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Mars’ Moon Phobos Trying to Eclipse the Sun







Solar Eclipse
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Total solar eclipse over Oregon

A total solar eclipse will cross the United States from Oregon to South Carolina on
August 21, 2017. This is the grandest spectacle in the sky and you should see this at
least once in your life. To see day turn to night and the majesty of the Sun'’s corona,
travel to a location inside the path of the eclipse.

Learn more at GreatAmericanEclipse.com
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Calculations by Xavier Jubier, xjubier.free.fr
Predictions by Fred Espenak, mreclipse.com

Weiser
L]

- Ontario
L







P.O'Plllation Sta'tig Ics

e

'-,- > i

O ULS, = 3&9 mill[on L

L /,\,f’ .. RN

Canada = 35 rmlllon
 Mexico = 119 mllllon T
TQTAL =473 million =




-
VR .
A 4
. \
J ¥
-4 ¥

‘ "'su" n.
‘| Yy .
B BiER At O sl

W 8

|'_‘E N— 0!
VECERIA wopEL0, 54
MEXIiCO, D.F.

N S.S.A N274t7VB"



We’ll need lots of eclipse glasses...




View port

Pinhole :

(point hole toward Sun when viewing)

Aluminum foil

Or other observing
strategies

Source: Schatz, D, and P. Allen. 2003. Astro adventures ll: An activity-
based astronomy curriculum, Seattle, WA: Pacific Science Center, p. 52.




Circumstances of the Aug. 21, 2017 Partial Eclipse
for the Largest Cities in the U.S.

City

New York City

Los Angeles

Chicago

Houston

Philadelphia

Phoenix

San Antonio

San Diego

Dallas/Ft Worth

San Francisco

Indianapolis

Washington DC

\IETl

Eclipse
Starts

1:23 pm
9:06 am
11:54 am
11:47 am
1:21 pm
9:14 am

11:41 am
9:07 am
11:40 am
9:01 am
12:58 pm
1:18 pm
1:27 pm

Max
Eclipse

2:45 pm
10:21 am
1:20 pm
1:17 pm
2:44 pm
10:34 am
1:09 pm
10:23 am
1:10 pm
10:15 am
2:25 pm
2:43 pm
2:59 pm

Eclipse
Ends

4:01 pm
11:45 am
2:43 pm
2:46 pm
4:01 pm
12:00 n
2:38 pm
11:47 am
2:39 pm
11:37 am
3:49 pm
4:02 pm
4:21 pm

Fraction
of Sun’s
Diameter
Covered

Percent
of Sun’s
Area

Covered




Eclipse Information for Selected Cities

Where the Eclipse Will be Total

City

Salem, OR

Casper, WY

St. Joseph,

MO

Carbondale,

IL

Nashville,
TN

Columbia,

SC

Partial
Eclipse
Starts

9:05 am
10:22 am
11:41 am

11:52 am

11:58 am

1:13 pm

Total
Eclipse
Starts

10:17 am
11:43 am
1:06 pm

1:20 pm

1:27 pm

2:42 pm

Total
Eclipse
Ends

10:19 am
11:45 am
1:09 pm

1:23 pm

1:29 pm

2:44 pm

Partial
Eclipse
Ends

11:38 am
1:09 pm
2:34 pm
2:48 pm

2:54 pm

4:06 pm

YIS
Altitude
A\ [o] £ 1114Y;

40 degrees
54 degrees
62 degrees

64 degrees

64 degrees

62 degrees




Eclipse 5055 2m 13s 2m 21s 2m 34s 2m 38s 2m 40s 2m 39s 2m 35s
Duration

Columbia,

Unaka Mtns SC
Charleston,
Wind River Nashville, SC
Range, WY TN
Festus,
s Smokey Mtns, Casper, WY MO maximum

: eclipse Atlantic
Ocean Blonoer Wos (Hopkinsville, KY) Seah

St Joseph,
west coast Columbia, \

Cascade MO Carbondale,
Mtns IL

Salem, OR Lander, WY Grand Island,

Interstate
15, ID
At Iiteratite Cascade, ID
84, OR

Alliance, NE NE

Total Solar Eclipse
2017 August 21
Average Cloud Amount along the Centre Line
from Satellite Observations

jay anderson







AN OBSERWVER“S GUIDE TO VIEBWING THE EELIEPSE

SOLAR SCIENCE

ALL-AMERICAN TOTAL SOLAR ECLIPSE
AUCUST 21, 2017

By Andrew Fraknoi and Dennis Schatz

n Monday, August 21, 2017, a total eclipse of the Sun will  FIGURE1
be visible in the continental United States for the first time
in almost 40 years. A total eclipse is when the Sun is com-
pletely hidden by the Moon, the sky becomes dark, and the Sun’s
faint atmosphere (corona) becomes visible—looking like a beautiful
halo (Figure 1). This total eclipse will only be visible on a narrow
track stretching across the United States from Oregon to South Caro-
lina. No other country will get to see the total eclipse this time.
The rest of the United States and other parts of North and Central
America will see a partial eclipse, in which the Moon covers only a
f the Sun. A partial eclipse is interesting, but nowhere near
nspiring and memorable as a total eclipse. A partial eclipse
is also dangerous to look at without something to protect your eyes
from the Sun’s damaging rays.

