroscope.
ETiBE
FRE A
P @ In 1990, he brought Wolfgang Ketterle to MIT as a postdoctoral

researcher to work on atom cooling, and stepped aside from that
field to allow Ketterle to be appointed to the faculty in 1992. Ketterle
pursued atom cooling to achieve Bose-Einstein condensation in
1995, a discovery for which Ketterle was awarded the Nobel Prize in
Physics in 2001, along with Eric Cornell and Carl Wieman of JILA,
Boulder, CO. Professor Pritchard also mentored Eric Cornell, who
was his graduate student.
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[ : The Nobel Prize in Physics 2012
Serge Haroche, David J. Wineland

The Nobel Prize in Physics 2012
Nobel Prize Award Ceremony
Serge Haroche

David J. Wineland
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Sk

Photo: U. Montan Photo: U. Montan

Serge Haroche David J. Wineland

The Nobel Prize in Physics 2012 was awarded jointly to Serge Haroche and
David J. Wineland "for ground-breaking experimental methods that enable
measuring and manipulation of individual quantum systems"
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FEfs Light speed reduction to 17 metres per second in an ultracold atomic gas,
EaEE Nature 397, 594-598 (18 February 1999).
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@ BT, dERIA. Univ. Vienna, Univ. Munich, UIUC;
a7 @ H[ETF, MPQ (Garching), Univ Heid, CNRS (Paris);
iz:; @ HET, Univ. Innsbruck, NIST, Univ. Maryland;

@ Attosecondi# ¥, MPQ (Garching), Kansas S. Univ.;
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o :=EEZRFFAERNIST, JILA (Joint Institute for
Laboratory Astrophysics)
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BT 4R http://www.nist.gov/

ERAE http://jila.colorado.edu/
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