What is I heoretical
Physics?
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BerrLiN. (Prof. Encke and Dr. Galle.)

Berlin M.T. R.A. Dec.,

1846 Sept. 23 nh ::;-6 3280 19'1670 -13' 22§72
24 8 54 4079 18 143 24 29°7

25 9 41 4570 16 59°8 24 554

26 10 11 54°3 15 43°3 2§ 22°2

27 8 29 489 14 428 25 44'6

28 1x 31 288 13 25°% 26 11°§

29 9 14 3'7 12 23'4 26 32°6

Oct. 2 31 5 352 9 770 27 41°4
6 8 o542 5 162 29 1°3

10 8 52 563 328 1 4272 —13 30 14'7

On Sept. 29, the diameter of the planet was found to be 2™79.
The planet is always compared with the same star of the gth
magnitude, the mean position of which is assumed to be,

R.A. Dec,
1846 Jan. 1 32'; 56' 56"4 -13° 26 90'6
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23:07 UT 23 Sep 1846

-

5.45 km/s

Happy birthday,
Neptune!

21:48 UT 11 Jul 2011

Bl

5.45 km/s
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o MERCURY

*_ Perihelion advances
2° per century
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Unification, Take |




Maxwell’s Equations

E-dgzq Gausss Law %Ei

/ B.dS =0 (no monopoles)
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Faraday’s Law -
dB
—_—— dt
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V-B=0 ﬁxﬁz_a_B
ot

(Differential Forms)
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“WVe can scarcely avoid the
- inference that light consists
. in the transverse undulations
| of the same medium which is
the cause of electric and
magnetic phenomena.”
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ELECTROMAGNETIC SPECTRUN

The diagram shows the entire spectrum of

electromagnetic waves., The scale at the

bottom indicates representative objects

that are equivalent to the wavelength Atomic
scale. The atmospheric opacity determines ' Nucleus
what radiation reaches the Earth’s surface. '

Representative
Objects
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“One cannot escape
the feeling that these
mathematical
formulae have an
iIndependent
existence and an
intelligence of their
own, that they are
wiser than we are,
wiser even than their
discoverers, that we
get more out of them
than was originally
put into them.”
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Space as a Material







Like Fish Discovering VWater

We Live in Cosmic “Universal Ocean”
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philosophical
implications




For fundamental physics:

Could all the apparent distinctions among
elementary particles arise from their interaction

with cosmic fields!?
Detailed investigation shows: Very possibly!

In this way, Einstein’s dream of unification has
evolved from mystic faith to quantitative science.
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Unification, Take 2

Why | @ SUsY
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For cosmology:

If space is - or, more flexibly, if space is filled
with - a material, could that material

change with time? (Specifically, could it
boil away in the hot Big Bang?) inflation

be radically different elsewhere!?
multiverse

Saturday, April 6, 2013



Theory and lechnology




|1 :
o With great powet, 7
» COEs reat esponsiply, 3
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cruder,

denser, /

cheaper,
reproductive!
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recurrence
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