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Plan for the day:

1) LATE: Turn in completed
Scaling the Solar System
handout if you have not
already done so.

2) FINISH reading pages 74 -
85 addressing ALL questions
(1-16). ANNOTATE as you
read. You have ONLY the first
of your two science periods to
complete (1st 3rd, and 7th).

‘Scaled Down Size (om)

e Gl g 5o
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4,497,000,000

Disciplinary Core Ideas

3) Show me what you have
completed for a PROCESS
grade.

4) Go over the answers.

ESS1.A: The Universe and Its Stars

ESS1.B: Earth and the Solar System

Earth and its solar system are part of the Milky Way galaxy, which is one of many galaxies
in the universe.

The solar system consists of the sun and a collection of objects, including planets, their
moons, and asteroids that are held in orbit around the sun by its gravitational pull on
them.

The solar system appears to have formed from a disk of dust and gas, drawn together by

gravity.
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What do we know about the sun?
Sipce early in human history, people bave marveled ot the sun
Cvilizations heve referred to the sun by different names. Gods
and geddesses who represented the sun were worshipped in
different cultures In addition, early astropamical observatories
were established to track the sun's mation across the sky

By the mid-19th century, sstronamens had discovered that

e Active Kaading
5 lesmtily A3 you read the et
underline dffurant discowarias
that scientists hawe made abg

the elements hydrogen and helium. Scientists now knowr that the

wun was born about 4.6 bullion years ago. Every second, 4 millicn
tons of solar matter is copverted info energy. Of the light ematted
fram the wn, 1% 15 vaalole ipht, another 09 18 WATAVIoIET hght,
and 50% is infrared radistion. And, perhaps most impartant af all,
seithout the sun, there would be no life on Earth,

| g, disd. from Earth 145 & millkon km

Hamet e L350,0:00 km

Eaerage dentily 141 gl e’
[ Perlod of rolation 25 days (sgustor); 3% days (poles)
| AE: surface femp. 5,587

Care temp. 15,004,300 L

Cormgins | gn FAY Prgdropen, 15% hellem, 15 otfer elemenis

& Calculats Tha dizmater of Earts is L2756 kM. How many imes graater is
e sur’s dizmabar thar e diameter of Earth?

1,390,000 - ~109
12,756
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What is the structure of the sun?

The composition af the sun and Earth are different. However, the
two bodies are similar in structure. Bath are spheres. And both
have 2 layered stmosphere and an imterior composed of Lyers

In the middle of the sun i the core. This is where energyis
produced. Prom the core, energy & transported o the sun's surface
through the radiative 2ane and the comvective zone.

The sun's stmosphere has thres layers—the photosphere,
the chromosphere, and the corona. The sun's surface is the

photosphere. Energy escapes the sun from this layer. The
chromosphere i the middle lver of the sun's stmosphere. The

temperature of the chromasphere rises with distance from the

photosphere. The sun's auter atmasphere is the corona. The corona
extends millians of kilometers into space.

7 Amalyza Why is the stracture

of the sun diffarant from the

structurs of Earih?
Sample answer: The sun is
a star made up of hot
gases. The temperature is
so hot, nuclear reactions
occur. Energy produced in
in the core is transferred
outward through the
radiative zone and
convective zone to the
sun's surface, the
photosphere.
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batteries solar panels
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By the Fusion of Hydrogen into Helium
The most common elements in the sun are hydrogen and A m

halizm. Under the crushing foree of gravity, these pases are Sa——
- B = ) 1 |dentify &z you read the test,
campresssd and hested in the sun's core, where femperatires resch

15,000,000 *C. In the sun's core) vdropen nuclel sometimes fuse to

undariing the steps in tha
nuctear lision pencess i i
E::r.: helium nuclews) This process takes three sbeps to complete. e

This three-step process is illustrated below

Most of the time, when protans are on 2 callision course with
ather pratons, their positive charges instanthy repel them The
protons do not callide. But sametimes ane praton will encounter
another probon and, ai that exact momens, turn 10to a oewiron and

et am electron This collision forms a pucleas that contains ane

proton and aoe meutron. This nuclews is an isotope of hydropen

called deuteriue Lhe ceuterium oucleus callides with another

praton and farms a variety of helium called kefiwm-3. Then, two
helipm-3 nuclel collide and form 2 helivm-4 nucleus that kas teo
protons and two newtrans. The remaining two protons ane relessed
Sack Into the sun's core.

The entire chain of fusion reactions requires six ydrogen
nuclei and results in ope helium ouclews and two kydrogen oucled.
There are approximately 10~ callisians between hydrogen ouwclsd
taking place in the sun's core every secand. which keaps the sun

shining.
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SUN"s Cons to the sun’s suface in the radiztive
zoms and s the convaciive 2one?

