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Distances

THE THOUSAND-YARD MODEL
or, The Earth as a Peppercorn

http://www.noao.edu/education/peppercorn/pcmain.html

Sun
Mercury
Venus
Earth
Mars
Jupiter
Saturn
Uranus
Neptune

Pluto

8 “ (Bowling Ball)
0.03” (pinhead)
0.08” (peppercorn)
0.08” (peppercorn)
0.03” (pinhead)
0.90” (chestnut)
0.70” (acorn)
0.30” (coffee bean)
0.30” (coffee bean)
(pinhead)

start

+10 paces

+9 paces

+7 paces
+14 paces
+95 paces
+112 paces
+249 paces
+281 paces
+242 paces

0 paces
10 paces
19 paces
26 paces
40 paces
135 paces
247 paces
496 paces
777 paces
1019 paces




Mercury
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y Table 10.2
lanetary Data

Mercury

Orbital distance 0.39 AU
Orbital period 0.24 years
Mass 0.055 Mg = 3.30 X 1023 kg Image Credit: NASA
Diameter 0.38 Dgarth = 4878 km
Density (relative 5.43
to water)
Escape velocity 4.3 km/s
Surface gravity 0.38 ¢
Global temperature 400 K

Main atmospheric ~ Na, O, He Day temp: 750° F / 400° C
gases : .o ° _ °
Rotation period 59 days Night temp: -328°F /-200° C

Axial tilt 25

Known satellites 0

Distinguishing Greatest range of
features surface temperature,




Venus

Transit of Venus on 5 June 2012
(last in 2004, next transit in 2117)
see
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Table 10.3 . ™ m
2lanetary Data- ’ e

Venus

Orbital period 0.62 years
Mass 0.82 Mgarth, = 4.87 X 10%* kg
Diameter 0.95 Dgarth = 12,104 km
Density (relative 5.24

to water)
Escape velocity 10 km/s
Surface gravity 091 g
Global temperature 730 K
Main atmospheric COy, Ny

gases
Rotation period 243 days
Axial tilt \F7A7/
Known satellites 0
Distinguishing Thick, hot atmosphere,

features retrograde rotation
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Orbital distance
Orbital period
Mass

Diameter

Density (relative to water)

Escape velocity

Surface gravity

Global temperature
Main atmospheric gases
Rotation period

Axial tilt

Known satellites
Distinguishing features

etary Data~

1.0 years

1.0 Mgarih = 5.974
X 10%% Kg

1.0 Dgarth = 12,756 km

5.52

11 km/s

1.0g

280 K

O2, N2

1 day

23F

1

Life, liquid water
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Table 11.1

lanetary Dat

Orbital period

Mass

Diameter

Density (relative to
water)

Escape velocity

Surface gravity

Global temperature

Main atmospheric
gases

Rotation period

Axial tilt

Known satellites

Distinguishing
features

Mars

1.88 years

0.11 Mgarth = 6.42 X 102 kg
0.53 Dgarih = 6794 km
3.94

5.0 km/s
0.38 ¢

210 K

CO7, Ny, Ar

24.6 hours

25°

2

Most “Earthlike”
environment,
evidence of




Asteroids

. Image of Eros from NASA
"Trojans”

®Jupiter
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Jupiter

Jupiter

Orbital distance 5.2 AU

Orbital period 11.9 years

Mass 318 Mgarth = 1.90 X 10?7 kg

Diameter 11.2 Dgarth = 142,980 km

Density (relative to water) 1.33

Escape velocity 60 km/s

Surface gravity 2.54 g

Global temperature 125 K

Main atmospheric gases H, He

Rotation period 9.9 hours

Axial tilt of

Known satellites 63

Distinguishing features = Most massive planet,
conspicuous cloud




Saturn

2 Table 12.2 B Encke
- Planetary'bata~-. =~ Divisio

ot U Cassini
* -7 o Division
rbital distance 915 :
Orbital period 29.5 years D Rlng .
Mass 95 MEearn = 5.69 X 102 kg CRing .
Diameter 9.5 Dearn = 120,540 km B Ring
s .,

