http://sunearthday.nasa.gov/2012/transit/webcast.php
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Mikhail Lomonosov, june 5, 1761
discovered, during a transit, that
Venus has an atmosphere

The atmosphere is is composed mostly of carbon
dioxide. There are several layers of clouds, many
kilometers thick, composed of sulfuric acid.
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Venus’ orbit is inclined (by 3.39 degrees) relative to the ecliptic

If in the same plane we would have 5 transits in 8 years




1336 20043 2012
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Venus: 13 years , Earth: 8 years
Each time Earth completes 1.6 orbits, Venus
catches up to it after 2.6 of its orbits

® about 10th June

.
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about 10th De-:eml:-er



Progress of the 2004 Transit of Venus pictured

rom NASA 's Soho solar observatory
Credit: NASA




Ascending (A) or Duration since last transit

In 6000 years 81 transits only

2CUG IR Descending (D) node (years and months)
6 December 1631 A
4 December 1639 A 8 yrs
6 June 1761 D 121 yrs 6 months
3 June 1769 D 8 yrs
9 December 1874 A 105 yrs 6 months
6 December 1882 A 8 yrs
8 June 2004 D 121 yrs 6 months
5 June 2012 D 8 yrs
11 December 2117 A 105 yrs 6 months
8 December 2125 A 8 yrs
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Venus’ Role in History

Copernican System vs Ptolemaic System

Galileo, 1610.

— Venus had a cycle which could e \
not be explained by its rotation o
around the earth

http://astro.unl.edu/classaction/animations/renaissance/venusphases.html




Venus’ Role in History
Size of the Solar System - Revealed!

Venus would occur on 4th
December 1639

e 1761 transit observations partly

successful in determining value
of A.U.







Early Estimate of the Astronomical Unit

Aristarchus of Samos (¢.310 - 230 BC):

Astronomical unit AU = distance from
Earth to the Sun

oon's Orbit




December 6, 1631

7. Dez. 1631 -

3. kontakt - .
Pierre Gassendi

(1592-1655)

e
Johannes Kepler
(1571-1630)




December 4, 1639

Jeremiah Horrocks
(1618-1641)

Amateur astronomer Horrocks

observed 1639 transit.

Horrocks missed the start of
the transit, but observed it
until sunset.

Horrocks’ record of "
the 1639 transit

St Michael’s Church
Hoole, England

{

His friend William Crabtree
observed it for only
30minutes because it
happened late in the day from
England. There are no other

i

-
-




Edmond Halley came up with the
idea of using the Mercury transit of
1677 to establish the sun-earth
distance. He called for the first
international multi-station study.

Observed from 70 stations.

The first large-scale international
scientific endeavor ever attempted.

First measurement of Venus disk
size

Lomonosov detects atmosphere as a
luminous ring at first contact

AU = 150 million km, less than 1%
difference from measurements
today




A new Method of determining the Parallax of the Sun
Edmond Halley

ifferent astronomers. Ptolemy and his followers, as also Copernicus and Tycho Brahe,
have computed it at 1200 semi-diameters of the earth, and Kepler at almost 3500;
Riccioli doubles this last distance, and Hevelius makes it only half as much. But at
length it was found, on observing by the telescope, Venus and Mercury on the sun's
disk, divested of their borrowed light, that the apparent diameters of the planets were
much less than hitherto they had been supposed to be; and in particular, that Venus's
semi-diameter, seen from the sun, only subtends the fourth part of a minute, or 15
seconds; and that Mercury's sem-diameter, at his mean distance from the sun, is seen

the sun from the earth is almost 14,000 semi-diameters of the latter.
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Guillaume-Joseph-Hyacinthe-Jean-Baptiste Gentil de la Galaisiere
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Phitos Transe. Vol EXI 'r.-..n XIV. i o0 TranSit 1769

Transit of Venus (detail) from
James Cook and Charles
Green's "Observations

Made ... at King George's
Island in the South Sea" in
Philosophical Transactions of
the Royal Society.

Vol. 61, 1771.
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Finding the distance to the stars

*The first parallax shift of a star was
detected in 1838 by an astronomer
named F. W. Bessel at the
Konigsberg Observatory in Prussia.

*The star was actually a binary
called 61 Cygni, a gravitationally
bound pair of red dwarf stars.

eBessel found that these stars were
making annual loops with a radius of
.29 arcseconds, corresponding to a
distance of 10.3 light years

Frederick W. Bessel



1874

9

December 9

G
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1 and plant life.

Venus described as identical to earth with
anima

ge generated enormous

Extensive media covera

public interest.

AU determined




http://earthsky.org/space/bill-sheehan-and-

tony-misch-video-of-1882-venus-transit







1882, the date of the last Venus transit, quote by
William Harkness of the U.S. Naval Observatory
from Sky and Telescope, Feb. 1995):

era has dawned upon the earth, and the June flowers are
blooming in 2004.

When the last transit season occurred the intellectual world was

awakening from the slumber of ages, and that wondrous
lentific activity which has led to our present advancea




Parallax

The distance to a nearby star can be measured by observing its — the
shift of its position on the sky relative to more distant stars. Parallax
1s caused by Earth’s motion around the Sun.

http://sci2.esa.int/interactive/media/flashes/2 1 1.htm




Vinus

Denmark

Auistralic
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How to calculate the AU
Venus at Greatest Elongation

VS /ES = sin(o)
o ~46.054 deg
VS/1 AU= sin(o)
VS =0.72 AU

SO...

EV=1-0.72 AU
=0.28 AU




How to calculate the AU Parallax

0.5 degrees

Observer 2

P
<




Searchmg for Extra- Solar Planets

Kepler 4b 2 Kepler 6b

1.000

Flux osss

Orbital
Period
(days)




Kepler's Planet Candidates: A Family Portrait
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International Space Station:
NASA astronaut Don Pettit, one of six members of the station's
Expedition 31 crew, plans to be the first person to photograph the
transit of Venus from space.
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eavailable on 10S (1Phone) and Android platforms

recreates a centuries-old experiment that was used to help calculate
the size of the solar system, the Earth’s distance from the sun.



Piece pour deux Cristals €crite par Frederic
BOUSQUET créée a I'Observatoire de Paris a
I'occasion des TRANSIT OF VENUS 2004/2012




http://venustransit.nasa.gov/2012/transit/webcast.php

http://www.exploratorium.edu/venus/

http://www.slooh.com/transit-of-venus/

http://www.astronomerswithoutborders.org/projects/transit-
of-venus.html




