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/- (Isaac Newton) 5 1642~1727
“If | have seen further, it’s by standing on shoulders of giants.”

ERETIH (Albert Einstein) % 1879~ 3£ 1955
“God does not play dice with the universe.”

78 (Niels Bohr) 1885 ~1962

“We are both onlookers and actors in the great drama of existence.”
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! World Year of Physics 2005

2 foundations of physics

® “God said, Let Newton be! And all was light.” — Pope: Epitaphs, 1730

* “Nature is pleased with simplicity, and affects not the pomp of superfluous causes.” --I. Newton:
Principia Vol. 3 (1687), translated into English by Andrew Motte (1729)

% “...to the same natural effects we must, as far as possible, assign the same causes.” --[&]_[33
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® “The qualities of bodies,---which are found to belong to all bodies within the reach of our
experiments, are to be esteemed the universal qualities of all bodies whatsoever.” --[&] )+

" “In experimental philosophy we are to look upon propositions inferred by general induction from
phenomena as accurately or very nearly true,---”  --[&]_FJ&

& “Absolute, true, and mathematical time, of itself, and from its own nature, flows equably without
relation to anything external.” ---1. Newton: Principia Vol. 1 (1687), translated into English by
Andrew Motte (1729)

® “Absolute space, in its own nature, without relation to anything external, remains always similar and
immovable. -5 FJ+

19" absolute motion

1 relative motion

12 «| frame no hypotheses, ...and hypotheses, whether metaphysical or physical, whether of occult
qualities or mechanical have no place in experimental philosophy.”  ---1. Newton: Principia Vol. 1,
General Scholium, (1687), translated into English by Andrew Motte (1729)

3 «| do not define time, space, place and motion, as being well known to all.” --[&] 33

1 “the axiomatic basis of theoretical physics cannot be extracted from experience but must be freely
invented,---” --A. Einstein Physics and Reality (1936)

1> ] seem to have been only like a boy playing on the sea-shore, and diverting myself in now and then
finding a smoother pebble or a prettier shell than ordinary, whilst the great ocean of truth lay all
undiscovered before me.” ---- D. Brewster Memoirs of Newton (1855)

16 «It is difficult even to attach a precise meaning to the term “scientific truth.” Thus the meaning of the
word ‘truth’ varies according to whether we deal with a fact of experience, a mathematical proposition,
or a scientific theory. ‘religious truth’ conveys nothing clear to me at all.”  ---- On Scientific Truth
(1929) — Answer to a Japanese scholar

7 phenomena

8 theories
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2 corpuscles

21 “The introduction of a Lichtather will prove to be superfluous---”  --A. Einstein: On the
Electrodynamics of Moving Bodies, Annlen der Physik (1905)
22 electrodynamics

% electromagnetic waves

#* simultaneity

% inertial system

% theory of relativity

2" transformation

%8 laws of nature

2 jnvariance

% rhythm

%! time dilation

% length contraction

% mass increment
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3 evidences

35

complementary

% pilot waves
¥ wave function
% statistical interpretation

39
40

uncertainty principle
complementarity principle

1 physical reality
“2 the observer
43 the observed

44

interaction
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45

“I1 (believe) in complete law and order in a world which objectively exists,” --Einstein’s Letter to

Max Born (1926)

46
47
48
49
50

conviction

substratum

curvature of space-time
God
‘Supreme God exists necessarily.” “He is omnipresent not virtually only, but also substantially....”

--1. Newton: ---Einstein’s Letter 1954

51
52
53
54

55

four-dimensional space-time continuum

Euclidian geometry

Riemannian geometry

“Gott wirfelt nicht.—God does not cast dice.”  --Einstein’s Letter to Max Born (1926)
“Raffiniert ist der Herr Gott, aber boshaft ist er nicht. —God is subtle, but he is not malicious.”

