Physics at the end of the 20t Century

“There is nothing new to be discovered in physics now. All that remains is more and more
precise measurement.” - Lord Kelvin (1894)

| Corpuscular Theory of Light

Lord Kelvin(1894)

The Problem with Light
Sir Isaac Newton

Sir Isaac Newton, (born December 25, 1642 [January 4, 1643, New Style],

Woolsthorpe, Lincolnshire, England—died March 20 [March 31], 1727, London) English physicist
and mathematician, who was the culminating figure of the scientific revolution of the 17th century.
In optics, his discovery of the composition of white lightintegrated the phenomena of colours into
the science of light and laid the foundation for modern physical optics. In mechanics, his three laws
of motion, the basic principles of modern physics, resulted in the formulation of the law of
universal gravitation. In mathematics, he was the original discoverer of the infinitesimal calculus.
Newton’s Philosophiae Naturalis Principia Mathematica (Mathematical Principles of Natural Philosophy, 1687)
was one of the most important single works in the history of modern science.
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Thomas Young

Thomas Young, (born June 13, 1773, Milverton, Somerset, England—
died May 10, 1829, London) English physician and physicist who
established the pinciple of interference of light and thus resurrected the
century-old wave theory of light. He was also an Egyptologist who
helped decipher the Rosetta Stone.
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Max Planck, in full Max Karl Ernst Ludwig Planck (born April 23,

1858, Kiel, Schleswig [Germany|]—died October 4, 1947,
Gottingen, Germany) German theoretical physicist who

originated quantum theory, which won him the Nobel Prize for Physics

in 1918.
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Albert Einstein

Albert Finstein, (born March 14, 1879, Ulm, Wiirttemberg, Germany

died April 18, 1955, Princeton, New Jersey, U.S.) German-born physicist who
developed the special and general theories of relativity and won the Nobel
Prize for Physics in 1921 for his explanation of the photoelectric effect.
Einstein is generally considered the most influential physicist of the 20th
century.
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Niels Bohr

Niels Bohr, in full Niels Henrik David Bohr (born October 7,

1885, Copenhagen, Denmark—died November 18, 1962, Copenhagen) Danish
physicist who is generally regarded as one of the foremost physicists of the 20th
century. He was the first to apply the quantum concept, which restricts the energy of a
system to certain discrete values, to the problem of atomic and molecular structure.
For that work he received the Nobel Prize for Physics in 1922. His manifold roles in
the origins and development of quantum physicsmay be his most-important

contribution, but through his long career his involvements were substantially broader,
both inside and outside the wotld of physics.

Inside an
Atom

BOHR MODEL OF THE ATOM
66 The Planetary Model of the Atom 99
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Arthur Compton

Arthur Holly Compton, (born Sept. 10, 1892, Wooster, Ohio, U.S.—diedMarch 15,
1962, Berkeley, Calif.) American physicist and joint winner, with C.T.R. Wilson of
England, of the Nobel Prize for Physics in 1927 for his discovery and explanation of
the change in the wavelength of X rays when they collide with electrons in metals.
This so-called Compton effect is caused by the transfer of energy from a photon to
an electron. Its discovery in 1922 confirmed the dual nature of electromagnetic
radiation as both a waveand a particle.
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Louis de Broglie

Louis de Broglie, in full Louis-Victor-Pierre-Raymond, 7e duc de

Broglie (born August 15, 1892, Dieppe, France—died March 19, 1987,Paris) French
physicist best known for his research on quantum theory and for predicting

the wave nature of electrons. He was awarded the 1929 Nobel Prize for Physics.
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Erwin Schrodinger
Erwin Schrédinger, (born August 12, 1887, Vienna, Austria—diedJanuary 4, 1961,
Vienna) Austrian theoretical physicist who contributed to the wave

theory of matter and to other fundamentals of quantum mechanics. He shared the
1933 Nobel Prize for Physics with British physicist P.A.M. Dirac.
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Figure 7.9 Mirror and box set-up allowing trapping of wavefunctions.
A wavefunction is shown at three different times.
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Photon self-identity problems.
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Dimension One: Bracha
1. Talmud Bavli, Bava Metzia 42a
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2. Ramban, Bereishis 6:19
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Dimension Two: Tefillas Shav
3. Mishna, Brachos 54a
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4. Rambam, Pirush Hamishnayos
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Dimension Three: Ayin Harah

How Does it Work?
5. Rabbeinu Yonah, Avos 2:11
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6. Chazon Ish, Bava Basra Siman 21
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Dimension Four: Eilu V'Eilu

The Concept
7. Talmud Bavli, Eiruvin 13b
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8. Talmud Bavli, Chagigah 3b
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Version One
9. Ritvah, Eiruvin 13b
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Version Two
10. Responsa Zivchei Tzedek, YD 26
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11. Introduction to Igros Moshe
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Version Three
12. Rashi, Kesubos 57a

