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Transits of Venus

A What are they?

A How often do they occur?
A Why are they interesting?
A Where can | see one?

A How can | observe a
transit this year?

Credit: NASA/LMSAL



When Does a Transit Occur?

When Venus is Verius orbite 16 sun b 228 diavs
between Earth T
and Sun (Inferior
Conjunction)

AND

When Venus
crosses the
Eart hos
plane

Evening sky Morning sky

Figures are from
http://astrobob.areavoices.com/2010/10/28/allowne-to-introduce-you-to-venusdark-side/
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Venus -Earth Model

The image above shows the model of the orbit of Venus, relative to the
Earth, made by Benjamin Cole in Londonto explain the transit of Venus

to the Fellows of the Royal Society before 1761 (courtesy Science
Museum, London).



VenusTransits from Earth

Date Interval Node
years
1631 December 7 - Ascending
1639 Decembed 8 Ascending
1761 June 6 121 .5 Descending
1769 June 3 8 Descending
1874 December € 105.5 Ascending
1882 December € 8 Ascending
2004 June 8 121.5 Descending
2012 June 6 8 Descending

Node: direction of Venus motion In its orbit when it
crosses the plane of the Ea



Transit of Venus

A Why all the excitement?
I Because we want to know
I How Big Is/are
AThe Universe
AThe Galaxy
AThe Solar System
AStars
APlanets

I Which means we want to know distances
between objects




Principal Ways We Estimate
Cosmological Distances

Redshifts

Supernovae

RRLyrae and Cepheid

Main Sequence Fitting

Proper Motion

Galaxies, Quasars, Galaxy Clusters
_]' Distant Galaxies

I ]- Nearby Galaxies

| ]— Star Clusters in the Milky Way Galaxy

Stars in the Milky Way Galaxy
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Distance in parsec



How do you measure the size of things?
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Imagine

What do you do when you



Imagine

WHAT DO YOU DO WHEN YOU CAN'T USE A
RULER AT ALL?

Can you get relative sizes?
— That 1s x times bigger than thss?

13



Imagine

WHAT DO YOU DO WHEN YOU CAN'T USE A
RULER AT ALL?

A Can you get relative sizes?
I That Is x times bigger than this?
- Can you use geometry? Trigonometry?
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soh, cah, toa (sine, cosine, tangent)
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Parallax
W K AR W ﬁﬁ
Parallax is conceptually X SA? SB7
very simple - all one
needs to do Is measure

angles 10
and

know the exact value of
the Earth-Sun distance

1 AU = X miles
But how to measure Iit?

Parallax



A2+ B=C

sin a = B/C
cosa = A/C
tan a = B/A

sinb =A/C
cosb = B/C
tan b = A/B



Jeremiah Horrox (1619-1641)

A Predicted and observed the 1639 transit of
Venus




The Transit of 1639

The Transit of Venus over the Sun
or

AN ASTRONOMICAL TREATISE
on
THE CELEBRATED CONJUNCTION
of
VENUS AND THE SUN

ON the 24th of NOVEMBER, 1639.
By JEREMIAH HORROX.

N |the second place, the distance between
the centres of Venus and the Sun | found, by
three observations, to be as follows :

The Hour. Distance of the Centres.
At 3.15 by the clock.

3.35

3.45
ti®e appdrent sunset.

The true setting being 3.45, and the apparent
about 5 minutes later, the difference being
caused by refraction. The clock therefore was
sufficiently correct
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Horrox used a piece of paper with
degrees drawn on it
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Jeremiah Horrox (1619-1641)

Published his results in Venus in Sole Visa

and

determined the diameter of Venus to be ~1/30 th of
t he Sunos

and

the relative distance of Venus:Sun and Earth:Sun
to be 72333:100000



