Module 2

Earth & Solar System




BUMI DALAM TATASURYA

 Matahari dan planet-planetnya
* Anatomi bumi
* Dinamika bumi




A GALAXY IS BUILT BY MANY SOLARS SYSTEM




MILKY WAY GALAXY
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THE SUN
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99% of the mass of the solar system is in the Sun




FIGURE 9.2 The San is a scething mass
ol hiye o s el oo wieae enespy is
formed by auc ear fusjon. Soma of this
cnerey s trapnsmiticd by cloctromagnctic
radiation o Lerth. where it drives the
circulation of the zimosphare 2nd e ocaan
This image wes conetructed [rom rad:ation
cheracteriztic of a lemparature of about

1 mullion degrees Celmus (Caariesy of the
TRACF Pre pr, {aonkberrd Muriin Sular
and Asorophysice Laboraiory, and NASA)

(Hamblin & Christiansen, 2009)
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Composition of the Sun

emental Composition of the Sur




Planets

- orbit the sun in the plane of the sun’s equator
- come In two groups:
+ the Terestrial Planets (Me, V, E, & Ma)
+ the Jovian Planets ( J, S, U, & N)

Asteroidbeft  Venus ——
e Mercury parth —




SOLAR system

This picture shows the eight planets In our solar system. The Sun appears
on the lefi, and the dwarf planet Pluto Is on the right. This picture shows
the size of each planet compared to others.
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Uranus  Neptune

Jupiter Saturn

JOVIAN PLANETS: lar w density, and made of gas and ice



Asteroids

The Main
-~ Asleroid Bell

Mathilde & Eros (NEAR)
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5 Jupiter
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Classification of Meteorites
Stony Chondrites (85.7%) —— Enstatite

0 o
(92.8%) Achondrites (7.1%) [ ©rdinary
~HED group [~ Kakangari-type
—SNC group —Rumurutiites
—Lunar — Carbonaceaous
— Aubrites
—Ureilites

Stony-
lrons —T Pallasites (Fe, olivine)

(1.5%) | Mesosiderites (Fe, Ca pyroxene, plagioclase)

Irons Hexahedrites (<6% Ni)
(5.7%) E IS .
Octahedrites (6% - 17% Ni)
— Ataxites (High Ni content)




Chondrites

Classification of Meteorites
Stony ___ Chondrites (85.7%)>—— Enstatite

0, -
(92.8%) | L Achondriies (7.1%) [ Ordinary
~HED group Kakangari-type
—SNC group Rumurutiites
—Lunar — Carbonaceaous
—Aubrites
SRR Stony- Ureilites
~Carbenaceous: - Irons —:-—EPaIIasites (Fe, olivine)
" YT oy i 0,
' : (1.5%) Mesosiderites (Fe, Ca pyroxene, plagioclase)
Iror;s A Hexahedrites (<6% Ni)
e (5.7%) } Octahedrites (6% - 17% Ni)

Ataxites (High Ni content)

Ordinary



Chondrites under microscope

X-Ray Image



Achondrite - Stony Meteorite

Classification of Meteorites

A stone from the Stannern eucrite shower - Stony Chondrites (85.7%) Enstatite
that fell Moravia, Czech Republic in 1808. .89 . '
at fell over Moravia, Czech Republic in (92.8%) | L Achondrites (7.1%) Ordinary

~HED group Kakangari-type
SNC group Rumurutiites
Lunar Carbonaceaous
Aubrites

Stony- | Ureilites

Irons *E Pallasites (Fe, olivine)
)

(1.5% Mesosiderites (Fe, Ca pyroxene, plagioclase)

Irons Hexahedrites (<6% Ni)

(5.7%) } Octahedrites (6% - 17% Ni)
— Ataxites (High Ni content)




Iron
Mineral

Stony-lron:

Palasite

Olivine
Mineral

Classification of Meteorites

Stony — Chondrites (85.7%) Enstatite
(92.8%) | L

lrons 1<

(1.5%)

Irons |
(5.7%)

L

Achondrites (7.1%) [ Ordinary
—HED group Kakangari-type
Rumurutiites
— Carbonaceaous

Ureilites

Pallasites (Fe, olivine)
Mesosiderites (Fe, Ca pyroxene, plagioclase)

- Hexahedrites (<6% Ni)
— Octahedrites (6% - 17% Ni)
— Ataxites (High Ni content)
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Classification of Meteorites

Stony Chondrites (85.7%) Enstatite

0 ' :
(92.8%) | L Achondrites (7.1%) Ordinary
-HED group [~ Kakangari-type
—SNC group — Rumurutiites

- Luna'r — Carbonaceaous
— Aubrites

Stony- Ureilites

Irons ——— Pallasites (Fe, olivine)
(1.5%) | Mesosiderites (Fe, Ca pyroxene, plagioclase)
Irons |\ Hexahedrites (<6% Ni)

(5.7%) {_ Octahedrites (6% - 17% Ni)
— Ataxites (High Ni content)




Our Home
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The Moon seems to grow bigger until half of Its round shape shows (Top
ROW, LEFT 70 RiGHT). This Is called the moon’s first quarter. It grows larger
untll we see the full moon. The full moon shines for a night or two. Then
It looks smaller bit by bit, untll we see the last quarter (THiRD ROW FROM
1op). Finally, the crescent disappears Into a new moon.




Origin of Solar System : NEBULA hypothesis

AL A slowly rotating portion of a arge actule
accomosa cstinet globule asa mosthy gescous

cloud collapse: by gravitafonal nttracion

(B] Rotation of the cload preventscollapse of
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f cold bodes remains Grviatonal socretion of
hese small xdies eads to the ceveloprent ol a

small number of mayr planes

FICURE 25.26  'The evolation of 3 dusty nobala to a star wth a surround no system of orkiting »lanes. (Hamblin & Christiansen, 2009)



Origin of Solar System : NEBULA hypothesis




Origin of the MOON

Impact Origin of the Moon. 1n the last 10 years an exciting new hypothesis for
the origin of the Moon has gained scientific respect (Figure 25.27). A glancing
collision of Earth with a Mars-sized object would have vaporized and ejected
material from the already differentiated Earth. The refractory silicate portion of
this material could have become solid again and accreted while in orbit around
Earth to create a small water- and iron-poor natural satellite—the Moon.

FIGURE 25.27 A piant collision of the
early Earth with a body the size of Mars may
have ejected material into orbit, where it
accreted to form the Moon. The iron core of
the impacting body would have plunged
through Earth’s mantie and merged with the
already formed core. Earth may have been
stripped of its primordial atmosphere and
been left with a globe-encircling ocean of
magma.

Fragments ‘b' °
in orbit s,

D. Re-accretion and core E. Accreticn of Moon
modification of Earth

(Hamblin & Christiansen, 2009)



