SUGGESTED COURSE SYLLABUS 

General Information


CAS/Dept. Of Physics and Astronomy 


AST 184L, Life in the Universe Laboratory


Fall 2004 and every semester thereafter 


1 credit hour of laboratory distributed in 2 3-day fields trips and 6 3-hour in-class lab sessions


Koerner or Barlow

Course Pre- or Corequisites:  AST 183 
Course Description

· This course is a laboratory complement to the lecture course “Life in the Universe (AST 183), a multi-disciplinary exploration of modern scientific inquiry into the question of life's origin, evolution, and future place in the universe.  We will carry out a hands-on introductory study of  primary  evidence that has shaped a modern scientific view of life's place in the universe. This course uses the exceptional environment of Northern Arizona - its dark skies, deep Sedimentary rock exposures, meteor impact record, volcanic terrain, and nearby halophilic organisms – as a unique laboratory wherein students will have direct contact with the kinds of data used to draw diverse astrobiological conclusions.  Focus will be on 1) the astronomical setting for life as we know it, 2)  nearby stars and the  prospects for life, 3) environmental impact of comets, meteorites, and asteroids in the solar system, 3)   The evidence used to construct our picture of life’s history,  4)  evidence that differentiates between volcanic and impact origin for craters on the earth  and  5) Halophilic and thermophilic extremophiles and the range of life's environments.  The primary thematic focuses is Environmental Consciousness with some emphasis on Technology and Its Impact.  When taken with AST 183, this course is a liberal studies course in the Laboratory Science distribution block.  It will  pay particular attention through assessment to critical and creative thinking, quantitative analysis, use of technology, and scientific inquiry. 

Course Objectives

· From dark-sky observations, students will be able to identify and spatially visualize the cosmological setting of life on planet earth, including the orientation and simple motions of the earth in the plane of the solar system, our location and orientation in the milky way galaxy, and the location of the nearest galaxies (scientific inquiry, critical and creative thinking).

· Students will be able to explain evidence for the distances to the nearest stellar systems and identify stellar magnitudes within visible range. They will be able to identify stellar colors and explain their corresponding  spectral types and  evolutionary pathway. They will use this information to  draw inferences about the  suitability of various kinds of stars for harboring extraterrestrial life (creative and critical thinking, quantitative analysis, use of technology, and scientific inquiry)

· Students will exhibit mastery of first-hand evidence for past and current influx of solar system materials in the form of crater morphology and surface densities together with meteor shower count rates. From quantitative considerations of related  studies, they will draw conclusions about the positive and negative impact of exogenous materials on life (Environmental Consciousness, scientific inquiry, critical and creative thinking, quantitative analysis)

· Students will be able to explain how the chronology of ancient evolution is inferred from  rock types and elementary stratigraphic principles  (Environmental Consciousness, scientific inquiry, critical and creative thinking)

· Students will be able to identify extremophilic halophiles in the terrestrial environment and make inferences about their possible survival in similar solar system environments (Environmental consciousness, scientific inquiry, critical and creative thinking)
Course structure/approach

This class is primarily a laboratory class (to accompany AST 183 for lab science credit).   A 3-hour lab session will be held  for six consecutive weeks to accommodate computer astronomy, planetary survace, and rock identification labs. The remaining labs will be carried out in the field on 2 weekend trips, each lasting from Friday afternoon to Sunday afternoon. 

Textbook and required materials

      Lab Manual for AST 184L (available at Book Store) 

Recommended optional materials/references

      Life in the Universe, by Bennett, Shostak, & Jakosky, ISBN 0-8053-8577-0, Addison-    Wesley
      Here Be Dragons: The Scientific Quest for Extraterrestrial Life, by Koerner & LeVay,  

      Oxford University Press

Course outline and approximate schedule of topics

 A. In - Class Labs

I. “You are Here” - Earth's position in the solar system, milky way, and observable universe; celestial sphere, geocentric coordinates, exliptic and planetary motions, galactic plane, evidence for Copernican theory

II. Basic Rock Types  – classification of sedimentar, metamorphic, and volcanic igneous rocks as clues to depositional environments and origin of terrestrial craters.

