Is the Sky?

Bob Rutledge

Homer’s Physics: Feb 16 2007




8 Light Minutes Away

AO04 071 731 1700




o The Plelades

[The nearest star Prox;ma Cen*ls‘ only 4 21 ' _years 'a.w_:a}i]j
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“ Not Our Galaxy,
“« " butlooks a lot like it!







2.4 Million Light Years Away,




The “Wanderers” (Planets) and Epicycles

20035802 23:59:59 UT (UT)

This is what Mars
looks like as you
track its motion
across the sky!

Source: exporatorium.edu

The Ptolemaic system was based on
uniform motion (constant velocity)
around perfect circles.




Schema huius pramiffe diuifionis Sphararum,

Deferent

Planet




e It was not embraced; it still required
epicycles, and there

e Also: if the earth 1s moving, why do we not
see the stars shift in parallax?




Seen by left eye Seen by right eye
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Parallax 1s the first step to measuring the distances to
everything in the universe - nearby planets, nearby stars.
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stars in units of
Earth-Sun Distance
(called
“Astronomical
Units” or AUs).




— Convert 1 arcmin to radians (2.9x10-*radians)

— D >1AU/2.9x10“4radians = 3400 AU. That’s a
big universe!

— But how big 1s 1 AU? They didn’t know.




death, analyzed these observations, and found the
planet’s orbits can be described as moving through
ellipses (not circles) with the sun at one of the t
focii.
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First Astronomer to successfully predict a Transit of Venus! (1631)




Galileo Galile1 (1564-1642)

- * The telescope was first discovered, not by Galileo, but



What Galileo did with the Telescope
(1610)




Newton’s LLaw of Gravitation
(1687) W

Newton 1643-1727




The Accurate Measurementaﬁif the
Astronomical Unit (Earth-Sun Dlstance)




Equatorial Plane (Edge on)




Side View As Seen from
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Coming Transit of Venus
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2004 Transit of Venus
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Figure 2 - World Visibility of the Transit of Venus — 2004 June 08

Transit
., I Frogress
S? At Sunrise

1207 W 1207 W B0 W B0° E 1207 E 120" E

.
Longitule Fred Espenak, NASAIGSFC

Figure 3 - World Visibility of the Transit of Venus — 2012 June 06

Transits since




June 8, 2004
Venus Transit of the Sun

Parallax Effect: Sonderborg, Denmark Time Lapse Video (x100)
vs. Exmouth, NW Australia

Credits: Astronomy Group Sonderborg; Learmonth
Solar Observatory




Learning the Size of the

Astronomical Unait

e Copernicus (1473-1543): The Sun is the center of the Solar
System

2 3
+ Kepler (1571-1630): Observed that 2~ € @




Thank You!




