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Astrometryis the study of position
and movements of celestial bod
(sun, moon, planets, stars, etc.

It Is a major subfield ofistronomy
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Typical questions In astrometry are:

A How far is it from the Earth to the Moon?
A From the Earth to the Sun?

A From the Sun to other planets?
A From the Sun to nearby stars?

A From the Sun to distant stars?
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These distances are far toGESS
vast to be measuretrect!y. .
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® Nevertheless, there are several wa
measure these distancesirectly.
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" The methods often rIy more on

mathemat|c$han on technology
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The indirect methods control large
distances In terms of smaller distance

galaxy clusters
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The smaller distances are controlled b
even smaller distances...

galaxy clusters
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¢ and so on, unti|l
that one can measure directly.

galaxy clusters
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This Is thecosmic distance ladder

galaxy clusters
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Nowadays we know that the
earth Is approximately
spherical, with radius 6378

kilometers (3963 mi) at the
equator and 6356 kilometers
(3949 m|) at the poles.




verified to great precision b

many means, including mode
satellites.
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8| technology such as spaceflig
(¥ ocean and air travel, or eve
telescopes and sextants.
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Could we still 24
calculate the radi
of the Earth?
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Could we even teII.'
that the Earth wa:
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The answer igeqd If one

knows some geometry! osite)

—

|3 C
(crcdjercent)

Wikipedia



l. }
- : £
j ‘\ |

(

Aristotle (384-322 BCE) gave
a convincingndirect
argument that the Earth was
roundeé by

) O |




Aristotle knew thatunar
eclipsesonly occurred

When the I\/Ioon was

Lunar Eclipse Phases, Randy Bre
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But the sh-adow of the
Earth on the Moom an

eclipsewas always a
Clrcular arc.

Lunar Eclipse Phases, Randy Bre



circular, the Earth mus
be round.

Lunar Eclipse Phases, Randy Bre



il Aristotle also knew thercis
were stars one could S,
IN Egypt but Not In ..
Greece.

: 8 g
: ¢ Nt ) .
o 3 v = 2
. R Y W

" Night Sky, Till Credner



B He reasoned that this wdiis
due to the curvature ofEEE—
the Earth, so that its [

radius was finite. |
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B However, he was unable 8

. get an accurate S

measurement of this .
radius. |
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........

Eratosthene$276194
BCE) computed the |
radius of the Earth to be-~
40,000 stadia (6800 km, . -
or 4200 mi). s




Fhisie aCcu rate -
to within eight , .




The argumént was [ 7 £
againindirecti but :. S




Eratosthenes read of a wellSyene
Egypt which at noon on the summ
solstiee (June 21) would reflect the

overhead sun.

Syene

Tropic of Cancer: Swinburne University, COSMOS Encyclopedia of Astro




[This is becaus8&yendies
almost directly on the
Tropic of Cancef

Sun directly
overhead

Syene

Tropic of Cancer: Swinburne University, COSMOS Encyclopedia of Astro




Eratosthenes tried the

same experiment in hi
home city of Alexandrie

Sun directly
overhead

Alexandria

Syene

Tropic of Cancer: Swinburne University, COSMOS Encyclopedia of Astro




But on the solstice, the sun w

at an angle and did not refle
from the bottom of the well.

Sun not quite

overhead
3
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Sun directly
overhead

Alexandria

Syene

Tropic of Cancer: Swinburne University, COSMOS Encyclopedia of Astro




Using agnomon(measuring stick),

Eratosthenes measured the deviat
of the sun from the vertical a8.7
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Sun directly
overhead

Alexandria

Syene

Tropic of Cancer: Swinburne University, COSMOS Encyclopedia of Astro




From trade caravans and other sourt

Eratosthenes kne@wyeneto be 5,00C
stadia (740 km) south of Alexandri;

5000 stadia

Sun directly
overhead

Alexandria

Syene

Tropic of Cancer: Swinburne University, COSMOS Encyclopedia of Astro




This is enough
iInformation to comput
the radius of the Eart
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[This assumes that the
Sun Is quite far away
but more on this later
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29 rung: the
Moon




AHow large is the I\/Ioon’?

AHow far away is the Moonf2:




could answer these =
guestions also.




Aristotle argued that the Moon was a
sphere (rather than a disk) becaus
theterminator(the boundary of the

Sunos | 1 ght on
always an elliptical arc.

Wikipedia



