Psychology 457: The Psychology of the Cosmos
Professor: Sean Duffy, Ph.D.

 F  1:20-4:20PM  CS203
Friday Afternoons, Spring Semester 2013
When I heard the learned astronomer
WHEN I heard the learn’d astronomer;  

When the proofs, the figures, were ranged in columns before me;  

When I was shown the charts and the diagrams, to add, divide, and measure them;  

When I, sitting, heard the astronomer, where he lectured with much applause in the lecture-room,  

How soon, unaccountable, I became tired and sick;

Till rising and gliding out, I wander’d off by myself, 
In the mystical moist night-air, and from time to time,  
Look’d up in perfect silence at the stars.






- Walt Whitman, Leaves of Grass (1892)
Course Description:

In 1980, Astronomer Carl Sagan released a 13 part PBS television series called “Cosmos: A Personal Voyage.” This series addressed a wide variety of scientific issues and is the most popular television show on science in history. Moreover, Cosmos was a groundbreaking series in that it inspired a generation of children to pursue careers in the sciences and related fields. In this course, we will watch every episode of the series, read original texts and scientific literature and discuss topics related to psychology in the cosmos. For instance, among the many topics we will consider are the logic behind the scientific method; the influence of nature versus nurture on behavior; evaluate different types of scientific reasoning and problem solving; consider why pseudosciences such as astrology are so appealing; why humans fight in war; game theory and the nuclear arms race; and the neurobiology of memory. This will be a highly interdisciplinary course and students should be prepared to read challenging literature outside of the field of psychology, such as philosophy, history, anthropology, biology, and astrophysics. 
Grading:

Discussion Leader: (20%) Everyone in the class will have to serve as a discussion leader who will guide the conversation for about an hour. This means there will be about three discussion leaders per day. You will sign up for being a discussion leader at the following page: 
Weekly quizzes on readings: (50%) 13 quizzes on the day’s readings. No make up quizzes. This is the attendance portion of your grade. I will drop the lowest score. 
Paper on a topic of your choice: (30%)
Classroom behavior

The use of portable electronic devices (cell phones, text messaging, pagers, laptops, blackberries, Nintendo things) is strictly prohibited. How would you feel if, while you were telling me something very important, I took out my phone and started texting my friends? You’d probably think that I’m rude. Don’t even try violating this one. I really will throw you out of class, because you’re not learning anyway if you’re not listening carefully to me or your fellow students.
Sakai

I use Sakai for distributing materials, grading, and general announcements. Please use Sakai, or learn how to use it. Not knowing how to use Sakai is no excuse for not receiving important announcements or course materials. Get with the digital age, man!
Use your Rutgers Email 

When I email the class, I use the list that the Registrar gives me. I can not change this list, and it is your responsibility to either use your Rutgers email account or set up your Rutgers account so that you receive emails in your personal account. If you use some other account, such as imafoolishrutgersstudent@yahoo.com, you may not receive my emails, and you will definitely not receive pity from me.  

Academic Honesty:
You are expected to read and understand rules regarding academic misconduct. Ignorance of these rules will not be accepted as an excuse for academic misconduct. If you are found cheating on exams or plagiarizing on your paper, you will receive a failing grade for the paper and I will report you to the Office of Academic Affairs. Period. I offer no exceptions to this rule, ESPECIALLY ignorance of what plagiarism is. Rutgers maintains a website with specific guidelines concerning academic honesty. You are expected to read and understand all of these rules:

http://academicintegrity.rutgers.edu/
Class cancellations: 

In the event of a natural disaster (e.g., snow storm, earthquake, tsunami) class may be cancelled. In the case of bad weather, check your email to be sure that I have not cancelled class. (See above section on using your Rutgers email) 

Incompletes / Pass – No-credit: 

Granted ONLY under unusual situations. Poor performance in the course is not a valid reason for requesting an incomplete. Those signed up for pass/no-credit, a final grade of a C or better is required to pass. 

Disability accommodations: 

For disability accommodations, please call the Disability Services Coordinator.  Students who require special accommodations for the course or its assignments or exams (as indicated by a formal letter/statement from the Disability Services Coordinator) should also contact the instructor as early as possible.  
Missed class:

Get to know someone in this class. Not only might you make a new friend, you will have someone to borrow notes from in the rare and unusual circumstance in which you might have to miss lecture. I will not provide you with lecture notes.