--A. Einstein: referring an experimental test of general relativity (1921)

56
57
58
59
60
61
62
63
64
65
66
67

“Anyone who is not shocked by Quantum Mechanics has not understood it.”
quantum physics

classical physics

observer-participancy

To know is to measure.
To measure is to disturb.

projection in Hilbert space

statistical interpretation

holistic view

Copenhagen interpretation
consistency

completeness
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68
69

theory of hidden variables

entanglement or non-separability of a cascade emission double-photon system
Bell inequalities

non-locality

quantum field theory

quantization of field

vacuum
vacuum polarization

uncertainty principle

aether

Dialogues Concerning the Two Chief World Systems, Dialogues Concerning Two New Sciences
41 f Spruch des Confuzius

“Nur Beharrung fuhrt zum Ziel, Nur die Fille fuhrt zur Klarheit, Und im abgrund wohnt die
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Dinner at International House in Berkeley, circa 1939.
Seated from left to right: Emilio Segré, J. Robert Oppenheimer, and
Chien-Shiung Wu. (Lawrence Berkeley Laboratory)
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Wolfgang Pauli at the International Congress in Rehovoth,1957
From left to right : ?, ?, R Peierls, ?, G Racah, Wolfgang Pauli, Dr Wu and C J Banner?

Scanned at the American
Institute of Physics

Dr. Wu attending an international conference on High Energy and
Nuclear Structure in Rehovoth, Israel.1967(19577?)
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C. S. Wu T.D. Lee C. N. Yang

Award Ceremony Speech

Presentation Speech by Professor O.B. Klein, member of the
Nobel Committee for Physics

* Your Majesties, Your Royal Highnesses, Ladies and Gentlemen.

The Nobel Prize in Physics to Professor Tsung Dao Lee and Professor Chen Ning
Yang for this year is concerned with some of the fundamental physical principles,
the so-called parity laws - in the first place the symmetry of Nature with
respect to right and left - in their application to elementary particles and
their reactions.

The first of these experiments was carried out by the Chinese physicist, Mrs. C.S.
Wu and her collaborators. Very schematically it consisted in the following ...........
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bject: Re: From Chiang Tsai Chien

Dear Mr. chiangtc:

Sent: Thursday, April 12,2012 3:57 AM

To: chiangtc@k-review.com.tw

From: dalehopp

Sul

but I will supply as much in formation as I can. First, Ray

]

although his widow persists. I am told that Dr. Hudson has poor short-term

memory, but I don't know if he can communicate. Dr Ambler is apparently in good mental health, although
he lives in one of the coastal islands off the Carolinas. I think Dr Schooley has alerted him to your project.

I hope someone else from NIST has written to you describing the situation here. I am fighting infections and
The grounds of the old NBS have long been the home of a District of Columbia University. I do not know

would not be able to speak with you on camera
the condition of the actual site, but it was recently dedicated a historical physical site, I was not able to attend

and don't know if the building has been diverted to a new use. A reconstruction of a portion of the actual
cryogenic apparatus was made at the NIST Gaithersburg site, where you may have seen it in 1989.

Hayward died several years ago,

will publish the

blisher in Singap

s

Sincerely,
Dale Hoppes

‘Wu’s birth and I was directed a project to make a documentary film for her.

ial anniversary of Mad

I am sorry that I can not be more helpful; perhaps you will find a younger reception at Columbia. I grew
rather fond of Dr. Wu during the time she worked with us and would like to see her properly honoured

1 always remembered the warmly reception Dr.Hayward gave to me when I met him in that spring day 22 years ago,I don’t know if you still contact with him and how is he?

‘We planned come to Washington DC on end of June or early July, I hope we can have an interview with you for our documentary film during that time.
With best regards!

I remembered I didn’t meet with you when I was writing the biography of Madame Chien Shiung Wu.That was in 1989 -1990 which was 23 years ago.
I met and talked with Dr. E. Ambler on 8th December 1989 and also with Dr. R W. Hayward on 22th March and Dr. R. P. Hudson on 23th March 1990..

Although the Chinese biography of Wu was published in 1996 ,the English edition was not done due many reasons.I know the World

English edition of my book this year,I will more than happy to sent a copy to you when it was published.

9/2012 02:22 PM, chiangtc(@k-review.com.tw wrote:

Dear Dr. Hoppes:
Time passed fast and this year is the

Chiang Tsai Chien

Sincerely,



physicsworlc

- 8 bmemghe 00

Roﬂectiotuonalh

Credit where credit's due?