During a total eclipse, the
Sun is covered by the Moon,
and the faint light of its
corona becomes visible.

What Exactly Is a Total Eclipse of the Sun?

A total eclipse of the Sun occurs when the Moon gets between the

Sun and the Earth and covers up the Sun. It just so happens that the  source: Luc Viatour, wikimedia Commens,
Moon, as scen from Earth, and the Sun, as scen from Earth, are the
same size in the sky. So if the two arc exactly lined up, the Moon can
hide the Sun from our sight. This allows us to see the Sun’s corona,

eclipse_1999_4_NRjpg
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We’ll need lots of eclipse glasses...




View port

Pinhole :

(point hole toward Sun when viewing)

Aluminum foil

Or other observing
strategies

Source: Schatz, D, and P. Allen. 2003. Astro adventures ll: An activity-
based astronomy curriculum, Seattle, WA: Pacific Science Center, p. 52.




Eclipse Glasses:

American Paper Optics:
http://www.eclipseglasses.com/

Rainbow Symphony:
http://www.rainbowsymphony.com/eclipse-glasses

Bulk rates available on 100’s and 1000’s



Highly Discounted glasses are available at:




Source: Schatz, D, and P. Allen. 2003. Astro adventures ll: An activity-
based astronomy curriculum. Seattle, WA: Pacific Science Center, p. 52.
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Projection Heavy cardboard
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fig hole in the middle Sun
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Aluminum foil

covers the large hole.
A small pinhole
allows sunlight
through.



View port

<>

(point hole toward Sun when viewing)

Pinhole

Aluminum foil




Pinhole Projectors Come in Many Forms
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EXPLORING SUNSPOTS, SEASONS, ECLIPSES, AND MORE

DernisSchatz e mpress

Andrew Fraknoi National Science Teachers Association




AN OBSERWVER“S GUIDE TO VIEBWING THE EELIEPSE

SOLAR SCIENCE

ALL-AMERICAN TOTAL SOLAR ECLIPSE
AUCUST 21, 2017

By Andrew Fraknoi and Dennis Schatz

n Monday, August 21, 2017, a total eclipse of the Sun will  FIGURE1

be visible in the continental United States for the first time

in almost 40 years. A total eclipse is when the Sun is com-
pletely hidden by the Moon, the sky becomes dark, and the Sun’s
faint atmosphere (corona) becomes visible—looking like a beautiful
halo (Figure 1). This total eclipse will only be visible on a narrow
track stretching across the United States from Oregon to South Caro-
lina. No other country will get to see the total eclipse this time.

The rest of the United States and other parts of North and Central
America will see a partial eclipse, in which the Moon covers only a
portion of the Sun. A partial eclipse is interesting, but nowhere near
as awe-inspiring and memorable as a total eclipse. A partial eclipse
is also dangerous to look at without something to protect your eyes
from the Sun’s damaging rays.

During a total eclipse, the
Sun is covered by the Moon,
and the faint light of its
corona becomes visible.

What Exactly Is a Total Eclipse of the Sun?

A total eclipse of the Sun occurs when the Moon gets between the
Sun and the Earth and covers up the Sun. It just so happens that the  source: Luc Viatour, wikimedia Commens, &
Moon, as scen from Earth, and the Sun, as scen from Earth, are the 4 Zon =
same size in the sky. So if the two arc exactly lined up, the Moon can
hide the Sun from our sight. This allows us to see the Sun’s corona,
atlonal
Science
Teachers
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Eclipse Programs for Science Centers
and Other Informal Education Settings







Professional Development for Teachers

EXPLORING SUNSPOT NS, ECLIPSES, AND MORE

Dennis Schatz :
Andrew Fraknoi National Science Teachers Association
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SOLAR SCIENCE

EXPLORING SUNSPOTS, SEASONS, ECLIPSES, AND MORE

Dennis Schatz
Andrew Fraknoi

mpress

National Sclence Teachers Assoclation

CHAPTER 4

271

The Sun, the Moon, and the Earth Together: Phases, Eclipses, and More

Learning Goals of the Chapter 272
Overview of Student Experiences 272
Recommended Teaching Time for Each Experience 274
Connecting With Standards 274
Content Background 276

ENGAGE

4.. Predicting What the Moon Will Look Like
4.2. What Do We Think We Know?

EXPLORE

4.3. Observing the Moon

EXPLAIN

4.4. Modeling the Moon
4.5. Modeling Eclipses

ELABORATE

4.6. How Often Do Eclipses Occur?
4.7. Why Do People Spend $10,000 to See a Total Solar Eclipse?
4.8. Does the Moon Rotate?

