RE GULA RATT IES l';u PLAVET 7%7 MOTIORS :

) FirsT KeEPLER'S AW ! RABNETS HMOUE
MONG ELLIPTICHL. ORBIMTS WiTH SUN AT
oONgE Focus

EccEM*rra'c;ny

aphelion j= = Major axis perfehon
Semi-rmajor axis
Dirawring 20 ellipse: loop string around thumb tacks at =ach
forns and stretch siring tight with a pencil while moving the

pencil around the tacks. The ZSun i at one focus.

ExceEPT FOR Meecory (e=0.206=2%)

THE EccENTRICGTIES OF PLACETARY
ORBITC ARE LESC THAN 10



©

Mercury e=0.206

e=0.007

e=0.017

e =0.093
AfoLLo 6=0.83
ASTEROD e=0.968

COMET

2) [HE ORRITS oF ALL PANETS AeE
NEARLY W THE POME OF T4
ecipnc ( THE ORRIMBL PANE OF “THE
Exeit)

ecliptic plane



Pluto = 179’
ANGLES OF we ingmon

Mercury =70/
Yenus = 3° 24’
Saturn =229
Mars = 1751’
Neptune = 1°46’
ECLIPTIC = 0- = EARTH Jupiter = 1° 18’
Uranus = 7 46°

THE (WCLINATION ANGLES OF AlL .
PLHME_TH-P-V ORRITS ARE. LESS THAN O,
e Souhr SYeTEH 18 FAT.

) AL PANETR ORRIT THE Sun
COUNTERCLOCKWISE  (PROGRADE MDTION )
AS ONE WOULD ORSERVE RoM AROWE
™e BEvowmi's Newwt foLge,

“Tue Sun ALSO SPINS QUNTERGLOCKWISE .

4) NEﬁQL_\/ Al (PRGFE SHFEE(LIEES ORBYT
THEIR PONETC COONEERLOCKUIISE .



) NEAR Ly AL FLAGETS SPIN COWTERUOCKWISE .
THE ExcgpTious ARE B s UBvs;

o&_\@u:‘ry = AXIS TILY ANGLE

® 00

Earth: 23° Uranus: 97° Venus: 177°

S O &

&) NERRLY ALL LARGE SHTELLITES HAE
COUNTERCLOCKVISE SPIN,

—wCEPTION ¢
—TwWo sxELLITES o Mars (FRees

D PEIMOLY g THEY ARE. MOST
LIKEL7 CAPTURED ASEROIDS

proam—y




GASPRA
kﬂETEEDID}

DEIMOS
{(MOON)

. ALL SHBTELLITES oF Uranuds

Feon 2)—6) onE o INFER. THET
TUERE. 1S A DEF[UITE COUNTTRCLOCKWIRE
TWAST (N THE  Sopb. 37&1£H ,

7) Thiep KEPLER'S 1w ;

AIEQAGE DISTANCGE
T—'-R)H HE Sdu\> Q

IN AU PL
7
ORRIH1_ FERIOD 1N 7959R

= |



PLANET o (AU) P C7 D '%3:_
MEQC()Q7 0.387 0. 241 0.933
VEUUS 0.772.73% A.615 0.999
ErrTH \ \ \
MRS . 524 (.88 1 1. 000
JuPI'EER 5. 204 11.86 1.002
SeTLRAJ 9.539 29. 46 1. 000
Urgnns 3,18 4.0 1,060
Neprune 30. 06 164.79% 1.00D

s

NOTE: ;I:E THIRD KEPL:ER‘S (PN
HPLIES ThaT THE GCREAFR. THE

DISTANCE FRoH THE SON (&) | THE
LONGER 1S THE orRiTA. Repod (P)).







