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Introduction to Astronomy PHYS 162H - HONORS - Fall 2018

UNDER CONSTRUCTION

Davis Hall Rm 116 Mon-Wed-Fri 2:00-2:50

Provides geneneral education credit (Origins and Influences Pathway). David Hedin hedin@niu.edu course poster

Stellar Death (Remnant
from the 1604
Supernova)

Hubble Deep Space View

Thi's isa standalpne honors section  gal1ar Birth (Eagle Nebula)
which also provides general

education credit. The course is an This course covers the science of the stars and
introduction to astronomical science other heavenly bodies. We use our knowledge
extending from historical astronomy of physics, chemistry, and geology to

through the most recent discoveries  ynderstand planets, stars, galaxies,and the

of astrpphysics including gtellar Universe itself. Planets and stars also serve as
evolution, supernovas, white laboratories for conditions beyond human-

dwarves, neutron stars, black holes,  pyilt experiments and studying them increases
dark matter and energy, and the Big  ynderstanding of sciences.

Bang. The course will also cover
techniques used by astronomers and
some of the latest conjectures
including the possibility of extra
dimensions or multiple universes.

The honors section will
have two lectures per
week plus one
"recitation" section each
week. Each student will
also complete a project,
with examples given in
the link below.

Syllabus

HONORS PROJECTS are overviewed here while details of what individual projects coud be are HERE .
The NIU Observatory is managed by Christopher Marshall

For Fall 2018, Venus, Jupiter, Saturn and Mars are evening planets in Septeber with Mars the last to set at
about 2:00 AM. In mid-November Mars is observable in the evening and Venus just before dawn. observable
most of the night with Mars rising at about 10:00 PM. Mercury and Jupiter are observable in the early evening
just after sunset for October and November.

RECOMMENDED BOOK: I am recommending but not requiring Discovering the Essential Universe by
Comins editions 4 or 5 or 6. You can also use a different textbook such as The Cosmic Perspective
Fundamentals by Bennett, Donahue, Scheider and Voit.

o Example Test1 o Venusin 2016 o August 2017 Illinois eclipse path
o Example Test2 o Marsin 2015 and 2016 o Paths of recent total eclipses
o Example Test3 o Jupiterin 2014-2018 o Graph Paper
o Saturn in 2014-2022 o Current Night Sky
o Stellarium: free "planetarium" software
o How to use Stellarium
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http://nicadd.niu.edu/~hedin/162/astro_poster.pdf
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http://nicadd.niu.edu/~hedin/162/venus-2016.png
http://nicadd.niu.edu/~hedin/162/mars-2016.png
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http://nicadd.niu.edu/~hedin/162/saturn-path-2014-2022.png
http://nicadd.niu.edu/~hedin/162/TSE2017-05.jpg
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http://nicadd.niu.edu/~hedin/162/Stellarium.pdf
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o Volunteer for STEMfest (held on October 27)

Lectures and Activities Part I

Lecture 1: Class overview, early observations o
8/27/2018
o 1999 Turkey Eclipse

o Lecture 2: Star Location and Constellations 8/29 o

o
o

Lecture 7: Absorption, Greenhouse Effect 9/19
Water Vibrational Modes

Long timescale Temperature of Earth

Solar Energy:Consumer Reports

o

Class 3: Overview of Projects °
and Observatory Tour 8/31

(e]

Accounting Firms and climate change

Impact on using solar energy due to 2018 Tariff on
solar panels

US Renewable Energy 2018

o April 2018 Smithsonian Magazine: renewable

Activity 0.5 Project Status due
9/28

o Monday 9/3 no class Labor Day
o Lecture 3: Introduction to Planetary Motion,
Brahe and Kepler 9/5

