'he 2017 Eclipse:
'ools for Engaging
Young Scientists




The 2017 Eclipse: Tools for
Engaging Young Scientists

 Ali Jackson, Sciencenter, ajackson@sciencenter.org

* Dennis Schatz, Pacific Science Center,
dschatz@pacsci.org

* Jeffery Nee, NASA Museum Alliance, Jet Propulsion Lab,
jeffery.nee@jpl.nasa.gov

* Ellen Binderman, Lawrence Hall of Science,
ellenb@berkeley.edu

e Anna Hurst, Astronomical Society of the Pacific,
ahurst@astrosociety.org

* Darrell Porcello, University of California-Berkeley,
porcello@berkeley.edu




'THE ALL AMERICAN

TOTAL SOLAR |
ECLIPSE

AUCUST 21, 2017




ripEswNE
L

fTacoma g N el Montana

ol B

. =08
Indlanapolls‘ ’Daylon

| Cincinnati, £ Wes'

et »7A‘7‘7 U ‘ 7 3 ¢
Kansas = /.| e | ’\j Virglma 2

San Jose Cal«fomia‘i\

? \'

f U ) gL

o U u’}\?\r—r\ﬁ
Mch\My

Anlonlo

.\
Laredo hY
Corpus
Chrst Sarasota Pomp_ano "_‘
Solar_eclipsesiSMCSEXSE_Five_Millennium_Caron oha Fort, &B each
. Ay iors i













-

e

dl "S:bkla?r'v‘ Eclipse




A ' » ‘
e \‘ ’
Ift . .. ‘
@2010 )—gmnrm:n B'c&rfafrc-lj




Eclipse
Bation 2m 05s 2m 13s 2m 21s 2m 38s 2m40s 2m 39s

Charleston,
Wind River
Range, WY

Smokey Mtns, Casper, WY
Pioneer Mtns,

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




S LR L L T AT

LY
§ i Vg e
N, 4

Kilometers

TEqpenak, NASAIGSFC - 1996 Aup







Solar Eclipse










/ Moon’s shadow













AN OBSERVER”"S GUIDE TO VIEWING THE ECLIFSE

SOLAR SCIENCE

ALL-AMERICAN TOTAL SOLAR ECLIPSE
AUCUST 21, 2017

By Andrew Fraknoi and Dennis Schatz

be visible in the continental United States for the first time

in almost 40 years. A total cclipse 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.

On Monday, August 21, 2017, a total eclipse of the Sun will FIGURE 1

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, ¢C
Moon, as scen from Earth, and the Sun, as scen from Earth, are the 3}3:5;;;ﬁ‘:iﬁ:;;;’hpe{ha A
same size in the sky. So if the two are exactly lined up, the Moon can

hide the Sun from our sight. This allows us to see the Sun’s corona,
Natlonal
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Association

http://bit.ly/2bkGSvA or www.nsta.org/solarscience
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Next, Crandpa did this
odd thing where he held
both hoops around his head
atthe same time, but they weren't
lined up. The purple one was above the
yellow one on one side and below it on the other
side, and they only touched in two places.

Crandpa told us that's what happens with the
paths of the real Moon and Sun in the sky. The
Moon is usually above or below the Sun by a small
amount. If they are not lined up exactly, the Moon
can't pass directly in front of the Sun, and there
won't be an eclipse,

*How often do the Hula-Hoops cross?” Grandpa
asked me and my brother.

We both said, “Twice” at the same time, which
made all four of us laugh.

“What do you think happens when the Moon
and Sun arrive together at one of the two places
where the Hula-Hoops cross?” Grandpa asked us.

said, "Eclipses,” and
Crandpa then
and the Moon arri
only twice a year.
season’ roughly e

mentioned that t|
too. | wanted to 3
two times a year st
So | asked Crandp
to see an eclipse o
ayear.
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| wish you clear skies and
safe viewing
on August 21!




Eclipses are SAFE!
The Sun is not.




Safety

Car Safety
Planning to Drive the Eclipse
https://www.ready.gov/car

Camping Health and Safety

https://www.cdc.gov/family/camping/

http://www.recreation.gov/recFacilityActivitiesHomeAction.do?goto=camping.htm&activities=9

Heat and Children in Cars
http://www.safercar.gov/parents/InandAroundtheCar/heatstroke.htm

http://www.safercar.gov/parents/InandAroundtheCar/heat-involved.html

Federal Emergency Management Agency - Are You Ready
Food and Water Safety

Hazards to Outdoors Workers

Heat and Hydration

Hiking Safety

Large Crowds Safety

Personal Safety - At Home, On the Street, While Traveling —= , :
Sun Safety: Save Your Skin i Se

AUGUST.21.2017

https://eclipse2017.nasa.gov/safety
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Pinhole Projection



Mirror projection







Safety

Car Safety
Planning to Drive the Eclipse
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The Solar Eclipse for Early Learners

