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E5.2 The Sun - Stars, including the Sun, transforms matter into energy which is responsible for life processes and weather on Earth and have led to the formation of all the other chemical elements throughout the Cosmos
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NAME ____________________________ HOUR _________
Goal. 
Level 4-I can predict the best nights to view northern lights in Northern Michigan based on solar activity 
Level 3- I can determine the relationships between events on the Sun to phenomena such as auroras, disruption of radio and satellite communications, power grid disturbances and the formation of other chemical elements similar to other stars in the Cosmos. 
Level 2- I can describe how nuclear fusion produces energy in the Sun and how this reaction and other processes in stars have led to the formation of all the other chemical elements. 
Level 1-I can identify and explain patterns in solar activities (sunspot cycle, solar flares, solar wind). 
Level 0- I cannot yet identify patterns in solar activities (sunspot cycle, solar flares, solar w for Unit 12
Evidence of Growth (use your Socrative quiz scores)
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Critical Content
[image: https://lh6.googleusercontent.com/NovVPUFkZNs5rWPtfhuXG2wzaNjqA2DAgp8ezL2uHLQHYKOxp0j64RLeCvdpA-TXGq2Gb1WEFijCSetdN9MsxIXD4Zw-JpQCR-cGn4WyVqz-uWbd4Whhed4P2s-MWPIVR8wQfLM]
Use the Graph above... a Red dwarf star in the lower right hand side is most likely to move to what stage next? 
What type of a star is Proxima Centari?  
What is the stellar life cycle of a red dwarf?
Use the Graph above What star has the highest surface temperature?
Using the choices above what group of stars has the lowest luminosity?  
Finish the Sentence: the hotter the star the …..
in the HR diagram above which star is farthest along in its life cycle?  
In general what is the life cycle of a star like our sun?
When a star stops nuclear fusion what happens?  
nuclear fusion cause the star to expand and Gravity causes the star to _____________?
In the main sequence stars Gravity Equals ____________, which prevents collapse
Draw the main sequence star balanced by fusion and gravity.  Page 783 fig 3 
Where does energy come from in nuclear fusion?
What does Nuclear fusion produce in the sun? 
Before stars existed what was most the matter in the universe consisted of __________ and __________.
Chemical compounds found elsewhere in universe are the same as the ones found on ________
[image: https://lh3.googleusercontent.com/PNnFh4D05UY1H3JMj4fSXHxjcP7EZGeVDSOIQ_CwuwikR5LMeHpYQY6nxGmtFSB7pDRX1m0DHWMe8UGdiSBxJnfiIiJuVX5qdb24TKoqbL6aKy1pbbcKrLA5XWAhUYbgggcl92g]
On the graph above using the shortest peak when does it appear that a solar peak may occur?
With a large solar flare hitting Earth what could happen?  
Where does nuclear fusion occur?  
How many years is an average sunspot cycle?

Secrets of the Sun Video on Unit 12	
Objective 1
What do the scientists discover on the sun?  

What is it called?  	

What is happens when solar flares hit Earth?	

What happened in 1859?  

What would happen if that happened again today?	

Name two things that the Sun can damage?	

How many Earths can fit in the sun?	

How long with the sun continue to shine?	

What was the accidental discovery that allowed a deeper view into the sun?	

what do we see on earth that is similar to the core of the sun?	

What is it called when hydrogen atoms fuse together?  	

How long does it take photons to each the edge to the sun?	

What does Earth's magnetic field do?	

What happens when the loops cross? What do you get?	What are sunspots?	

Why are sunspots important to study?	

How many year cycle is the sunspot cycle?	

What happens at the solar maximum?
		


