Biology and Astrobiology, HSSP Fall 2008

Course Syllabus

INSTRUCTOR:

Zandra Vinegar 
ch3cooh@mit.edu
http://esp.mit.edu/teach/teachers/Vinegar/Zandra/bio.html
CLASS DESCRIPTION:

Starting from the basic chemistry of cellular biology and the astronomy of planetary formation, I will, in class, build up the structure of life on Earth and the history of how it evolved. In parallel, I will introduce our best hypothesizes concerning the blueprints for life on planets with different properties than earth: more or less gravity, different atmospheric conditions, and/or exposure to different spectra or amounts of radiation.This research is know as Astrobiology: the interdisciplinary study of life in the universe, combining aspects of astronomy, biology and geology. Lecture topics will range from an introduction for chemical biology (good for people preparing for AP bio) to the definition of life to types and life cycles of stars to the ecosystems found in high methane high heat undersea vents to the evolutionary history of whales to NASA's current predictions for life on undiscovered planets and the currently observed signs for past and present life on Mars.

PREREQUISITES:
This class is intended as a biology course for engineers, physicists, and mathematicians (or those of that mind set).  You should be comfortable thinking about biology and chemistry as a complex network of physical processes, and should know what an atom is in the most general sense.  You should also be insanely curious.  Everything else - I will build from scratch.
MEETING: 




Sat 1:35 to 2:55 PM


CALENDAR (not completely set in stone) :

	Date
	Material
	Complexity of Material

	S13
	Defining Life - biology from scratch

A More Rigorous Perspective: Complexity, Conway’s Game of Life
	Mild

	S20
	Energy Driving Evolution

Methods for storing and converting forms of Energy

Introduction to Light and Electro-Magnetism

Life in the Deep Ocean and Hydrothermal Vents
	Medium

	S27
	Origins of Life

From the big bang to the first reproducing “organisms”
Intro to Astronomy – Stellar Classification (+ Quasars and Pulsars)
	SPICY!!!

	O4
	The Early Earth

Dynamo Theory down to Maxwell’s equations

Introduction of Project Magrathea Part I
	SPICY!!!

	O18
	Discussion of Alien Planet

The fist steps of Earth’s Evolution and Atmosphere Dynamics
Magrathea Part II
	Medium

	O25
	Homeostasis and Locomotion – adaptations to temperature, 

support in response to gravity

Muscles down to Myosin Protein Folding
	Medium

	N1
	Sensation – overview and the human eye down to photopsin
	SPICY!!!

	N8
	Reproduction, Long-term Population growth dynamics, and

Information and Complexity Theory
	SPICY!!!

	N15
	Class Party and Presentation of Magrathea Projects
	Mild