Density (relative to water) 0.69 J
Escape velocity 36 km/s

Surface gravity 1.08 g

Global temperature 95 K

Main atmospheric gases H, He

Rotation period 10.7 hours

Axial tilt 27

Known satellites 60

Distinguishing features  Spectacular ring system,

density less than that of

water

()




Uranus

Table 13.1 %
lanetary Data~

Uranus

Orbital distance
Orbital period
Mass
Diameter
Density (relative
to water)
Escape velocity
Surface gravity
Global temperature
Main atmospheric
gases
Rotation period
Axial tilt
Known satellites
Distinguishing features

19.2 AU

84.0 years

14.5 Mgarn = 8.69 X 10%° kg
4.0 DEarth = 51,120 km

1.3

21 km/s
091 ¢
60 K

H, He

17.2 hours

98°

o,

Rotation axis nearly in
orbital plane, ring system
consisting of many narrow

Uranus has faint rings, as seen in
this Voyager 2 flyby image from 1989




Neptune

Table 13.2 Bl
lanetary Data~

Neptune

Orbital distance 30.1 AU
Orbital period 164.8 years
Mass 17.1 Mgarth = 1.02 X 10%° kg
Diameter 3.9 Dgarth = 49,530 km
Density (relative 1.6
to water)
Escape velocity 23 km/s Neptune
Surface gravity 119 ¢
Global temperature 60 K
Main atmospheric H, He
gases
Rotation period 16.1 hours
Axial tilt 30°
Known satellites '8
Distinguishing features  Conspicuous cloud
features, massive core
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Neptune

A Top view of Neptune’s and Pluto’s orbits




Prince

Age:
Density: 1000 kg/m?3
Atmosphere: Purple Rain

Discovered: 1976




Dwarf Planets
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CIEVIWAVELE

By Randall Munroe

GRAVITY WELLS

SCALED TO EARTH SURFACE GRAVITY

THI5 CHART SHows THE 'DEPTH' OF

VARIOUS SOLAR SYSTEM GRAVITY WELLS.

EACH WELL 1S SCALED SUCH THAT RISING

‘\\_——: RINGS—:—__:-/T}

OUT OF A PHYSICAL WELL OF THAT DEPTH —
IN CONSTANT EARTH SURFACE. GRAVITY ~

\

WOULD TAKE THE SAME ENERGY AS ESCAPING
FROM THAT PLANETS GRAVITY IN REALITY.
EACH PLANET 15 SHOWN CUT IN HALF

AT THE BOTTOMOF ITS WELL, WITH THE
DEPTH OF THE WELL MERSURED DOWN

To THE RANETS AZAT SURFACE.

THE PLANET SIZES ARE TOTHE
SAME SCALE AS THE WELLS.
INTERPLANETARY DISTANCES ARE
NOT O SCALE -

PHoBoS _ G *Ravertiss
9 *RaverRanus

G=NELSTONS. CONSTANT

1286 ke DermH

JOPITER 15 NOT MUCH LARGER

AT e SZE., ADDING MERE MPSs JUST
MPKES |T DENCER DUET0 THE EXTRA
SQUEEZING OF GRAVITY.

IF Yo DROPPED A FEM DOZEN MORE

JUPITERS INTO [T, THE PRESSURE WoULD
IGNITE RJSION AND MPKE IT A STAR.

SATURN

THAN SATURN, BUT MUQY MORE. MPESIVE.

IT TAKES THE SAME AMOUNT OF ENERGY TO LAUNGH
SOMETHING ON AN ESCAPE. TRATELTORY AWAY FROM EARTH
AS IT WOULD TO LAUNCH 1T 6,000 kn UPWARD UNDER
CONSTANT 9.81 /s> EARTH GRAVITY.

HENCE, EARTH’S WELL IS 6,000 K DEER