Objective 1
Identify patterns in solar activities (sunspot cycle, solar flares, solar wind).
Assignment 1
Use the Text found on website and answer  
You must download TEXT 761-764 and DRW 761-764 if you do not have handout.  
Directed Reading Page 761-4
Use the Directed reading questions to define the Following: 
Aurora
Sunspot
Sunspot Cycle
Prominence
Solar flare
Coranal Mass Ejection
Solar wind


Assignment 2 The Sun Assignment.doc
Part 1 The Sun … Structure and Activity

Use pages 758-760 to create a detailed diagram of the sun.  Label and describe:
The      Core
            Radiative Zone
            Convective Zone
            Photosphere
            Chromosphere
            Corona
Use Google Draw to create the Diagram, Be sure to include color, Label and Define the above terms 
Part 2
Then in a Google  Doc Create a table that has 2 columns and 6 Rows  and complete below: Put the term and define it in column one the a picture cut and pasted in the second column Use pages 761 – 764 to define the following terms:
Sunspots, Sunspot Cycle, Solar Ejections, Prominence, Solar Flares, Coronal Mass Ejection,  Auroras
	Term –Define 
	Cut an paste picture 

	
	

	
	

	
	

	
	

	
	

	
	



Assignment 3 Excel Graphing sunspot.doc
Use the Website to get the data and follow directions on how to graph 100 years of Data.  
GRAPH 300 Year of Sunspots with Excel 
Then answer the Below Questions
Draw a sketch of your Graph




1. Describe the pattern you see in the graph.  How many year cycle is it?


2. What is the smallest sunspot number for the 255-year record?


3. What is the largest monthly sunspot number for the 255-year record?    When does this occur?


4. Are we presently in a period of high or low solar activity (sunspot number)? Google to find the answer


5. Do you think that the total number of sunspots this year (all months added up) will be more or less than last year? (Explain your reasoning.)



Assignment 4 Feature of the sun poster assignment
FEATURES OF THE SUN POSTER ASSSIGNMENT
CREATE A ONE-PAGE POSTER OF THE FEATURES OF THE SUN.  
THE POSTER MUST INCLUDE PICTURES AND DESCRIPTIONS OF THE FOLLOWING: 
	SUNSPOTS 
	SUNSPOT CYCLE (include Graph)
	PROMINENCE
	SOLAR FLARE
	CORONAL Mass Ejection
	
Each of the above is worth 2 points for a total of 10 points.  







Objective 2
Relate events on the Sun to phenomena such as auroras, disruption of radio and satellite communications, and power grid disturbances.

Assignment 1: answer the following questions
1. What causes auroras, disruption in power grids and satellite disruptions?

2. Why is it important to study the sun? 


3. Why is it important to forecast activity on the sun? 

4. Check out http://www.swpc.noaa.gov/    Click on the green RSG letters in the latest observed what does the R stand for? 


5. What does the S stand for? 

6. What does the G stand for? 
Assignment 2 
Where would you travel to see the Aurora?  Use the work sheet on the next page to find the best place to travel to find and aurora.  
[image: ]
[image: ]
Objective #3
Describe how nuclear fusion produces energy in the Sun.
 Describe how nuclear fusion and other processes in stars have led to the formation of all the other chemical elements.
[image: Picture]



Assignment 1
Nuclear Fusion Questions use the text on the next page to answer questions below

Page 757

1.	What is the common makeup of a hydrogen atom?
	
	2.	What happens inside the sun to the electrons in hydrogen atoms?
	
	3.	How many steps occur in nuclear fusion inside the sun?
	
	4.	Describe the first step of nuclear fusion.
	
	5.	What happens to the charge of one hydrogen proton?
	
	6.	What is a particle that is emitted by one proton?
	
	7.	What is the result of the first step of fusion?
	
	
	8.	Describe the second step of nuclear fusion.
	
	

[image: http://my.hrw.com/sh2/sh07_10/student/bookjpegs/hq8n/media/images/hq8ne756.jpg]
Assignment 2 
MODELING FUSION
MATERIALS
•	coins, six
•	marker or wax pencil
PROCEDURE
	1.	Mark six coins by using a marker or wax pencil. Put a P for “proton” on the head side of each coin and an N for “neutron” on the tail side of each coin.
	2.	Place two coins P-side up. These two protons each represent hydrogen’s simplest isotope, H. Model the fusion of these two H nuclei by placing them such that their edges touch. When they touch, flip one of them to be N-side up. This flip represents a proton becoming a neutron during fusion. The resulting nucleus, which consists of one proton and one neutron, represents the isotope hydrogen-2, 2H.
	3.	To model the next step of nuclear fusion, place a third coin, P-side up, against the 2H nucleus from step 2. This forms the isotope helium-3, or 3He.
	4.	Repeat steps 2 and 3 to form a second 3He nucleus.
	5.	Next, model the fusion of two 3He nuclei. Move the two 3He nuclei formed in step 3 so that their edges touch. When the two 3He nuclei touch, move two of the protons in the two 3He nuclei away from the other four particles. These four particles form a new nucleus: helium-4, or 4He.
ANALYSIS
	1.	Large amounts of energy are released when nuclei combine. How many energy-producing reactions did you model?
	
