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A = 52 R

“If I have seen further it is by standing on the shoulders of Giants.”
— Isaac Newton, The Correspondence Of Isaac Newton

“I do not know what I may appear to the world, but to myself I 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.”

— lsaac Newton

IRTERN. Dunni ng-Kruger Effect

R R o I

iR 5 AEKF

“I am enough of an artist to draw freely upon my imagination.
Imagination is more important than knowledge. Knowledge is limited.

Imagination encircles the world.”
— Albert Einstein
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Pierre Agostini Ferenc Krausz Anne L'Huillier

Prize share: 1/3 Prize share: 1/3 Prize share: 1/3

“for experimental methods that generate attosecond pulses of light for the study of electron
dynamics in matter”

Experiments with light capture the shortest of
moments

The three Nobel Laureates in Physics 2023 are being recognised for their
experiments, which have given humanity new tools for exploring the world
of electrons inside atoms and molecules. Pierre Agostini, Ferenc Krausz and
Anne L'Huillier have demonstrated a way to create extremely short pulses of
light that can be used to measure the rapid processes in which electrons

move or change energy.



Nicolaus Copernicus Tycho Brahe Golileo Galilei Johannes Kepler Isaac Newton
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Figure 1.10 Tycho Brahe’s castle, Uraniborg (a), and his observatory, Stjerneborg (b),
on the Island of Hven. Image: Wikipedia Commons.
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Figure 1.11 Observing the elevation of a star as it transited due south. Observatory image:
Wikipedia Commons. Note, on the original, the window is too high.
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point directly above the observer.



Measuring time
the transit circle telescope

As in any 19th-century observatory,
the telescope in this room was at

the heart of the work of Sydney
Observatory. Known as a transit circle,
it was used by astronomers to find the
exact time, the positions of the stars
and the geographical coordinates of
the Observatory.

To find the time, the transit circle
telescope relied on the regular daily
spin of the Earth. As the Earth spun,
stars passed through the field of view
of the eyepiece. Imagine a giant clock
with only one hand: the stars are then
the numbers on the clock face and the
telescope is the hand showing the time.

R SR g 3P v B

mmwwmhnMumwmodeb
at Sydney Observatory, about 1907,

(Bottom) The grand astronomical clock dial on the Strasburg’ clock model,
made in 1889, on display in the Powerhouse Museum.
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The radius vector (the line joining the centres of the Sun and Planet)
sweeps out equal area in equal times
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Figure 1.17 Newton’s thought experiment using a cannon ball.
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R 0=(1/2.36 X10%) X2 X n=2.66 %X 10 *°rad.
St ( HER N6 1H27.32K=2.36E6F))

d=D—R=R/cos8—R=R|[(1/cos8)—1].
1/cos 8= 1+ (8%/2).
d=RX6°/2

=[3.84 X 10°m X (2.66 X 10)*] /2
=1.36X10’m.
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Figure 1.18 Geometry of the Earth—-Moon system.
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In 1983, Milgrom proposed a modified Newtonian
dynamics in which F=ma is modified to F=may, which y
is 1 for large acceleration, becomes a/a when a is
small.
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T3 8y 5 = o e a=v/r F=ma mvw/r=Gmm/r.
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Cancelling m_and r, we get:
v=Gm/r
The period P of the orbit is simply 2ntr/v, so v=2nr/P.

Thus, 4 r/P*=GmJr
Giving: 4n°r’=GmP-

(Mmg>>m,;
D) 7'; 5] ] %ij] y Dividing both sides by Gm_and swapping sides gives:

P? = (4®*/Gm)r’.
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Figure 1.19 The Cavendish Experiment.
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Figure 1.20 A rubber sheet analogy of the distortion of space-time by mass

Matter tells spacetime how to curve; spacetime tells matter how to move.
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Gravitational wave detection wins physics Nobel

Rainer Weiss, Barry Barish and Kip Thorne share the 2017 prize for their work at LIGO to
detect ripples in space-time. ]ﬁJ %xﬂ‘] , %[J E T

Davide Castelvecchi gg—‘-‘{k{/ﬁ j_l_/‘
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Rainer Weiss (left), Barry Barish (centre), and Kip Thorne (right), who led work to detect gravitational
waves.