Diameter (km)

Plute® []

Meptune |

Uranus |

Saturn

Jupiter

Mars

Earth

“ernus

hercury

FUIT

50 ooo 100 0oo 150 000

Mass M — oM ORRIA_. DETA FOR. ONE

OF ITS SATEILITTES OSING THE
IRD KERER'S BB A
FoRHMULTED B} NEww TR

AVERAGE, DENSTTY = MASS

\VOLOME
N on D



PLAUET MASS (v UITS RENSITY
oF Earmi MasY) O §/oupd )

MEQC()R7/ 0.055 5.4
Venus 0.%I15 5.24
= | (6xi0" %) 5.52
Mar< O.107 3.92
JuPITER R .32
SerTURN 9s. | 0. 70
Urahivy 4.5 1. 25
NeeToNE )7, 2. /S
(Sun 333 000 L4 )

TTERESTRAL PPNETS — SHALL X QELRE
Jovien PAHNETS — LARGE & LOVER, \:assi’r7



ForuaTion oF E Sowmr Syamew |
CoLtARSING: NERULA SCENARIO

How did our solar system come to be? - | L T

At some point, part of the cloud
Itall began about 4.6 billion years collapsed in on itself—possibly because
ago in a wispy cloud of gas and dust. ~ the shockwave of a nearby supernova
explosion caused it to compress.

The result: a flat spinning disk of dust and gas.

*

46 Billi-on e (S When enough material collected at this disk’s
: ) 2 J 0 center, nuclear fusion began. Our sun was born. It
Years Ago ' e - gobbled up 99.8% of all the material.

These clumps became planets, dwarf planets,
asteroids, comets, and moons.

Nuclear fusion occurs
when hydrogen
atoms fuse into
helium.

This cloud was a small partofa  «
much bigger cloud.

The material left behind
by the sun clumped
together into bigger
and bigger pieces.

Only rocky things could survive close to the sun, so
gaseous and icy material collected further away. That's
how our solar system came to be the place it is today!

Comets and asteroids are
the left over remains of

Space Placs/] o B
inagpap!* e

For more articles, games, and activities, visit spaceplace.nasa.gov




FROST (OR SNOW,0R BEY LINE

ConpEN )ON TEEMPERATURE
 WLIDIFES, It DEPENDS ON PRESSURE —

— T INCREASIES WITH PrRESSORE . 1y
WM@.*




ConDeEnsaTion SEQUENCE !

MOTERIAL  RELATIVE ARUNDANCE  CONDEURSTION

C&7 RS EHRPERATURE

IROKI, NI CKEL o Looo — 1,600 K
ALOMINUM 0.2Y , s

VARIOUS MINERAS 0.4%, 500- 1,300 K

wteR (H,00) X )

KMHON) A (NHQ

HYPROGEN | AR % DO NOT COUDENSE.
RELIUM AT ZERD PeESSURE
HEucE | TERRESTRIAL PLMUIETS ARE
COMPOSED OF ROCKS AND METALS AND
HOWE HGH DENSITY ; Wbuha) PHIETS ArE
COMPOSED MOSTLY OF HYDROGEAS ARIN HELIUM
AND HHUVE Lo DEUSlTy.



SMALL . SOUD PARTICLER COLLIRED, OCCASONALLY
STICKING TO ONE ANOTIER FORMING. LARGER,
Graing (ACCRETION PROCER).

| arcER BondiES (PHMETFESIMAL]Y) RANGNG
IN ZE oM [ha To 100 wERE
FORMED THROUGH ACCRETION PROGESS (Mg,
A ROLUING- SuoweAl L),

RAGETESMALS SWEPT MoST OF THE DIST
AND  SMALL  PARTICLES,

OnCE  THE LARGER. &,qmi%s GREW
o THE POINT “WMHT THER GEFN/T/ WAS
SIGNIHHEANT THEY GREW R-B’PlbL.y INTO
PROTOPLANETR .

TuE rowEREUL SR VIND FroM THE
youne- Son (T="Taori H—H‘}SE> CLEARED
OUT DOST AND GAI STiLL DISPERIED
BETWEEN “HE PHAMETR .



THE  ETIRE. PROCESS OF FORMETION
OF THE Sommk SySrEM HAY  HAE
LASTED A £EW HUUDRED MILLION EARS
AUD WAS COMPLETED 4.6 BILLION YBRS
AGO,