Class 5: Activity 1 Planets (use$
Stellarium) 9/7

o

o Lecture 4: Kepler's Laws and Galileo 9/10

o asteroid orbitting Earth

o Parker Solar probe orbit about Sun (and Earth,
Venus, Mercury),

energy in Texas
Environmental impact of living near fossil fuel
plants

Class 11: Activity 2 Motion of
Stars (uses Stellarium) 9/11

Lecture 8: Telescopes 9/24

Mauna Kea Summit 3:40 inside

Hotel Mauna Kea (parody)_start and LN:1:00-1:40
problems:3:30

o 30 m Telescope in Hawaii
o Arecibo 1000 ft = 305 m radio telescope from

movie Contact

o VLA radio telescope array (in movie Contact)

o Dark Energy Survey

o Lecture 5: Galileo, Newton and Gravity 9/12
o Fake news story on Galileo
o Center of mass examples

Class 8: MOVIE "Cosmic
Yoyage" 9/14.

Lecture 6: Light and Electromagnetic Force 9/17

(e]

James Webb Telescope (wikipedia)

o Lecture 9: Intro to Sun and Nuclear Reactions 9/26

o Movie 2012 - Neutrinos from the Sun
o India-based Neutrino Observatory

Class 14: Activity 3 Atomic
Spectra + Light Demo 9/28

Lecture 10: Layers of the Sun Test 1 Study Guide
10/1

o NASA video - a solar flare
o Solar Storm January 2012

Lectures Part 11

o Lecture 11: Properties of stars 10/3
o Algol System - wikipedia
o (aia satellite

Class 20: Movie SN 1987A 10/19

Activity 5.5 Project Status due

Class 17 - Test 1 - 10/5

http://nicadd.niu.edu/~hedin/162/162h.html
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https://www.stemfest.niu.edu/stemfest/volunteer/student-volunteers/index.shtml
http://nicadd.niu.edu/~hedin/162/Class1H.pdf
http://nicadd.niu.edu/~hedin/turkey.html
http://nicadd.niu.edu/~hedin/162/Class2H.pdf
http://nicadd.niu.edu/~hedin/162/Activity6.5.pdf
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http://nicadd.niu.edu/~hedin/162/Activity1.pdf
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http://www.jpl.nasa.gov/news/news.php?feature=6537
https://www.sciencenews.org/article/nasa-parker-solar-probe-aiming-sun
http://nicadd.niu.edu/~hedin/162/Class5H.pdf
http://nicadd.niu.edu/~hedin/Galileo.htm
http://nicadd.niu.edu/~hedin/162/Center.html
http://nicadd.niu.edu/~hedin/162/Movie1.pdf
http://nicadd.niu.edu/~hedin/162/Class6H.pdf
http://nicadd.niu.edu/~hedin/162/Class7H.pdf
http://www.lsbu.ac.uk/water/vibrat.html
http://xkcd.com/1732/
http://news.energysage.com/consumer-reports-declares-never-better-time-switch-solar/?utm_content=30933766&utm_medium=social&utm_source=facebook
http://www.citylab.com/tech/2014/09/a-major-accounting-firm-just-ran-the-numbers-on-climate-change/379994/
http://news.energysage.com/2018-us-solar-tariff-impact-prices/?utm_content=66165918&utm_medium=social&utm_source=facebook
https://thinkprogress.org/wind-solar-deliver-stunning-98-percent-of-new-u-s-power-capacity-in-january-february-abc373e272d6/
https://www.smithsonianmag.com/innovation/texas-town-future-renewable-energy-180968410/
https://www.dailykos.com/stories/2018/5/23/1766523/-After-coal-and-oil-plants-shut-down-in-California-premature-birthrates-have-also-dropped?detail=emaildkre
http://nicadd.niu.edu/~hedin/162/Activity2.pdf
http://nicadd.niu.edu/~hedin/162/Class8H.pdf
http://www.youtube.com/watch?v=QpDC8QiZNDM&feature=related
http://www.youtube.com/watch?v=XPdTlHK1h_0
http://scitation.aip.org/content/aip/magazine/physicstoday/article/69/7/10.1063/PT.3.3230
http://www.youtube.com/watch?v=C9DuMK0uo1c
http://www.youtube.com/watch?v=61BYXzHmB5w
http://www.darkenergysurvey.org/the-des-project/overview/
https://en.wikipedia.org/wiki/James_Webb_Space_Telescope
http://nicadd.niu.edu/~hedin/162/Class9H.pdf
http://www.youtube.com/watch?v=uXqUcuE8fNo&feature=related
http://www.ino.tifr.res.in/ino/
http://nicadd.niu.edu/~hedin/162/Activity_3.pdf
http://nicadd.niu.edu/~hedin/162/Class10H.pdf
http://www.youtube.com/watch?v=wFb7OZx2NYo
http://news.nationalgeographic.com/news/2012/01/120124-solar-storm-geomagnetic-auroras-flights-sun-earth-space-science/
http://nicadd.niu.edu/~hedin/162/Class11H.pdf
http://en.wikipedia.org/wiki/Algol
http://www.esa.int/Our_Activities/Space_Science/Gaia/Gaia_creates_richest_star_map_of_our_Galaxy_and_beyond
http://nicadd.niu.edu/~hedin/162/Activity6.5.doc
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Lecture 12:Surface Temperature and
Hertzprung-Russell Diagram 10/8

