
ASTR-2120: Earth & Sky
ASTR-4120: Observational Astronomy
Fall 2008
General Information
Instructor:
Doug Whittet (Room 1C34, Science Center)



Phone: 8413, Email: whittd@rpi.edu



Office hours by appointment

Teaching Assistants:  Paul Mayeur (mayeup2@rpi.edu) and Matthew Harrigan (harrim6@rpi.edu)

Class Website: http://www.rpi.edu/dept/phys/Astro/Ees/index.html
Overview and objectives: These 4-credit courses are designed to provide an introduction to the science of astronomy from an observational perspective. Important aims of both courses are:

· To gain familiarity with the night time sky

· To learn the basics of observational astronomy with the unaided eye and through telescopic observation
· To gain an appreciation of how observations underpin the science of astronomy and lead to advances in our understanding of the cosmos
· To consider the Earth as an astronomical body and discover what can be learned by studying it from space
Observational Astronomy has the additional aim:

· To gain practical experience in observational techniques and an understanding of the physical principals that underlie detection and analysis of radiation from astronomical bodies 

A background in physical sciences and astronomy is expected for students taking Observational Astronomy. If you haven’t taken college-level physics and/or astronomy classes before, you are advised to take Earth & Sky. The lectures and exams are the same for both courses, but Observational Astronomy has additional labs, homework and reading assignments that require some technical experience and numerical work.

How the Class is Organized
Daytime class hours: Monday, Wednesday and Thursday from 12:00 noon to 12:50 pm in Sage 3303.
Evening Laboratories: 7:30 – 10:30 pm on selected evenings, beginning mid-September, at the campus observatory (details below).
Text: The required text for Observational Astronomy is “Observing the Universe”, edited by Andrew J. Norton (Cambridge University Press, 2004, approx. $40). Observational Astronomy students will be given reading assignments from this book. Earth & Sky students may also find it useful but are not required to purchase it.

Sky simulation software: Software will be used to illustrate the night sky in class. Several excellent packages are available, we particularly recommend:

· Stellarium (www.stellarium.org)

· Starry Night (www.starrynight.com) 

Stellarium is free software and we recommend you download and install it on your laptop. Starry Night is an option for purchase in various formats from basic to advanced (purchase is not a requirement for the course).
Lectures: Various modes of presentation will be used, including power-point, computer demos and videos. Powerpoint slides will be available for download from the class web site. Note that three Thursday classes (one per month) are reserved for Observational Astronomy – see the schedule for dates. There will be no daytime Earth & Sky class on those dates.
Homework:
1) Earth & Sky:  A simple homework problem will be set each week (usually on a Monday) and will be due to be turned in one week later. Each problem will typically illustrate or build upon topics covered in lectures. 
2) Observational Astronomy:  Weekly homework will be set. This will consist of either (i) a reading assignment from the text (with end-of-chapter problems), or (ii) a formal set of technical problems. You do not need to turn anything in for homework of type (i) but you must be prepared to discuss it at the next special Thursday session (see the schedule for dates). The technical homework problems (ii) must be turned in for grading and will be due one week after they are set.
Evening Laboratories 
Lab sessions for both classes begin mid-September and continue through to the last week of classes. Labs are held in the Rensselaer Observatory, which houses a 16-inch aperture Cassegrain reflecting telescope and several smaller telescopes. The Observatory is situated on the roof (4th floor level) of the Jonsson-Rowland Science Center. To get there, take the stair at the south end of the building and keep going to the top (you can take the elevator, but it is at the other end of the building and only takes you as far as the 3rd floor). 

Labs for Earth & Sky: You will be assigned to a lab section that will meet on the same evening every second week. You can expect to visit the observatory on a total of 5 occasions during the semester. If you have unavoidable conflicts or a strong preference for which section you join, we will try to accommodate you, but please understand that in a class this size it may not be possible to satisfy everyone. Sections will be assigned during the second week of the semester.
Labs for Observational Astronomy: You will attend labs one evening per week. As this is a small class there will be only one section, and it will always meet the same weekday evening (to be decided). We will try to accommodate any conflicts in selecting the day.

Labs Website: You can download and preview descriptions of the labs for each course here: www.rpi.edu/dept/phys/observatory/labs.html
Important points to note (both courses): 
· Labs are held regardless of sky conditions. When the sky is clear, you will have the opportunity to use the telescopes to make observations. When it is cloudy, you will do an indoor lab.
· Labs will begin at 7:30 pm and will typically last 2 hours. (We may switch to an earlier start time after daylight saving ends.)

· Regular attendance at evening labs is a requirement of the course. More than two unexcused absences will result in an automatic failing grade.
· The teaching assistants will provide information on requirements, expectations, and due dates for lab reports that you will prepare based on your observations and indoor experiments.
Exams, grades, policies and such

Exams: There will be a total of four 1-hour exams, to be held in the classroom during normal class hours (see the schedule for dates). The exams are a mix of multiple choice and descriptive problems. 
Do I need to attend lectures?  Other than exam dates, it is not an absolute requirement. However, our experience is that grades correlate very strongly with attendance. General knowledge and current interest topics that will be discussed in class will not necessarily be part of the presentations available for download. Observational Astronomy students are expected to attend the special classes assigned to them (one Thursday per month) as well as the regular lectures.
Do I need to attend labs?  Yes, absolutely. If you are unable or unwilling to fulfill this requirement, don’t take the course.
Use of laptops in the classroom
Laptops should be used during class time only for work directly relevant to this course. It is not acceptable, for example, to use them for unrelated activities during lectures.