Stapled assignments:

I discard assignments that are not stapled. I mean, it says a lot about how much effort you put into your assignment when you toss it to me with the corner folded over. Find a stapler – in fact, purchase one of those pocket staplers at the dollar store. And cover the back of the staple with tape. 

I reserve the right to make any changes to this syllabus. It is your responsibility to come to class and be aware of any changes to this syllabus. 

Week 1, Jan 25: Course intro

Week 2, Feb 1: The Shores of the Cosmic Ocean

Readings:  
Kosmos (from WhitmanPoetry)
Walt Whitman - from Proust Was a Neuroscientist (Jonah Leher, 2007)

Tributes to Carl Sagan (1996)
Gibbons editorial (2011)
Seeing Things (1999)
A New Perspective on Eratosthenes Measurement of the Earth (2011)
Culture and Power in Ptolemaic Egypt: The Museum and Library of Alexandria (1995)
Videos to watch before class for discussion:

The scale of the universe:
http://www.youtube.com/watch?v=qGGzj-ZHs1o
Beau Lotto on optical illusions:

http://www.ted.com/talks/beau_lotto_optical_illusions_show_how_we_see.html
McGurk Effect:

http://www.youtube.com/watch?v=G-lN8vWm3m0
Week 3, Feb 8: One voice in the cosmic fugue

Readings:  
Song of Myself (1892)  - Whitman
The Samurai Crab (1993)
Darwin The Origin of Species Introduction and Ch 4 (Introduction written by Darwin, not the first introduction at the very beginning of the pdf.) (1859)
Genes and Brains (from Broca’s Brain) (1978)
Life is just a three letter word (from Shadows of Forgotten Ancestors, 1993)
Videos to watch before class for discussion:

What is a Fugue? Learn Bach Little Fugue in G

http://www.youtube.com/watch?v=95gLT7NzHAM
Richard Feynman on Beauty:

http://www.youtube.com/watch?v=cRmbwczTC6E
James Watson How we discovered DNA:
http://www.ted.com/talks/james_watson_on_how_he_discovered_dna.html
Freeman Dyson on searching for life in the solar system
http://www.ted.com/talks/freeman_dyson_says_let_s_look_for_life_in_the_outer_solar_system.html
Week 4, Feb 15: The Harmony of the Worlds

Readings:  

Unnamed worlds (1892) - Walt Whitman
Ptolemy Amalgist (c. 150 AD) /Copernicus On the revolutions of the heavenly spheres (A.D. 1543)
Night walkers and mystery mongers: Sense and nonsense at the edge of science (1979)
The marriage of skepticism and wonder (1996)
Watch before class..
Mandala (A Musical Palindrome), by Daniel Starr-Tambor (musical composition)

http://www.youtube.com/watch?v=_4GbaK22jjw
Richard Feynman on curiosity

http://www.youtube.com/watch?v=lmTmGLzPVyM
Murray Gell Mann on theory

http://www.ted.com/talks/murray_gell_mann_on_beauty_and_truth_in_physics.html
Week 5, Feb 22: Heaven and Hell

Readings:  

Thou Orb Aloft Full Dazzling (1892) - Walt Whitman
The black Swan (2007)- Taleb
Ambush: The Warming of the world (1997)
Escape from Ambush (1997)
Videos to watch:
Al Gore on climate change:
http://www.ted.com/talks/al_gore_s_new_thinking_on_the_climate_crisis.html
Bjorn Lomberg:
http://www.ted.com/talks/bjorn_lomborg_sets_global_priorities.html
Week 6, Mar 1: Blues for a Red Planet

Readings:  

We two-How long we were fooled. (1892)  - Walt Whitman
Via Cherry Tree to Mars

Value and Need as Organizing Factors in Perception (1947) – Jerome Bruner
Videos to watch:
Steve Jurvetson on Model Rocketry

http://www.ted.com/talks/steve_jurvetson_on_model_rocketry.html
Scarles Elachi on the Mars Rover

http://www.ted.com/talks/charles_elachi_on_the_mars_rovers.html
War of the Worlds original broadcast by Orson Welles, accessible at the following location: 
http://www.archive.org/details/OrsonWellesMrBruns
Week 7, Mar 8: Travelers Tales