Lecture 13: Nebula and Stellar Birth and
Evolution 10/10

O 0O O O ©o

o Video - Star Formation
o Video - Nebula and Star birth o

O O O o

O O 0 o o

(¢]

Class 17: Activity 4 Parallax
and Magnitude/Luminosity
10/12

Lecture 14 Stellar Evolution Red Giants,
White Dwarves 10/15 o
Video - Sun --> Red Giant, planetary nebula,

Lecture 16: Neutron Stars 10/22
Video - neutron stars and pulsars
The sound of Pulsars

Video - binary pulsars

binary pulsars and general relativity

Lecture 17 Black Holes 10/24
Video - black hole interacting with star

Class 26: Activity S Hertzprung-
Russell Diagram (uses Stellarium)
10/26

Lecture 18: Formation of Elements - Test 2 overview
10/29

white dwarf o

Lecture 15: White Dwarves and Supernovas
10/17

If Betelguese goes Supernova 7 minute
version

Video - Type Ia supernova explosion
simulation

Video - colliding white dwarves

colliding white dwarves

Video - Type II blue supergiant supernova
Video - SN1987a over time

Lecture Part I11

Lecture 19: Formation of Planets and Planetary
Atmospheres 10/31

Class 29: Test 2 11/2

Lecture 20: Exoplanets 11/5

List of confirmed Kepler exoplanets
Kepler planet hunter site

Alpha Centauri exoplanet

TESS satellite

Lecture 21: Life in the Universe 11/7

o Goldilock's planet - trailer for movie Battleship
o asteriod passing by Earth November 2011

o Lecture 22: Introduction to Galaxies, Hubble Law 11/12

Class 32: Activity 6 Deep space o
objects (uses Stellarium) and Life in

the Universe 11/9

Video - Life cycle of stars

Class 35: Activity 7
Hubble Law 11/16

o Lecture 24:Galaxy Masses, Dark Matter,
and Impact on Universe Expansion 11/19

o Thanksgiving

o Lecture 25: Cosmology and Early
Universe 11/26

o video - What is the Universe expanding
into?

o Olber's Paradox

o video - Why is the sky dark at night?

o Lecture 26: Early Universe: Creation of
Matter, Test 3 overview 11/28
Interview with Brian Cox on (mostly)
science and society