	
	2.	Create a diagram that shows the formation of 4He.


Assignment #3 
Watch ever wonder how elements are formed?  ON the website under objective 3
Where have all of the elements come from?  

What formed the lighter elements?  

How are the heavier elements formed? 
Objective 4 
 Explain how the Hertzsprung-Russell (H-R) diagram can be used to deduce other parameters (distance).
 Explain how you can infer the temperature, life span, and mass of a star from its color. Use the H-R diagram to explain the life cycles of stars
Explain how the balance between fusion and gravity controls the evolution of a star (equilibrium).
Reading 
STARS
Stars are the most widely recognized astronomical objects, and represent the most fundamental building blocks of galaxies. The age, distribution, and composition of the stars in a galaxy trace the history, dynamics, and evolution of that galaxy. Moreover, stars are responsible for the manufacture and distribution of heavy elements such as carbon, nitrogen, and oxygen, and their characteristics are intimately tied to the characteristics of the planetary systems that may coalesce about them. Consequently, the study of the birth, life, and death of stars is central to the field of astronomy.
[image: Powerful Stellar Eruption]
Powerful Stellar Eruption - The observations of Eta Carinae's light echo are providing new insight into the behavior of powerful massive stars on the brink of detonation. Credit: NOAO, AURA, NSF, and N. Smith (University of Arizona)
STAR FORMATION
Stars are born within the clouds of dust and scattered throughout most galaxies. A familiar example of such as a dust cloud is the Orion Nebula, revealed in vivid detail in the adjacent image, which combines images at visible and infrared wavelengths measured by NASA's Hubble Space Telescope and Spitzer Space Telescope. Turbulence deep within these clouds gives rise to knots with sufficient mass that the gas and dust can begin to collapse under its own gravitational attraction. As the cloud collapses, the material at the center begins to heat up. Known as a protostar, it is this hot core at the heart of the collapsing cloud that will one day become a star. Three-dimensional computer models of star formation predict that the spinning clouds of collapsing gas and dust may break up into two or three blobs; this would explain why the majority the stars in the Milky Way are paired or in groups of multiple stars.
As the cloud collapses, a dense, hot core forms and begins gathering dust and gas. Not all of this material ends up as part of a star — the remaining dust can become planets, asteroids, or comets or may remain as dust.
In some cases, the cloud may not collapse at a steady pace. In January 2004, an amateur astronomer, James McNeil, discovered a small nebula that appeared unexpectedly near the nebula Messier 78, in the constellation of Orion. When observers around the world pointed their instruments at McNeil's Nebula, they found something interesting — its brightness appears to vary. Observations with NASA's Chandra X-ray Observatory provided a likely explanation: the interaction between the young star's magnetic field and the surrounding gas causes episodic increases in brightness.
MAIN SEQUENCE STARS
A star the size of our Sun requires about 50 million years to mature from the beginning of the collapse to adulthood. Our Sun will stay in this mature phase (on the main sequence as shown in the Hertzsprung-Russell Diagram) for approximately 10 billion years.
Stars are fueled by the nuclear fusion of hydrogen to form helium deep in their interiors. The outflow of energy from the central regions of the star provides the pressure necessary to keep the star from collapsing under its own weight, and the energy by which it shines.

As shown in the Hertzsprung-Russell Diagram, Main Sequence stars span a wide range of luminosities and colors, and can be classified according to those characteristics. The smallest stars, known as red dwarfs, may contain as little as 10% the mass of the Sun and emit only 0.01% as much energy, glowing feebly at temperatures between 3000-4000K. Despite their diminutive nature, red dwarfs are by far the most numerous stars in the Universe and have lifespans of tens of billions of years.