Readings:  

Thought (1892) - Walt Whitman
Descartes second meditation (1641)
Cosmotheoros - Christian Hyugens (1689)
p 1-52, 172-end
You are going to hate me because this is the 1600s text where S looks like f. You’ll get used to it. Read about it here: http://en.wikipedia.org/wiki/Long_s You’re also going to hate me because this is a long reading, but it is amazing and worth it. Trust me. 
Videos to watch:

Carl Sagan on the frontier:

http://www.youtube.com/watch?v=oY59wZdCDo0
Why the universe seems so strange

http://www.ted.com/talks/richard_dawkins_on_our_queer_universe.html
Sean Carrol on multiverses.

http://www.ted.com/talks/sean_carroll_distant_time_and_the_hint_of_a_multiverse.html
Week 8, Mar 15: The Backbone of Night

Readings:  

An Old Man’s Thought of School - Walt Whitman
My teachers

Intro to Demon Haunted World
Plato Allegory of the Cave
Anaximander

Was the Ionian Philosophy Scientific?

Videos to watch:

Carl Sagan: The humans

https://www.youtube.com/watch?v=iR-mFcEhQXQ
Randy Pausch: Last Lecture (90 minutes)
http://www.youtube.com/watch?v=ji5_MqicxSo
Spring break

Week 9, Mar 29: Journeys in Space and Time
Readings:  

Who learns my lesson complete? (1892) - Walt Whitman

That world which beckons like a liberation

Is the future always ahead?

Videos to watch:

Carl Sagan:

https://www.youtube.com/watch?v=zxsJeND_D-k
Richard Feynman:Keys to science

http://www.youtube.com/watch?v=tD_XAX--Ono
Ramash Raskar on photographing at the speed of light

https://www.youtube.com/watch?v=Y_9vd4HWlVA
Week 10, April 5: The Lives of the Stars

Readings:  

Song at Sunset (1892)  - Walt Whitman

E = MC2 -  Einstein
Additional Einstein reading
Video to watch:

How to make an apple pie from scratch

http://www.youtube.com/watch?v=gntEi1qwAx4
Neil Tyson DeGrasse - The Most Astounding fact

https://www.youtube.com/watch?v=wiOwqDmacJo
How small is an atom?

http://www.ted.com/talks/just_how_small_is_an_atom.html
Week 11, April 12: The Edge of Forever

Readings:  

Continuities (1892) - Walt Whitman
Great are the Myths - Walt Whitman

The Rules of the Game

Rig Veda

Genesis Ch 1 – 4 (find online)
Psychology of the soul (koole)
Hubble

Videos to watch:

Carl Sagan:

http://www.youtube.com/watch?v=e8P1Y1a7-L4
Stephen Hawking:
https://www.youtube.com/watch?v=xjBIsp8mS-c
George Smoot: Design of the universe
http://www.ted.com/talks/george_smoot_on_the_design_of_the_universe.html
Week 12, April 19: The Persistence of Memory

Readings:  

To you (1892)  - Walt Whitman
Can we really know the universe? Reflections on a grain of salt
The seven sins of memory
Life as narrative

Videos to watch:
Billy Collins: Forgetfulness (poem)
http://www.youtube.com/watch?v=vm2koBCk3gU
V.S. Ramchandran on the brain
http://www.ted.com/talks/vilayanur_ramachandran_on_your_mind.html
Daniel Kahneman: The riddle of experience vs, memory

http://www.ted.com/talks/daniel_kahneman_the_riddle_of_experience_vs_memory.html
Week 13, April 26: Encyclopedia Galactica
Readings:  

Years of the modern (1892)  - Walt Whitman

The quest for extraterrestrial intelligence
Alien Abduction
Much ado about the moon lunacy

Videos to watch:
Carl Sagan: Life searches for Life

https://www.youtube.com/watch?v=j2oXFWKpJiA
Search for Extraterrestrial Life:

http://www.ted.com/talks/seth_shostak_et_is_probably_out_there_get_ready.html
Week 14, May 5: Who Speaks for Earth?
Poem of the sayers of the words of the earth (1855) - Walt Whitman