X720 7MY 77 92 pW IRD PR RAYY 720071 5377 MR TN I N MOORA IR P72 ORIIMKR N 9D 0D DAN L. - "ap KA
RPN RIIMR RINIVA 2 0T 11 2377 RNPM2 RN 7772 1 RII0K? RAYY 2°7° 1) RINOD RAYY 257 1 WaRp 7777
NPWA 02T W 9D TOINN DYV RAYY ORT TOWT PR KAV ORT TOWT PIAT 077 00 279K 2127 19K 19K 11’

RUjTAlal

13. Be'er HaGolah, Be'er Rishon

QAW 71 °D DA PIYN P XYW TWBR ORI ,INR TIT 2V 2007 NYT MW IWOR R 3 D ,NIDIDX *HY3 K]
P ROW IWOK R, XNV 7277 DX ARY .IAR 1272 DARN 0P 7102 R XPW IWDHK °X 7371937 23 %5 .0%5w3a 0°p2nn
95W3a 0°pPINM QIR 2121 RN PW AN 71°02 12 7777 XPW WDKK, 1377 OX 197,71 YW 3700 DX Arna xb
1 997.990W P10 DD NNX 73712 22pn TIAKRY IAR 23 7591 ,IR2INPW 1D IAR 777 DY 0IX 12 295w 93 1w IWDR X
07 MWK, I 0DORNM 07 »71 0YOWA 0°R2INN DAY AXW 7713 2°P0IYY NIDIDR DAWPW 977 ,MIDIOXR Y2y OXIp
IR AYITIN 1IN Q23 MR AT LY ANYH 77N TP IR PRI I7R WIRN RKHW 1KY DIPYINHT NIYVII 25 02 W 0°boRNN
77IN3 7271 937 93 101 PRIWPY 7730 N1 WK VWi 03,77 IR .0OWYNT 93 TIIR DM IR TAR OIID 1IN INR YR
IR W NP 7N 7T 172 w2 I 100K YW 1PT,A2I0Y 7°02 12 W NIDT? AN 12 WO AT P MR LRI 70 9D
XITW PYR 2¥ 1% 93I07,079571 25731 127 XXM DYIVIW 193 .NINRT D7 DAR 712 w2 1097 WD 191,M0K? 7n2
,2PINT TI0° 12 WOW NNRT RIT 137 IR TI0° 12 12 WO 11?2 9I01,09177 11 12 WOV NNRA RIT 197 217 TI0° X 0nPnn
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14. The Halakhic Mind: An Essay on Jewish Tradition and Modern Thought”, Rabbi Joseph B.
Soloveitchik, Written in 1944 and printed in 1986

It would be difficult to distinguish any epoch in the history of philosophy more amenable to the
meditating homo religiosus than that of today. ...

Philosophy remained the satellite of science until the beginning of the twentieth century. ...

Both [Aristotle and Newton] adopted a scientifically purified world as the subject matter of their
studies.

15. Dr. William Kolbrener (Tradition 30 (1996), pp. 21-43)

The Newtonian philosopher... posited the existence of a universe which was rationally quantifiable
and objectively given. The quantum physicist, by contrast, argued against... scientific objectivity...
Atomic and subatomic phenomena did not conform to the Newtonian’s rationalist map... There
was uncertainty... and even worse, quantum physics placed the ostensible objectivity of scientific
observation in doubt... There was no such thing as the innocent observer standing outside or above
an ostensibly pure objective reality... The scientist helped to create his experimental reality; there
was no such thing as purely objective date.
Thus quantum physics showed:

e There was no rationally ordered objective world.

e There was no methodological objectivity.
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16. INTRODUCTION TO THE PHILOSOPHY OF RAV SOLOVEITCHI, by Rav Ronnie
Ziegler LECTURE #20a: "The Lonely Man of Faith" (Continuation)Part 6a - The
Autonomy of Faith

http://etzion.org.il/en/23-lonely-man-faith-continuation-part-6a-autonomy-faith

Rav Soloveitchik's book, The Halakhic Mind, establishes the philosophical basis for his assertion of
the cognitive and methodological autonomy of Halakha. Actually, like "The Lonely Man of Faith,” The
Halakhic Mind focuses not just on Halakha, but more broadly, on the religious realm in general. (The
Rav did not choose the book's misleadingly particularistic title.) In this very technical work, the Rav
claims that the "epistemological pluralism™ of twentieth-century science allows us for the first time to
develop a genuine and autonomous philosophy of religion. (Epistemology is the science of
knowledge, dealing with the question of how we know things.) Just as contemporary science,
especially quantum physics (as opposed to Aristotelian and Newtonian physics), admits a variety of
ways of viewing the world and a variety of sources of knowledge, so too must philosophy. Therefore,
the elements of religion - in our terms, the details of Halakha - can serve as the basis for formulating
a worldview which is no less valid (but also no more valid!) than any other. Since science and
philosophy no longer claim to describe everything knowable, there is now room to turn to religion as
a source of knowledge - and religion is now free to explain itself in its own terms.
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