4.9. What Do Eclipses Look Like From a Space Colony on the Moon?
EVALUATE

4.0. Lunar Phases Revisited

4.11. What Causes Lunar Phases and Eclipses?

Video Math Literacy Cross-Curricular
Connections Connections Connections Connections

331 331 332 332

Image Credits
Index

Resources
for Teachers

334
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Eclipse Programming Events
In the Months Leading up to the Eclipse
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Programming in the weeks and months
leading up to the eclipse is

MORE IMPORTANT
than what you do on the day of the eclipse.



Eclipse Display Area or Bulletin Board

D
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/"SEA.QE\ www.SPACE.com

HOW TO LOOK AT THE SUN AND NOT GO BLIND

DO NOT look directly at the sun. Unfiltered sunlight will damage your
eyes and could cause permanent blindness. Sunglasses will not provide
sufficient protection. ONLY look at the sun through an approved solar
filter. Even safer is to observe indirectly by projecting the sun’s image

with a pinhole or binoculars.

SAFE SOLAR VIEWING
W “Eclipse” glasses or welder’s goggles rated 14 or higher

m Specially designed solar telescopes or solar binoculars

M Telescopes, cameras and binoculars WITH
approved solar filters
A card with a g2
® Pinhole hole punched in

projector will project an imad
of the sun

SOURCES: NASA, US. NATIONAL PARK SERVICE KARLTATE / © SPACE.com




Big Dome Planetarium Show




Inflatable Dome Planetarium Show

Rockiand County Track & Field |fall of Fazy

TEACHER
NTERS

nhtc deb




Eclipse Demonstration for Large Groups

The Earth The Moon The Sun
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Eclipse Workshops for Kids on Weekends,
During Camp-Ins or Summer Camps
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Ongoing Pinhole Projector Construction
In Maker Space or Craft Area




Make a Pinhole Projector for a Solar Eclipse

’MMMMch-‘hmam&m -Itp- :
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You need:

2 haets of printing papty o ] ceed Poper plates wauld be fe to0)
A &remng pin







Sales of Certified Eclipse Observing Glasses
in the Gift Shop
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Starlab ¢/ Science First




Weekend Eclipse Talks

Evening or







Events on the Day of the Eclipse

 Eclipse Viewing Training Just Before the Eclipse Begins
« Hands-on Activities While Waiting for Maximum Coverage of the Sun

« Eclipse Party During the Time of the Eclipse




What to Do if it's Cloudy on Eclipse Day

* The partial eclipse lasts over two hours, so glimpses of the Sun
may be possible as the cloud cover changes

 Hands-on Activities While Waiting for Maximum Coverage of
the Sun

 Have a video setup ready to access TV and social media
sources following the event
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Possible Partners:

NASA

Libraries

Amateur Astronomy Clubs

Park Rangers

Community Colleges

University astronomy

departments

MEREERTGE

American Astronomical
Society Ambassadors

Girl Scouts
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National Aeronautics and
Space Administration »

Museum Alliance

https://informal.jpl.nasa.gov/museum/
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STAR ‘ @ More than 1400

libraries already

Science-Technology Activities &
Resources For Libraries
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www.starnetlibraries.org
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Gordon and Betty

) MOORE

OUNDATION

Ty

FOUNDATION
August 21, 2017

1.26 million glasses
Distributed free
Through public libraries



Plus 2 million glasses from google



A Local College or University Astronomer
Might Be Able to Help



AMERICAN ASSOCIATION
o COMMUNITY COLLEGES

Washington

Montana

Oregon
Idaho
Wyoming
Nevada
Utah
Colorado
California
Arizona

New Mexico

Alaska

North Dakota

South Dakota

Nebraska

Kansas

Minnesota

Oklahoma

Texas

Wisconsin

Michigan

New Hampshire
Vermont ,

Massachusetis, \ '\ /Maine

New York

s \\\\Rhode Island

Pennsylvania S
Y \ Connecticut

lowa
Ohio e I
lllinois Indiana g e Jaracy
e \\ T~ Delaware
Missot s
Vissouri Virginia~_" ™~ ~Maryland
Kentucky
Y \ Washington, D.G.
North Carolina e
Tennessee West Virginia
Arkansas South
Carolina
Alabama, ..
Mississippi Georgia
Louisiana
Florida

http://www.aacc.nche.edu/pages/ccfinder.aspx

Map Search
City Search

Zip Search
Attribute Search

Community College Finder
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https://aas.org/outreach/roster-aas-astronomy-ambassadors



2z’ ... Over 400 astronomy clubs around U.S.
£ ¢ wesihi: - -0 doing community & school outreach
Night Sky Netumtk
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PROJECT

STICHING TOGETHER THOUSANDS OF IMAGES IN REAL TIME
SUPPORTED BY GOOGLE

SEE: ECLIPSEMEGAMOVIE.ORG
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