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8. The Science of the Unpredictable

One Hundred Years of Uncertainty. Brian Greene, The New York Times, April 8, 2005

Before the discovery of quantum mechanics, the framework of physics was this: If you tell me
how things are now, I can then use the laws of physics to calculate, and hence predict, how things
will be later. You tell me the velocity of a baseball as it leaves Derek Jeter's bat, and I can use the
laws of physics to calculate where it will land a handful of seconds later. You tell me the height
of a building from which a flowerpot has fallen, and I can use the laws of physics to calculate the
speed of impact when it hits the ground... Quantum mechanics does not merely challenge the
previous laws of physics. Quantum mechanics challenges this centuries-old framework of physics
itself. According to quantum mechanics, physics cannot make definite predictions. Instead, even
if you give me the most precise description possible of how things are now, we learn from
quantum mechanics that the most physics can do is predict the probability that things will turn
out one way, or another, or another way still. [emphasis by the lecturer]
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9. Schrodinger's Cat

Quantum Trickery: Testing Finstein's Strangest Theory. Dennis Overbye, The New York Times,
December 27, 2005

In his [Schrodinger's] famous thought experiment, a cat is locked in a box where the decay of a
radioactive particle will cause the release of poison that will kill it. If the particle has a 50%
chance of decaying, then according to quantum mechanics the cat is both alive and dead before
we look in the box, something the cat itself, not to mention cat lovers, might take issue with.

10. Particles and Waves
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Quantum Trickery: Testing Finstein's Strangest Theory. Dennis Overbye, The New York Times,
December 27, 2005

Objects are represented by waves that extend throughout space, containing all the possible
outcomes of an observation — here, there, up or down, dead or alive. The amplitude of this wave
is a measure of the probability that the object will actually be found to be in one state or another...

11. Thomas Young’s ‘Double-Slit’ Experiment (~1800)
http://www.jracademy.com/~jtucek/science/
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12. Which way?
QED: The Strange Theory of Light and Matter. Richard P. Feynman, 1985

Now, here's an extra twist to the strangeness of Nature that I'd like to tell you about. Suppose we
put in some special detectors so we can tell through which hole(s) the photon goes through.
Here's what actually happens: the detectors never go off together. The photon does not divide in
two; it goes one way or the other. Furthermore, under such conditions the interference
disappears! [Edited by the lecturer for simplicity's sake]

13. Ambiguous Until Measured

One Hundred Years of Uncertainty. Brian Greene, The New York Times, April 8, 2005

Reality consists of a haze of all possibilities - all trajectories - mutually commingling and
simultaneously unfolding. And why don't we see this? According to the quantum doctrine, when
we make a measurement or perform an observation, we force the myriad possibilities to ante up,
snap out of the haze and settle on a single outcome. But between observations - when we are not
looking - reality consists entirely of jostling possibilities.

Quantum reality, in other words, remains ambiguous until measured. The reality of common
perception is thus merely a definitive-looking veneer obscuring the internal workings of a highly
uncertain cosmos. Which is where Einstein drew a line in the sand. A universe of this sort
offended him; he could not accept, as he put it, that "the Old One" would so profoundly
incorporate a hidden element of happenstance in the nature of reality. Einstein quipped to his
quantum colleagues, "Do you really think the Moon is not there when you're not looking?"
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15. What famous physicists thought about Quantum Physics
"I don't like it, and I'm sorry I ever had anything to do with it" - Erwin Schrédinger
"God does not play dice with the universe." -Albert Einstein

16. Halacha and Quantum Physics

The Water's Fine, but Is It Kosher? Crustaceans From Faucet Ruffle Orthodox Jews. Joseph
Berger, The New York Times, November 7, 2004

In an article in The Jewish Press, David Berger, a professor of history at the City University
Graduate Center and a rabbi, said, "The notion that God would have forbidden something that no
one could know about for thousands of years, thus causing wholesale, unavoidable violation of
the Torah, offends our deepest instincts about the character of

both the Law and its Author."

Rabbi Moshe Dovid Tendler, who is a professor of biology and of Talmudic law at

Yeshiva University... certainly does not worry about whether pious Jews who drank unfiltered
tap water in the past sinned. "The hidden things belong to God," he said. "We are responsible for
what we see. If you don't know about it and don't see it, then it doesn't exist. So those who drank
the water before were drinking kosher water."
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