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[bookmark: _g57grp3j6wva]Winter Star Tour
Brandi Stewart

[bookmark: _12k7wmdzotys]Introduction
Picture your home at night–urban, suburban, rural, middle of nowhere
Clap for what best represents where you call home.
· GRCA International Dark Sky Park

What stories have you heard about the night sky?
· Life on earth reflected in the night sky

[bookmark: _hngvt6t3910k]Orientation
· All of what we are seeing is our own galaxy. 100 billion stars in our galaxy, 100 billion galaxies in the universe
· If our solar system was represented by a quarter, the galaxy would be the size of the United States
· What can visitors see during their hike out?
· Polaris, Big Dipper, Little Dipper
· Zenith
· Plane of the Ecliptic
· Light years- 6 trillion miles
· 8 minutes from sun to earth or 93 million miles
· I’ll be referring to objects by Greek names, but this is only one name. Way of orienting and pointing to objects in the night sky.
· For cultures around the world, stars and constellations are used for navigation and or marking time of year. Most cultures have their own constellations and names for stars–Greek and Arabic languages are used for the western science community. For many tribes that call Grand Canyon home, the winter is the time to tell star stories.
[bookmark: _isc2t1tx1fvm]Planets vs Stars- Zig Zagging Light (Scintillation)
· Distance is the main reason stars twinkle more noticeable than the planets in our solar system. Because stars are so far away, each star looks like a single pinpoint of light.
· Planets shine more steadily because they’re closer to Earth and so appear not as pinpoints, but as tiny disks in our sky.
· That’s because Earth’s atmosphere refracts the light from these little disks as it travels toward our eyes. But – while the light from one edge of a planet’s disk might “zig” one way – light from the opposite edge of the disk might be “zagging” in an opposite way.
· The zigs and zags of light from a planetary disk cancel each other out, and that’s why planets appear to shine steadily.
· The layers in the atmosphere have different temperatures and density. When starlight enters our atmosphere, it runs into pockets of cool and warm air. The pockets act as big lenses, causing the light to change direction — or "refract" — as it passes through them.
· The light from stars along the horizon are traveling through more atmosphere–more twinkling.
· The light that planets emanate comes not from a single point but from many individual points all clustered together.
· Twinkling can only happen when atmosphere is present–you don’t see twinkling in images taken from launched telescopes (James Webb)

[bookmark: _883q3n1gei7e]Early Winter Drop In- Distance in our Galaxy
· Jupiter- gas giant (hydrogen and helium)[image: ]
· 79 moons
· Ganymede, Calista, Europa, and Io are biggest
· 33 light minutes
· Summer Triangle
· Vega
· 25 light years (1998)
· 2x the mass of the sun
· Altair
· 17 light years (2006)
· One of the closest stars to Earth
· Deneb
· 3,230 light years away
· Diameter 2,000 times the size of the sun
· Seeing light from 1,207 BCE
· Double Double- binary star system orbiting around each other
· 160 light years (1863)
· Albireo
· 415 light years
· Andromeda Galaxy
· 2 million light years
[bookmark: _aog5adxowgd6]
[bookmark: _fee3aignpscg]Life Cycles of Stars
· Orion Nebula M42- “Star Nursery”- baby stars surrounded by gases from which they formed
· Cocoon of stellar gas- in the process of becoming stars
· 1,350 light years away, 24 light years across
· Pleiades M45- Teenage stars
· Shed the cocoon of stellar gas
· Still close to each other
· 380 light years away
· Betelgeuse
· Red supergiant
· 425 light years
· 650 times larger than the sun, 100,000x brighter
· If it was in the center of our solar system, it would encase Mercury, Venus, Earth, and Mars and reach almost to Jupiter
· It will go supernova and we will be able to see it in the daytime
· Supernovas help trigger star formations
· Crab Nebula in Taurus
· Year 1054
· May have been captured in pictographs going supernova

[bookmark: _u1m4ccu5yiay]Other Objects/Constellations
· Auriga (charioteer)
· Mules-mining then tourism
· Sirius (dog star)
· Coyotes

[bookmark: _bir5c9ps2wc]Globe at Night Constellation
· November-Pegasus- Big box
· Black tortoise of the North in Chinese astronomy



[bookmark: _rcdxkgphflsm]Brightest stars
Connect to only seeing those stars in places with high light pollution. 
List below is for our latitude sky only
· Magnitude (brightness) measured in numbers
· Sirius- 1.5 (Canis Major) 
· Arcturus- 0.5 (Follow the arc from the Big Dipper’s handle)
· Vega- 0.03 (Summer Triangle)
· Capella- 0.08 (Auriga)
· Rigel- 0.15 (Orion)
· Betelgeuse- 0.5 (Orion)

[bookmark: _8a8cfg1sm2f8]Conclusion
Looking up at the night sky, I’d like you to think about your night sky at home. 

Are your feelings about the darkness here different from your feelings about the darkness at home? Why or why not?


· Access to dark skies
· Protecting dark skies
[bookmark: _s3ihubyq7adr]

[bookmark: _kl94ot3ln4zk]Notes

Zig Zag Star Light
Why do stars twinkle, but planets do not? (earthsky.org)
Why Do Stars Twinkle? | HowStuffWorks

Life Cycle of Stars
Lives of Stars [Activity & Handout - SUPERNOVA Toolkit] | Night Sky Network (nasa.gov)
PlanetQuest Observing Cards [Reference - PlanetQuest] | Night Sky Network (nasa.gov)
Discover the Universe Guides now available! | Night Sky Network (nasa.gov)


Pleiades- Teenage stars
-Shed the cocoon of stellar gas
-Still relatively close together

Spot the Young Stars of the Hyades and Pleiades | Night Sky Network (nasa.gov)



Orion Nebula- Star Nursery
-Baby stars surrounded by gas from which they formed.
-Protostars- objects in process of becoming stars
-Cocoon of stellar gas



Betelgeuse- Dying Star
-Supergiant- go supernova and we will be able to see it in the daytime
Meet the Workaholic Star, Betelgeuse | Night Sky Network (nasa.gov)
Betelgeuse Star - Starsplanetsmoon.com
The Orion Nebula: Window Into a Stellar Nursery | Night Sky Network (nasa.gov)

Crab Nebula Supernova in Taurus- Post mortem star
Messier 1 (The Crab Nebula) | NASA
Supernovas help trigger star formation


Betelgeuse and the Crab Nebula: Stellar Death and Rebirth | Night Sky Network (nasa.gov)
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EarthSky | Meet the Crab Nebula, remnant of an exploding star

EarthSky | Chaco Canyon in New Mexico, and its astronomical rock art
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EarthSky | Deneb: How astronomers know how far away it is


The brightest stars in the sky: A guide | Space



NASA Night Sky Notes Monthly Article | Night Sky Network

Great Square of Pegasus gallops into the autumn sky (earthsky.org)
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