III.  Interpreting the Rock Record – Introduction to geologic maps and cross sections.

.

 B. Field Trip I 
IV.  Night One – Identification of celestial sphere, ecliptic, planetary positions, geocentric coordinates, constellations, etc., on the night sky

V.  Day One AM and PM – elementary Stratigraphic principles illustrated with field observations of exposed rock sections 

VI.  Night Two – Identification of nearby stars visible to the unaided eye in the night sky. Prospects for life on these stars. the magnitude system and Quantitative analysis of the distances to the nearest stars and the implications for interstellar space travel.  
VII.  Day Two AM – continuation of Day one lab supplemented with trip to fossil-rich locale 
 C. In - Class Labs 
VIII.  Stellar Spectral Types and Habitable Zones – computer lab calculates potential for life around different kinds of stars 

IX.  Crater Morphology Lab – scaled impact simulation of crater origin in plastic media. Differences between impact and volcanic crater morphologies. Influence of medium on impact crater morphology Volcanic influences on atmospheric chemistry and temperature.

X.   Cratering rates – map analysis of crater densities on different lunar regions correlated with age-dating from lunar samples. Inference of bombardment rate in early solar system history. 

 D. Field Trip II

XI. Night One – Identification of star-forming clouds, stellar spectral types, and regions of post-main sequence stellar evolution  using binoculars and telescopes. 
XII. Day One AM – Morphology and rock types of sunset crater – emphasizes evidence for the volcanic origin of the crater  
XIII. Day One PM – Morphology and petrology of Barringer crater – Emphasizes evidence for the impact origin of the crater
XIV. Night Two – Meteor counting lab – to be scheduled near in time to Orionids or Leonids in fall and Lyrids or Eta Aquarids in spring. Meteor counting and logging of orientation, derivation of radiant and estimate of influx rate.
XV. Day Two AM – Extremophiles and the range of environments endured by life; Halophilic examples in the CampV erde Salt Mines. Evaporite minerals and depositional environments as terrestrial analogs for astrobiologically important sites on Mars

Evaluation methods and deadlines

       Assessment of Outcomes
·  Achievement of the learning objectives listed above will be assessed  primarily by grading of lab reports for each of the above labs. Lab reports will incorporate recorded data, simple drawings, and answers to qualitative questions aimed at assessing mastery of the laboratory material Simple quizzes will also be given spordically to assess individual comprehension of the material. Class attendance will also be considered in the final grade.

Learning Portfolio

· Assignments  -- Laboratory writeups for each of the labs listed in the above schedule, together with quizzes and class participation

· Examinations – Intermittent quizzes only – no full-hour mid-terms or final exams will be given

. 

· Grading system – Grades will be assigned on a percentage basis as follows: A 90-100%; B 80-89%; C 70-79%; D 60-69%; F 0-59%. Letter grades will be averaged with a typical grade point system (e.g., A = 4.0) and  weighted by lab writeups, quizzes, and class participation in the proportions 70:15:15. 

Course Policy

Making Up Missed Assignments/Tests: 

No make-ups will be given for missed in-class activities.  Lab writeups will be accepted late, but with points deducted for each working day that the assignment is late. Make-up quizzes will only be given for NAU institutional reasons - hospitalization, field trips in other classes, athletic events in which you are participating, etc.  Prior written documentation must be supplied.   

Attendance:  

Students are required to attend both field trips and all in-class labs and will be graded on the basis of participation. The lowest lab report grade will be dropped, but no makeups will be given. 

Statement on plagiarism and cheating

Professional and ethical behavior are required.. Plagiarism, or any form of cheating, violates this principle and will not be tolerated.  The University regards acts of academic dishonesty as very serious offenses. Students charged with academic dishonesty are subject to the Arizona Board of Regents Code of Conduct and Procedures established by NAU.

University policies (not necessary to attach for the Liberal Studies Council)

See Policy Statements at   www.physics.nau.edu/COURSES/POLICY/policy.html.   