Gettysburg and now

Hypatia
Science and Society - Einstein

The way out – Einstein

Videos to watch:
Atomic Café (90 minutes!):

https://www.youtube.com/watch?v=NOUtZOqgSG8
Morality in Animals

http://www.ted.com/talks/frans_de_waal_do_animals_have_morals.html
Carl Sagan: The Long Astronomical Perspective

https://www.youtube.com/watch?v=drAWo_zFh8M
Episodes

	No.
	Title
	Air Date

	1
	"The Shores of the Cosmic Ocean"
	September 28, 1980

	Carl Sagan opens the program with a description of the cosmos and a "Spaceship of the Imagination" (shaped like a dandelion seed). The ship journeys through the universes' hundred billion galaxies, the Local Group, the Andromeda Galaxy, the Milky Way, the Orion Nebula, our Solar System, and finally the planet Earth. Eratosthenes' attempt to calculate the circumference of Earth leads to a description of the ancient Library of Alexandria. Finally, the "Ages of Science" are described, before pulling back to the full span of the Cosmic Calendar. 

	2
	"One Voice in the Cosmic Fugue"
	October 5, 1980

	Sagan discusses the story of the Heike crab and artificial selection of crabs resembling samurai warriors, as an opening into a larger discussion of evolution through natural selection (and the pitfalls of the theory of intelligent design). Among the topics are the development of life on the Cosmic Calendar and the Cambrian explosion; the function of DNA in growth; genetic replication, repairs, and mutation; the common biochemistry of terrestrial organisms; the creation of the molecules of life in the Miller-Urey experiment; and speculation on alien life (such as life in Jupiter's clouds). In the Cosmos Update ten years later, Sagan remarks on RNA also controlling chemical reactions and reproducing itself and the different roles of comets (potentially carrying organic molecules or causing the Cretaceous–Tertiary extinction event). 

	3
	"The Harmony of the Worlds"
	October 12, 1980

	Beginning with the separation of the fuzzy thinking and pious fraud of astrology from the careful observations of astronomy, Sagan follows the development of astronomical observation. Beginning with constellations and ceremonial calendars (such as those of the Anasazi), the story moves to the debate between Earth and Sun-centered models: Ptolemy and the geocentric worldview, Copernicus' theory, the data-gathering of Tycho Brahe, and the achievements of Johannes Kepler (Kepler's laws of planetary motion and the first science-fiction novel). 

	4
	"Heaven and Hell"
	October 19, 1980

	Sagan discusses comets and asteroids as planetary impactors, giving recent examples of the Tunguska event and a lunar impact described by Canterbury monks in 1178. It moves to a description of the environment of Venus, from the previous fantastic theories of people such as Immanuel Velikovsky to the information gained by the Venera landers and its implications for Earth's greenhouse effect. The Cosmos Update highlights the connection to global warming. 

	5
	"Blues for a Red Planet"
	October 26, 1980

	The episode, devoted to the planet Mars, begins with scientific and fictional speculation about the Red Planet during the late nineteenth and early twentieth centuries (H. G. Wells' The War of the Worlds, Edgar Rice Burroughs' science fiction books, and Percival Lowell's false vision of canals on Mars). It then moves to Robert Goddard's early experiments in rocket-building, inspired by reading science fiction, and the work by Mars probes, including the Viking, searching for life on Mars. The episode ends with the possibility of the terraforming and colonization of Mars and a Cosmos Update on the relevance of Mars' environment to Earth's and the possibility of a manned mission to Mars. 

	6
	"Travellers' Tales"
	November 2, 1980

	The journeys of the Voyager probes is put in the context of the Netherlands in the seventeenth century, with a centuries-long tradition of sailing ship explorers, and its contemporary thinks (such as Constantijn Huygens and his son Christian). Their discoveries are compared to the Voyager probes' discoveries among the Jovian and Saturn systems. In Cosmos Update, image processing reconstructs Voyager’s worlds and Voyager’s last portrait of the Solar System as it leaves is shown. 