[ : of » 7 ] y
’ ' : ol | ‘.
: ! e
| . . . B :
\ a . \ 1 , | o~y
! " -
e

/

Anna Hurst, Astronomical Society of the Pacific, ahurst@astrosociety.org

L

Ellen Blinderman, Lawrence Hall of Science, ellenb@berkeley.edu

With resources from:
Alice Enevoldsen, Alice’s Astro Info (Seattle), alicesastroinfo@gmail.com
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Before the Eclipse

* Stepping stone activities

* Images of solar eclipse

* Model of solar eclipse

* Practice safe solar observing
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Activity: Bear’s Shadow




Activity: Moon Phases Matching

Match the Moon Phases
Ful  Gibbous Quarter Crescent New Crescent Quarter Gibbous

D\ 2 R

y '@

Ful

N |
X

»
>

Waning The whole cycle of the Moon phases Waxing
(seeing less) from Full to New and back to Full (seeing more)
takes about a month.







Solar Viewing Safety - PreK & K

Enlist adults
 Aim to have 1:2 or 1:3 ratio of adults to kids, caregivers

count!

Simple rules - just two or three, positive statements, e.g.:

* Always use a filter to look at the Sun

* Clasp your hands together when using a telescope
Add a band to glasses
Avoid pointing at the Sun,
unless everyone is wearing
filters ,_
Use indirect viewing for groups s
Model safety: do it with your oy
body/their body

Practice!

Credit: Alice Enevoldsen, Alice’s Astro Info



Credit: Alice Enevoldsen, Alice’s Astro Info
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Credit: Alice Enevoldsen, Alice’s Astro Info



Sunspotter
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Eclipse Day!

During the eclipse:
* Make sure you have enough adults (1:3 or 1:4)

* Ask questions:
* Do you notice anything different about the Sun yet?
 What is covering the Sun?

* Isthe Sun completely dark?
* |sthere any light at all
around the Moon?

After the eclipse:

* Draw your observations




My Sky Tonight

Free Webinar:

Experiencing the Solar Eclipse
with Young Children

Tuesday, May 16 at 1pm PT / 4pm ET

* Dr. Julia Plummer, Astronomer &
Science Educator, Penn State
University

e Alice Enevoldsen, Astronomy Educator
& Solar System Ambassador, Seattle

 Anna Hurst, Director of Museum, Park,
& Library Programs, Astronomical
Society of the Pacific

www.astrosociety.org/MySkyTonight



NISE

NATIONAL INFORMAL
STEM EDUCATION EXPLORE SCIENCE

NETWORK Earth&Space

2017 Solar Eclipse Planning Mini-kit

Downloadable activities:
Exploring the Solar System: Big Sun, Big Moon
Exploring the Solar System: Solar Eclipse

* English and Spanish activity versions

* Training and content videos for staff and volunteers
* Print-out postcards and posters

* Event guide for 2017 solar eclipse



NISE Net activities

EXPLORING THE SOLAR SYSTEM
Solar Eclipse

Try this!

On a sunny day, you can make a model
of an eclipse outside!

Tip: You can also do this activity in a dim room, using a
flashlight (instead of the Sun) as your light source.
Hold the toy Moon and take two big
steps back from the Earth ball. Position
the Moon in between the light source
and the big globe. Line up the Moon so
it casts a shadow on the Earth.

Look carefully at the shadow. Are all
parts of it equally dark? Does it cover
the whole Earth?

Now try making the Moon’s shadow
move across the Earth. You're making a
model of the path of a solar eclipse!
During a real eclipse, what do you think
people see when they look toward the
Sun?

~®EXPLORE
“®SCIENCE

EXPLORING THE SOLAR SYSTEM

Big Sun, Small Moon

Try this!

A tennis ball and a beach ball
are different sizes. Can you
make them appear to be the
same size?

Hand the beach ball to a
friend. What happens to
the apparent size of the
beach ball if your friend
walks away?

Now, hold up the tennis
ball. Can you make the
tennis ball and the beach
ball appear to be the same
size? How far apart are
you and your friend?

O EXPLORE
& SCIENCE

01:59 3
HD :: vimeo

Sizing Up the Sun, Earth, and Moon

The Sun is much, much bigger than Earth! @

How do the Sun, Earth, and Moon compare in a lineup? The Sun
is 109 times bigger across than Earth, and Earth is about 367
times bigger across than the Moon

So In human terms, If the Sun
were the height of a child (109 m),
Earth would be about the width of
afingernail (1.cm), and the Moon
would be about the width of a single
freckle (027 cm)t




NISE Net media

.‘# EXPLORE

jUtiliza esta tarjeta para ver el eclipse solar de una manera segura! & SCIENCE

Usa el agujero en la tarjeta para proyectar una imagen del Sol
sobre una suberﬁcie plana de color claro.

No es seguro mirar los rayos del Sol

directamente, incluso si el Sol esta

parcialmente bloqueado. Durante el breve

momento en que la Luna bloquea al Sol

por completo —conocido como el periodo tarjeta con agujero
de totalidad— uno puede mirar

directamente el Sol. En cualquier otro

caso, es necesario utilizar un filtro, tal superficie de color claro
como las gafas especiales para eclipses

o las gafas #14 para soldadura. O puedes

utilizar esta tarjeta para crear una

proyeccion del eclipse.

