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WORKSHOP FOR TEACHERS
LEVEL 2



DISCOVER THE UNIVERSE

www.discovertheuniverse.ca

Astronomy training program for teachers and
informal educators
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* Free online training
* Resources and news
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ASTRO AT HOME

https://www.discovertheuniverse.ca/astro-home

Astro mini-course for kids aged 8-12 (while schools are
closed...)
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Every weekday at 2pm, eastern time (Montreal time) |
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https://www.discovertheuniverse.ca/astro-home

WORKSHOP FOR TEACHERS
LEVEL 2

Every week, you will have access to:

* new series of videos where we will teach you some
concepts and show resources;

e activity ideas to try with your students;
* resources to learn more;

e virtual office hours (on Zoom) where | will answer your
guestions: Thursdays at 3pm, EDT - Montreal time;
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WORKSHOP FOR TEACHERS

LEVEL 2

The Cosmic Calendar
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The 13,8 billion year history of the universe scaled down to a single year, where
the Big Bang is January 1+ at midnight, and right now is midnight 1 year later
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15 Trace Fossis Only

18 Vertebrates

19 Land Plants

20 Fish with Jaws 2Ninsects

22 Amphibians
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Ahuman lfe only lasts for the blink of an eye on the Cosrnic Calendar. 100 years * 365 * 24 * 60 * 60 /13,800,000,000 = 0.23 Cosmic Seconds

@ Known from artifacts, radiocarbon dating, DNA extraction from remains

End of Last ce Age,
Sea Level 400 Feet
Lower Than Now
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Columbus Arrives in America (1.2 Seconds Ago)
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WEEK 1
OUR SOLAR SYSTEM
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Sun & Solar Activity Gravity & Orbits Impact Cratering
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SUN & SOLAR ACTIVITY
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THE SUN, OUR STAR
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The Sun is a relatively average star: not
the biggest, not the smallest.

Surface temperature: 5500 °C
Core temperature: 15,000,000 °C

The heat comes from the nuclear fusion in
its core: hydrogen atoms are combining
to create helium atoms. This emits a lot of
energy (E=mc?).

Credit: Solar Dynamics Observatory (SDO)
https://sdo.gsfc.nasa.gov/gallery/main/item/142



WHAT DOES THE SURFAGE OF THE SUN LOOK LIKE?

What is the real colour
of the Sun?

Credit: Solar Dynamics Observatory (SDO)
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SUNSPOTS

In visible light, we can see
sunspots.

The number of sunspots varies with
time.

- Credit: Solar Dynamics Observatory (SDO)
- IllSl:llVER @ M I}Illl\(EIITE https://sdo.gsfc.nasa.gov/



SOLAR GYGLE

400 Years of Sunspot Observations

Modern
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Solar activity varies with a 11-year cycle.
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Credit: Wikipedia
https://en.wikipedia.org/wiki/Solar_cycle



SOI.AR MINIM“M (inactive period)

ultraviolet visible light

_ Credit: Solar Dynamics Observatory (SDO)
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SOLAR MAKIMUM  (active period)

ultraviolet visible light

Credit: Solar Dynamics Observatory (SDO)
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Inquiry-based activity guide for secondary
school teachers to help students
investigate the solar cycle through real
satellite images of the Sun.

https://www.discovertheuniverse.ca/resources



https://www.discovertheuniverse.ca/resources

MAGNETIC FIELD OF THE SUN

"Simple” magnetic field during solar Tangled magnetic field during solar
minimum maximum

. - Credit: NASA's Scientific Visualization Studio
DISCOVER A LA DECOUVERTE https://svs.gsfc.nasa.qov/4623
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https://svs.gsfc.nasa.gov/4623
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DISCOVER .
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The Earth's magnetic
field acts like a shield
and protects us fromthe |
solar wind. S
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NORTHERNLIGHTS

At the poles, the solar wind
can reach lower in the
atmosphere and it makes
the gases in our atmosphere
glow, creating auroras
(borealis and australis) or
northern/southern lights.
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g Credit: U.S. Air Force
IlISI}IlV[H* A LA DECOUVERTE https://commons.wikimedia.org/wiki/File:Polarlicht_2.jpg
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GRAVITY AND ORBITS
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ORBITS OF THE PLANETS

http://mgvez.qithub.io/jsorrery/
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http://mgvez.github.io/jsorrery/

ECLIPTIC

The ecliptic is the plane created by the orbit of the Farth around the
Sun. The other planets also orbit in the same plane, within a few
degrees (max 7° for Mercury).