	7
	"The Backbone of Night"
	November 9, 1980

	Carl Sagan teaches students in a classroom in his childhood home in Brooklyn, New York, which leads into a history of the different mythologies about stars and the gradual revelation of their true nature. In ancient Greece, some philosophers ( Thales of Miletus, Anaximander, Theodorus of Samos, Empedocles, Democritus) freely pursue scientific knowledge, while others (Plato, Aristotle, Aristarchus, and the Pythagoreans) advocate slavery and epistemic secrecy. 

	8
	"Journeys in Space and Time"
	November 16, 1980

	Ideas about time and space are explored in the changes that constellations undergo over time, the redshift and blue shift measured in interstellar objects, time dilation in Albert Einstein's theory of relativity, the designs of both Leonardo da Vinci and spacecraft that could travel near light speed, time travel and its hypothetical effects on human history, the origins of the Solar System, the history of life, and the immensity of space. In Cosmos Update, the idea of faster-than-light travel by wormholes (researched by Kip Thorne and shown in Sagan’s novel Contact) is discussed. 

	9
	"The Lives of the Stars"
	November 23, 1980

	The simple act of making an apple pie is extrapolated into the atoms and subatomic particles (electrons, protons, and neutrons) necessary. Many of the ingredients necessary are formed of chemical elements, formed in the life and deaths of stars (such as our own Sun), resulting in massive red giants and supernovae or collapsing into white dwarfs, neutron stars, pulsars, and even black holes. These produce all sorts of phenomena, such as radioactivity, cosmic rays, and even the curving of spacetime by gravity. Cosmos Update mentions the supernova SN 1987A and neutrino astronomy. 

	10
	"The Edge of Forever"
	November 30, 1980

	Beginning with the origins of the universe in the Big Bang, Sagan describes the formation of different types of galaxies and anomalies such as galactic collisions and quasars. The episodes moves further into ideas about the structure of the Universe, such as different dimensions (in the imaginary Flatland and four-dimensional hypercubes), an infinite vs. a finite universe, and the idea of an oscillating Universe (similar to that in Hindu cosmology). The search into other ideas such as dark matter and the multiverse is shown, using tools such as the Very Large Array in New Mexico. Cosmos Update shows new information about the odd, irregular surfaces of galaxies and the Milky Way perhaps being a barred spiral galaxy. 

	11
	"The Persistence of Memory"
	December 7, 1980

	The idea of intelligence is explored in the concepts of computers (using bits as their basic units of information), whales (in their songs and their disruptions by human activities), DNA, the human brain (the evolution of the brain stem, frontal lobes, neurons, cerebral hemispheres, and corpus callosum under the Triune Brain Model), and man-made structures for collective intelligence (cities, libraries, books, computers, and satellites). The episode ends with speculation on alien intelligence and the information conveyed on the Voyager Golden Record. 

	12
	"Encyclopaedia Galactica"
	December 14, 1980

	Questions are raised about the search for intelligent life beyond the Earth, with UFOs and other close encounters refuted in favor of communications through SETI and radio telescope such as the Arecibo Observatory. The probability of technically advanced civilizations existing elsewhere in the Milky Way is interpreted using the Drake equation and a future hypothetical Encyclopedia Galactica is discussed as a repository of information about other worlds in the galaxy. The Cosmos Update notes that there have been fewer sightings of UFOs and more stories of abductions, while mentioning the META scanning the skies for signals. 

	13
	"Who Speaks for Earth?"
	December 21, 1980

	Sagan reflects on the future of humanity and the question of "who speaks for Earth?" when meeting extraterrestrials. He discusses the very different meetings of the Tlingit people and explorer Jean-François de La Pérouse with the destruction of the Aztecs by Spanish conquistadors, the looming threat of nuclear warfare, and the threats shown by destruction of the Library of Alexandria and the murder of Hypatia. The episode ends with a overview of the beginning of the universe, the evolution of life, and the accomplishments of humanity and makes a plea to for mankind to cherish life and continue its journey in the cosmos. The Cosmos Update notes the preliminary reconnaissance of planets with spacecraft, the fall of the Berlin Wall and the end of apartheid in South Africa, and measures towards the reduction of nuclear weapons. 