On the other hand, the most massive stars, known as hypergiants, may be 100 or more times more massive than the Sun, and have surface temperatures of more than 30,000 K. Hypergiants emit hundreds of thousands of times more energy than the Sun, but have lifetimes of only a few million years. Although extreme stars such as these are believed to have been common in the early Universe, today they are extremely rare - the entire Milky Way galaxy contains only a handful of hypergiants.
STARS AND THEIR FATES
In general, the larger a star, the shorter its life, although all but the most massive stars live for billions of years. When a star has fused all the hydrogen in its core, nuclear reactions cease. Deprived of the energy production needed to support it, the core begins to collapse into itself and becomes much hotter. Hydrogen is still available outside the core, so hydrogen fusion continues in a shell surrounding the core. The increasingly hot core also pushes the outer layers of the star outward, causing them to expand and cool, transforming the star into a red giant.

If the star is sufficiently massive, the collapsing core may become hot enough to support more exotic nuclear reactions that consume helium and produce a variety of heavier elements up to iron. However, such reactions offer only a temporary reprieve. Gradually, the star's internal nuclear fires become increasingly unstable - sometimes burning furiously, other times dying down. These variations cause the star to pulsate and throw off its outer layers, enshrouding itself in a cocoon of gas and dust. What happens next depends on the size of the core.
[image: Image result for nasa hr diagram activity]

Assignment 1 USE the Textbook   or download the file from website.
Purpose:  Connect Life cycle of a start to the H-R diagram and stellar equilibrium.
Life Cycle of a Star
Use pages 786-787 figure 8 to illustrate and describe the following stages in the life cycle of a star   
Protostar		Main Sequence		Red Giant	White Dwarf





[bookmark: _GoBack]
Stellar Equilibrium

What is equilibrium? __________________________________________________________________
What forces are involved in a star?  __________________________________________________________________
Use page 783 figure 3 to illustrate outward force due to fusion and radiation, and inward force due to gravity for a star in different stages its life.

Main Sequence			Red Giant		White Dwarf



	




H-R Diagram

What information does the H-R diagram convey? _________________________________________________________________
Use page 781 Figure 1 to create your own H-R diagram … label temperature, magnitude, and luminosity.  
Include main sequence stars, red giants, and white dwarfs















Draw a dotted line on your H-R diagram indicating the life path a star like our sun is most likely to follow.

Assignment 2
DRW 781 found on website. 
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756 Chapter 29 The Sun

Nuclear Fusion

A powerful atomic process known as nuclear fusion occurs inside
the sun. Nudlear fusion is the process of combining nuclei of
small atoms to form more-massive nuclei. Fusion releases huge
amounts of energy. Nuclei of hydrogen atoms are the primary
fuel for the sun's fusion. A hydrogen atom, the simplest of all
atoms, commonly consists of only one electron and one proton.
Inside the sun, however, electrons are stripped from the protons
by the sun’s intense heat.

Nuclear fusion produces most of the sun’s energy and con-
sists of three steps, as shown in Figure 2. In the first step, two
hydrogen nuclei, or protons, collide and fuse. In this step, the
positive charge of one of the protons is neutralized as that proton
emits a particle called a positron. As a resul, the proton becomes
a neutron and changes the original two protons into a proton-
neutron pair. In the second step, another proton combines with
this proton-neutron pair to produce a nucleus made up of two
protons and one neutron. In the third step, two nuclei made up
of two protons and one neutron collide and fuse. As this fusion
happens, two protons are released. The remaining two protons
and two neutrons are fused together and form a helium nucleus.
During each step of the reaction, energy is released.

The Final Product

One of the final products of the fusion of hydrogen in the sun
is always a helium nucleus. The helium nucleus has about 0.7%
less mass than the hydrogen nuclei that combined to form it do.
The lost mass is converted into energy during the series of fusion
reactions that forms helium. The energy released during the
three steps of nuclear fusion causes the sun to shine and gives
the sun s high temperature.
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