Radiatwe zons Lanvactre zome

energy energy
transferred by transferred by T a ]
electromagnetic = movement of :

waves; matter; \‘——————-’/
electromagnetic energy w
waves don't \&__J//

transferred to

travel directly sun's surface x,_‘____*____,__,.r

through the by convection

radiative zone cells; The sua's period of rotation
varsed bk lafibude,

. ——— hot gases rise ree——

absorbed and 9

re-emitted to the surface, s

cool then sink Rotation of a non-solid body;

September 16, 2016

back to the CZ. different periods of rotation occur

at different latitudes.
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-WII at is solar actlvlty‘-'

They are about 1,

cooler
from reachiog the sun’s surface

Sunspohs can appear fior pericds af
maoths Souoe sunspobs ace ooy

when the sunspof oumber reaches a M.m ain.
Eurspat Activity broe 15muzm Osf

Foa

1 :: Srveut®
=

Fat actvity beteses 1700 and 15007

2an the areas that surround theom
Sunspots are places where bat, coorecting gases ans prevenhed

& Feoer bioenre o
2 few hundred kilooeters across

3 e

Orthers hasve seidths that are 10 to 15 times the diameser of Earth
Sunspot activity ocours on average in L1-yvear cycles. When
a cycle bepgins, the oumber of sumspots is at a minimam The
nuamber of sunspots then increases wntil it resches a masirmam.
The number then begios to decrsass. A nese sunspot cycle begios

You Try It
13 Amaltyze The sunspotrasge istha diferencs beteesn the masimum
samber of susspots and the minimam number of SunsEefs far 3 cartzas
='ia-: Eims. To find His ranps, Susiract e minimum som Bsar of

from BBs maximum numbar of sunspots. What is the rasgs of

Least 0; Most: 150 to 160 So,

0-150 or 0-160
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Solar Flares

Solar flares appear as very bright spots on the
sun's phatosphere. A solarflare is an explosive
release of energy that can extend cutward

5 far as the sun’s outer atmosphere. During
a solar fare, epormpous numbers of high-
eceTgy particles are sjected ot near the spead
of light. Radistion is released scross the entire
electramagnetic spectrum, fram radio waves to
x-rays and gamma rays. Temperstures within
salar flares reach millions of degrees Celsius

1y Compama Usz ting Venn diagram belew te compans
sadar flares and promisances.

’ falar Flares
bright explosive
releasé of energy
extend to sun's
atmosphere

reach ‘millions of
degrees Cglcius

—

—

occur in
sun's

atmosphere

Prominences
Huzge loops of relatively cood ges that extend
outward from the photosphere thousands
of kilameters into the outer stmosphere are
called promisesees. Several objects the size of
Barth could £t inside 2 loop of 2 prominence.
The gasss in praminences are coaler than the
surrounding stmosphere.

Prominences generally bust from several
bioaurs to & day. However, some prominences can
last for 25 long 2 several months

—— ) e

Prominenc e ¥

huge loops af\fas
extending outward to
sun's surface and outer

atmosphere

gases cooler than
S
surrouncilpg atmosphere

5 last-several hours to day
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The sun is composed of layers.

i5 Ident ::.

e fux loyefi oF The fun,
kerfin The innefmol®

DEgInnIng
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core, radiative zone,

chromosphere, corona

R rorete o e sun

convective zone, photosphere

r Energy is transferred from the sun’s b
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|
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Vocabulary
Fill in

LI DUARE

nucleiss is ca
2 .-'\.S_u_ns_p_oj'.:- 1 n the surfice

:\'-.-e sun that is co

C.gasit that extends abo LEtopaene

e ok

g Determine How mar
sunt

IO PO oancE oo
many Cays Coes 1T take bor the sun 10 splo once

A§5days B: 35 days

Lesson Review

st oompletes

S LAITrdociog

Key Concepis

In the folloewing table, serite the o

oorrect Daye

Definition Layer
& ldentify What is the
layver of the san from
which energy escapes
i space®
L laentify What is the
layer of the sun in whicl

ETCTRY 1f |ll|l.| woed®

& ldentify Wha is
the layer of the sun
1|‘|||||Ii_l|‘| swihich |'|'."'|'_!l:\.
is transberred away from
the core by rasdiatsnm?

photosphere

core

radiative zohe

7 Wentify Wha: is the composition of the sun?

74% hydr‘ogen 25% helium;
1% other elements

8 Explain What is the sunspot oycle?
Sunspot cylcle is about 11 years. In that
cycle, sunspots go from the minimum to

maximum and back to minimum.
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10 Compare Heasris the rotation of the sun
differegt from the rotation of Earthi

The sun has different rotation
periods at different latitudes:

= 1
11 Explain In your own words, explain how
energy is transparted fram the core to
L -
the surface of the yun by radistion and by
comvection

Radiation: energy transferred through the radiative zone as
electromagnetic waves. Electromagnetic waves do not travel
directly through the RZ, but are absorbed and re-emitted by
particles until they reach the top of the RZ.

Convection: energy transported to the sun's surface, cools, sinks
back into the CZ.
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