Obtén mas informacién de la NASA para

aprender a mirar de una manera segura:

eclipse2017.nasa.gov/safety

Observa un video del Exploratorium ’ . imagen proyectada del Sol
sobre como mirar en forma segura:

youtu.be/GSHxInLDVDw

Solar Eclipse  iimsoimmimains pinhole postcard

e Sn e p Just A, cmaing an eckse

From curvantage pobnt on Earth, the Sun and B Moon ook sbout the same
2n-but B Sun s actualy about 400 times wider across Tan the Moond So why
0 they lock B same size, and how can e rekivel; smald Moan cover Be
massve Sun? The Sun happens to be around 400 tmes farSer awey from Exth
Bian the Moon ks, 50 Ty appear to be nearl the same e h D ey

ey it g blocks the Sun, which we call a total eclipse of the Sun, or a total solar eclipse.
P P el b oy 3 e e m
| alll HD 2

eclipse poster background content video




Event resources

Preparing for a Partial Eclipse:
An event to remember

Night Sky Network

Preparing for the Required:
Eclipse Slideshow e Safety
* Good intro for e Activities
Where will leaders, staff, & .
you be on volunteers * Enthusiasm
August 21, 2017? e Safe v.iewing Optional:
techniques ]
* Eclipse background Solar Eclipse
Marketing
gexmone Planning an August 21, 2017, Clear Skies
Solar Eclipse Event (pg. 13-16) Solar Viewing
*  What s a Solar Eclipse? Projectors
* Planning Ahead
. Safety Internet
* Live Streaming Feeds of the Eclipse Food
. /] °* Howto Display Live Feeds Parking
~ e * Press and Marketing Materials for Bathrooms
N 2077 Your Eclipse Event .
Expor Sienc: Earth & Sace *  Submit Your Event to NASA’s Eclipse Security
Event Planning and Website

wwwwwwwwwwwwwwwwwwwwwwwwwww




N(A\SA Jet Propulsion Laboratory q

s J¢  California Institute of Technology v ‘ A Eyes On the p!
2017 Eclipse

* New York

K

The Path of the Eclipse

Watch the great eclipse of August 21st,
2017, interactively! Pick your location on
the Earth, scroll through time, and see if
your view will be a partial eclipse (in the
penumbra) or a total eclipse (in the

umbra).
Los Angeles, CA




explOratorium’
?@?&ﬂ_—. S (o) I ar E C I | p Se 2017 Live Stream How To View About Eclipses  Past Eclipses

Total Solar Eclipse 2017:
Live from the USA

2016 Totality Highlights

2016 Total Solar Eclipse:
Live from Micronesia

Exploratorium
Live Webcast

> 37:56 / 59:50 - ————————————— < xpl ‘)))’«I'P' LK]

To share or embed these webcasts into your website or blog, click the Share button in the video player control bar. Need help?.

TOTAL Lumefrom the

M Angela Speck




Activities
Any Day Activities

3: .. Sun Cookies

“ Big Sun, Small Moon?
=~'B Solar Convection

" . Hot Equator, Cold Poles

y‘: Solar Flare Flip Book
& N

fesss==" Model the Sun and Earth

n S

Home Activities Images +Videos Observatory

Carrier ¥ 11:21 AM

{ Back Solar Convection m

- Instructions  Explanation

Solar Convection

What causes solar
granules on the Sun?

Use hot and cold water to see how
fluids at different temperatures move
around in convection currents.

Carrier = 11:21 AM

a Go

Home Activities Images +Videos

DIY Sun Science




Megamovie project

The Project

The Eclipse Megamovie Project will gather images of the 2017
total solar eclipse from over 1,000 volunteer photographers
and amateur astronomers, as well as many more members of
the general public. We'll then stitch these media assets
together to create an expanded and continuous view of the
total eclipse as it crosses the United States.

LEARN MORE




Record your observations Share with fellow naturalists Discuss your findings



List of online eclipse resource

NISE Net solar eclipse planning mini-kit
(pg. 13-16 for eclipse)
(with presenter notes)
Spanish!
Spanish!
*Activity links include solar eclipse poster, postcards, and all videos




Y5 Upcoming NISE Network Eclipse Online
Workshops

NETWORK

ONLINE

WORKSHOPS

* How to Utilize Online Live Streams at Your Event,
June 20t, 2pm EST

* Join the Eclipse Party! What Are You Doing to
Celebrate the August 215, 2017 Total Solar Eclipse?
June 27, 2pm EST

Learn more and register: http://www.nisenet.org/event-
type/online-workshop




Thank you

N I S I This material is based upon work supported by NASA under grant or cooperative agreement award number NNX16AC67A.

NATIONAL INFORMAL
STEM EDUCATION Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not

necessarily reflect the view of the National Aeronautics and Space Administration (NASA).
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