B
mscnvm*@ A LA DECOUVERTE
THE UNIVERSE * DELUNIVERS



GRAVITY

The gravitational force is what holds objects in orbit around the Sun.

This forces depends on the masses of the objects and the distance
between them. The force affects both objects.

r

\Y/ m

< > G: gravitational constant
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ORBITS

Orbits are ellipses and not perfect circles.

The Sun is at one of the foci of the ellipse.

b X
wscoven @ & Ln icauveRre
THE = DEL



ORBITS

The closer an object is to the Sun, the faster it moves.

* An object closer to the Sun (e.g. Mercury) moves faster than an object
further away (e.g. Neptune).

« The speed of an object varies during its orbit since the distance to the

Sun varies (ellipse). For example, the Earth moves faster when it is
closer to the Sun.
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PLAYING WITH ORBITS

PhETt Simulations ‘

https://phet.colorado.edu/sims/my-solar- |
system/my-solar-system en.html| mpEme—— T

https://phet.colorado.edu/sims/html/grav : S

ity-and-orbits/latest/gravity-and- -
orbits en.html ® - -
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https://phet.colorado.edu/sims/my-solar-system/my-solar-system_en.html
https://phet.colorado.edu/sims/html/gravity-and-orbits/latest/gravity-and-orbits_en.html

IMPACT CRATERING
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A FEW DEFINITIONS...

* Asteroid: Small body orbiting the Sun, mostly made of rock and with
an irregular shape (~ 10 m up to 100s of km) .

* Meteoroid: Very small rock in orbit around the Sun.

* Meteor: Streak of light caused by a space rock falling into the
Earth's atmosphere (shooting star)

* Bolide/fireball: Very bright meteor

* Meteorite: Space rock which falls into the atmosphere and makes it to
the ground.
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POSITION OF ASTEROIDS

- - C - - . . .. ] R 2020.J00-25 06290 UTC
. 00000cHme "

Yes, there is a risk of

impact, but it's very small
the size of the dots isn't
to scale here. ..

A

i Credit: NASA/JPL-Caltech
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https://www.jpl.nasa.gov/news/news.php%3Ffeature=7194

IMPACT

Kinetic Energy . Light, sound, heat...

Velocity = 15-30 km/s

If impact: crater will be 10s x

|
Lots of energy! larger than impactor
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ABOUT 200 KNOWN CRATERS ON EARTH

# M ﬁ‘-

‘ Ly - a “ |
’ ) . , ._r »i
‘-CA’.. ’&f le ~Imagery ©2014 NASA, TerraMetric

Credit: Planetary and Space Science Centre, University of New Brunswick
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http://www.passc.net/EarthImpactDatabase/Worldmap.html

FAMOUS CRATERS

Meteor Crater, Arizona Manicouagan Crater, Chicxulub, Mexico
Quebec
: Credits:
# : Iy Meteor Crater: Shane.togerson, Wikipedia, https://en.wikipedia.org/wiki/Meteor_Crater
DISCOVER A LA DECOUVERTE Manicouagan: NASA, http://eol.jsc.nasa.gov/scripts/sseop/photo.pl?mission=STS009&roll=48&frame=3139

THE UNIVERSE + DE LUNIVERS Chicxulub: Google Earth



ImpactEarth HOME ABOUT IMPACT CRATERS THE THREAT FIREBALLS METEORITES Q

Impact Crater Database
Home / Impact Crater Database

Database of all confirmed craters

Plan Satellite Download Map Image
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https://impact.uwo.ca/map/

iImpact Calculator

http://simulator.downZearth.eu

Earth Moon Mars.

»
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http://simulator.down2earth.eu/
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