Class 39: Through the
Wormbhole: Beyond the

o Video - Andromeda Galaxy,

http://nicadd.niu.edu/~hedin/162/162h.html

Darkness 11/30
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http://nicadd.niu.edu/~hedin/162/Class12H.pdf
http://nicadd.niu.edu/~hedin/162/Class13H.pdf
http://www.youtube.com/watch?v=JS9c0fu1Un0
http://www.youtube.com/watch?v=wHayvV92PKA&feature=related
http://nicadd.niu.edu/~hedin/162/Activity_1.pdf
http://nicadd.niu.edu/~hedin/162/Class14H.pdf
http://www.youtube.com/watch?v=iauIP8swfBY&feature=related
http://nicadd.niu.edu/~hedin/162/Class15H.pdf
http://www.youtube.com/watch?v=tX2YzkS5LBo
http://www.youtube.com/watch?v=RgfbjHz_UTo&feature=related
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http://www.nasa.gov/vision/universe/starsgalaxies/collide_whitedwarf.html
https://www.youtube.com/watch?v=oKXVmzod-TE
http://www.youtube.com/watch?v=4AT71_n7CFQ&feature=related
http://nicadd.niu.edu/~hedin/162/Class16H.pdf
https://www.youtube.com/watch?v=EVbbWrQhwck
http://www.jb.man.ac.uk/pulsar/Education/Sounds/sounds.html
https://www.youtube.com/watch?v=ykOfoqfotFE
https://www.space.com/38469-gravitational-waves-from-neutron-stars-discov$Neutron%20star%20collisions%20%20%3C/A%3E%20%20%3CLI%3E%3CAhref=
http://nicadd.niu.edu/~hedin/162/Class17H.pdf
http://www.youtube.com/watch?v=dy0N0lBYBy8&feature=related
http://nicadd.niu.edu/~hedin/162/Activity_5.pdf
http://nicadd.niu.edu/~hedin/162/Class18H.pdf
http://www.youtube.com/watch?v=MGalnuFS2O0&feature=related
http://nicadd.niu.edu/~hedin/162/Class19H.pdf
http://nicadd.niu.edu/~hedin/162/Class20H.pdf
http://kepler.nasa.gov/Mission/discoveries/
http://www.planethunters.org/
http://www.cbsnews.com/8301-205_162-57534190/alpha-centauris-earth-like-planet-by-the-numbers/
https://tess.gsfc.nasa.gov/
http://nicadd.niu.edu/~hedin/162/Class21H.pdf
http://www.youtube.com/watch?v=1_X2Yy0yr4c
http://www.huffingtonpost.com/2011/11/04/asteroid-2005-yu55-earth-2011_n_1076838.html
http://nicadd.niu.edu/~hedin/162/Activity6.pdf
http://nicadd.niu.edu/~hedin/162/Class22H.pdf
http://www.youtube.com/watch?v=HWxBTHVhc3I&feature=related
http://nicadd.niu.edu/~hedin/162/Ex_Hubble.pdf
http://nicadd.niu.edu/~hedin/162/Class24H.pdf
http://nicadd.niu.edu/~hedin/162/Class25H.pdf
http://www.youtube.com/watch?v=kV33t8U6w28&feature=relmfu
http://nicadd.niu.edu/~hedin/162/Olber's_Paradox.gif
http://www.youtube.com/watch?v=TFwtJC9_dXs&feature=results_video&playnext=1&list=PLC3653330D14D8602
http://nicadd.niu.edu/~hedin/162/Class26H.pdf
https://gizmodo.com/we-asked-celeb-physicist-brian-cox-about-flat-earth-con-1827206861
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o Lecture 33: Structure of Milky Way, Galaxy Formation o Lecture 27: Extra Dimensions and

11/14 Multiverse 12/3
o Animations - center of Milky Way Galaxy o Multiverse collisons?
o Video - Galaxy Formation o Sky and Telescope:Stephen Hawking's
o M31(Andromeda) - M33(smaller spiral) Galaxy final paper on multiverse

Interactions video
o Video - Andromeda and Milky Way Colliding Galaxies Class 41 - Test 3 - 12/5

Class 42 - Project
Presentations 12/7

Final - Optional - 12/10
2:00
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http://nicadd.niu.edu/~hedin/162/Class23H.pdf
http://www.galacticcenter.astro.ucla.edu/animations.html
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https://www.skyandtelescope.com/astronomy-news/hawking-takes-on-the-infinite-multiverse/