It is often said that physicist Chien-Shiung Wu, who was born 100 years ago, should have
received a share in the 1957 Nobel Prize for Physics but missed out as a result of gender
discrimination. Magdolna Hargittai investigates the truth of the matter

Sep 13,2012

I often lecture on famous female scientists and if I do not mention Chien-Shiung Wu,someone almost invariably
asks why. This shows how well known she is among scientists.Not only is Wu highly respected — she is known
to some as the "First Lady of Physics" or the"Chinese Marie Curie" — but there is a general opinion that it was an
injustice that she did not receive the Nobel Prize for Physics together with Tsung-Dao Lee and Chen Ning Yang
in 1957 for her part in the experiment that proved that parity is violated in the weak force. But was this really an
example of gender discrimination? To find out, I decided to look into this question and weigh up the evidence.

Born in China in 1912, Wu's father was himself an advocate of gender equality, founding one
of the first schools in China that admitted girls, and he instilled the value of education in his
daughter. In 1934 Wu received her bachelor's degree in physics, graduating at the top of her
class from the National Central University in Nanjing. She then did a few years of research
but, unsatisfied with the opportunities for physicists in China at that time, moved to the US
where she completed a PhD at the University of California at Berkeley in 1940, and then took
up a brief research position. In 1942 she married Luke Chia-Liu Yuan, who was the grandson
of the first president of the Republic of China.




left-right symmetry. So, why did she choose to do this difficult
experiment? | had answered this question in an eulogy dated April 1997
(figure 1) after her death which translates as
“The research works of Ms. C.S. Wu were well known for their
precision and accuracy. But her great success was due to
another more fundamental reason: In 1956 pecple did not
want to do experiments to test parity conservation. Why was
she willing to do such a difficult experiment: Because she
had the penetrating perception that even if parity conservation
is not overthrown, this fundamental law of nature must be

tested. Herein resides her greatness.”
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Now about the label “the Wu experiment™: In the first half of 1957 the

three most important big conferences in physics naturally were all

dominated by the new subject of parity nonconservation. Record shows

the list of invited speakers at these three conferences as follows:

1) 1957 APS NY Meeting (Jan. 30 to Feb. 2): Wu, Lederman, Telegdi,
Yang.

2) VII-th Annual Rochester Conference (April 15-19): Lee, Frauenfelder,
M. Goldhaber, Wu. Barkas, Pless, Skinner, Lederman, Wright, Kaplon,
Goebel, Werle.

3) 1957 APS Washington Meeting (April 25-27): Lee, Wu, Garwin,
Telegdi, Crowe.

Wu spoke for the experiment at all three conferences, showing that she

was the accepted leader of that experiment, accepted by her

collaborators, and accepted by the community of physicists. Hence the

name “the Wu experiment”.
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The Experiments have always been Designed
with Great Elegance and,by Virtue of their
Elegance,a high Esthetic Quality.

Polykarp Kusch

(1955 Nobel Laureat)
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Dr. Chien-Shiung Wu
O M

1912 — 1997
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CS Wu: First Lady of physics research
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Madame Chien-Shiung WU

The First Lady of Physics Research
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Z—%I1 : Galileo Galilei, Robert Hooke, Isaac Newton, Christiaan Huygens,
Daniel Bernoulli, Joseph-Louis Lagrange, Charles-Augustin de Coulomb,
Alessandro Volta, James Prescott Joule, Thomas Young, Augustin-Jean
Fresnel, Nicolas Léonard Sadi Carnot, Michael Faraday, Rudolf Julius
Emanuel Clausius.

2 %1 : James Clerk Maxwell, Ludwig Eduard Boltzmann, William Rowan

Hamilton, William Thomson (Lord Kelvin), Hendrik Antoon Lorentz, John
William Strutt (Lord Rayleigh), Max Planck, Josiah Willard Gibbs, Albert

Einstein, Ernest Rutherford, Heike Kamerlingh Onnes, Niels Bohr, Louis
de Broglie, Max Born, Werner Heisenberg.

28 =%1] : Erwin Schrodinger, Wolfgang Pauli, Paul Dirac, Enrico Fermi,

%) 117518 (Hideki Yukawa), Lev Landau, A7k ¥z—E]
(Sin-ltiroTomonaga), Julian Schwinger, Richard Feynman, John
Bardeen, 15z (Chen Ning Yang), ZEF#E (Tsung Dao Lee), = fd
J (Chien Shiung Wu), Murray Gell-Mann, Steven Weinberg.
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