To Frame the World—25 Sept

» Kepler found orbit of
Mars relative to
earth’s orbit.

» (Goal was to measure
the absolute distance
(1n miles or km) of the
solar system

« Cassini & Richer 1672

Giovanni Domenco Cassni, (1625 - 1T13)
engraying by M. Dupuis
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Hipparchus measures the
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What triangle did Hipparchus use?

= Parts of triangle
» Ansls = duoe to
parallax: moon m Moon
i pincatie gl istance Moon Hejjespot
backsround from H
' . 9 geline
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» Method of parallax.

» Angle is the
“parallactic shift”

Small angle approximation

= Measure angles in radians
*  Arc = radius x angle
+ For entire circla,
Lansth of arc = circumferen
+ Therefore angle = 27 for tha-
« 27 radians = 3607
» For zmall angles, arc 1z appt
equal to the chord.
Chord = radinz % angle
=  Application
+ DBazeline = Ditance X angle




= Parts of triangle

+ Angle

moon I foreground shifis

with respect to sun m the - istance Moon Hellespont
background ) _ from H ang :
* One leg of tnanele 13 the ang line
! sun

s Other laz 12 diztance to mpon
* Method of parallax.

+ Ansle
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+ Dhstance = Baselme' ansl

Method of parallax

15 due to parallax:

Moon

from A

1s the “parallactic

Alexandrial

Distance = Baselinel! angle

Difficulties

= Small angles are hard to meazure

MNaked eve 1/30° = 1/1700 rad = éx10 rad = 600 prad

MModemn telescope used undar 1deal condihons: > prad

MModemn telescope with correchion for atmosphenc torbulence: 0.5
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hoon uzing Hellespont & Alexandna
Angls = baselme/distance = 1000k /400,000 on
= 1400 rad = 2500 prad {1/77)

Mars

Angle = basalma'distance = 1000km / 80 000,000km
=13 prad usmg Hellaspont & Alexandria

=  Need a reference nearby in the sky

hezzurme with a reference on the ground 1= mposzible.