What if I turn my work in late?
Homework and lab reports may be accepted for partial credit up to seven days after the due date. The penalty will be 10% for 1–3 days late, and 50% for 4–7 days late. No work that is more than 7 days late can be accepted. This policy will be adhered to unless there are genuine mitigating circumstances, such as verified cases of illness.

What do I need to do to pass the class? 

· Satisfy the attendance requirement for evening labs

· Obtain a final average score of at least 50% on each form of assessment (homework, labs, exams)

· Obtain an overall final average of at least 60%

Note that you cannot pass if you do not attend the required labs or if you do not submit sufficient homework to meet this minimum requirement, even if you score highly on the exams.

What do I need to do to be sure of getting an A in the class? 

· Satisfy the attendance requirement for evening labs

· Obtain an overall final average of at least 90%

Note that the exact borderlines between letter grades and modifiers will not be decided until the class average is known.
How is my final average calculated?

The weighting is different for the two courses.
Earth & Sky:



Exams
50%



Labs
30%



Homework
20%

Observational Astronomy:


Exams
35%



Labs
40%



Homework
25%

Policies on Academic Integrity:
· Anything you turn in for grading must be your own work. If you get help from another person on any homework or lab report, you must nevertheless submit work that you can honestly claim as your own.

· If you use public sources of information such as the internet, you must incorporate that information into your own discussion (with citation) rather than merely cut and paste. We have means to detect submissions that do not comply with this policy.
· Lab reports with joint authorship are acceptable in cases where the work was done jointly (check with the teaching assistant).

· No books, notes, or electronic devices (such as laptops, cell phones and iPods) may be used during exams.

· Any infringement of these policies will result in an automatic failing grade.
Syllabus
General Knowledge and Current Phenomena

A weekly discussion of the current sky and topical research activities.

Basics of Astronomical Observation

Radiation and the electromagnetic spectrum;


Sources of radiation; the sky at different wavelengths;

Methods of detection: the human eye; electronic devices;

The Celestial Sphere and astronomical coordinates;

Observing the Sun, Moon and Planets; Eclipses, seasons, etc.
Telescopes and Observatories

Optical telescope designs: refractors, reflectors, composites;

Effect of the Earth's atmosphere on astronomical observations;

Adaptive optics; site selection for ground-based observatories;

Telescopes in space; space missions for planetary exploration;


Plans for future ground-based and space observatories.
Optical Astronomy

Stellar magnitudes and colors; astronomical photometry;

Astronomical imaging: photography; CCDs; sky surveys;

Astronomical spectroscopy: spectral lines; Doppler effect.

Applications: stellar evolution; extra-solar planet detection;


galactic rotation and dark matter; expansion of the Universe. 

Invisible Astronomy 


Infrared astronomy: telescopes, detectors and techniques;

Applications of infrared astronomy: cool dust and star birth.

Radio astronomy: Antennas and receivers; interferometers;
Observing with a radio telescope; Applications of radio 


astronomy: interstellar molecules; active galaxies; radar.
The Earth in Space and Time

The Earth as a planet – Astronomy meets Earth science;

Methods of study; evolution of the Earth over time;

Observing Earth from space: images, spectra, biomarkers;

Searching for Earth-like planets in other solar systems;

The solar wind and the Earth’s magnetic field.

Applications of satellite technology: communication systems; 
Monitoring Earth resources and environment.

Earth & Sky / Observational Astronomy Schedule – Fall 2008
8/25
Introduction and overview

8/27
Basics of Astronomical Observation — 1

8/28
Basics of Astronomical Observation — 2

9/1
Labor Day Holiday — no class

9/3
Basics of Astronomical Observation — 3

9/4
Basics of Astronomical Observation — 4

9/8
Basics of Astronomical Observation — 5

9/10
Basics of Astronomical Observation — 6

9/11
Basics of Astronomical Observation — 7

9/15
Review   (Evening lab sessions begin)
9/17
Exam 1

9/18
** Special class for Observational Astronomy **
9/22
Telescopes and Observatories — 1
9/24
Telescopes and Observatories — 2
9/25
Telescopes and Observatories — 3
9/29
Telescopes and Observatories — 4
10/1
Telescopes and Observatories — 5
10/2
Telescopes and Observatories — 6
10/6
Review

10/8
Exam 2

10/9
** Special class for Observational Astronomy **
10/13
Columbus Day Holiday — class rescheduled Tuesday 10/14

10/14
Optical Astronomy — 1
10/15
Optical Astronomy — 2
10/16
Optical Astronomy — 3
10/20
Optical Astronomy — 4
10/22
Optical Astronomy — 5
10/23
Optical Astronomy — 6
10/27
Invisible Astronomy — 1
10/29
Invisible Astronomy — 2
10/30
Invisible Astronomy — 3
11/3
Review

11/5
Exam 3

11/6
** Special class for Observational Astronomy **
11/10
Invisible Astronomy — 4
11/12
The Earth in Space and Time — 1
11/13
The Earth in Space and Time — 2
11/17
The Earth in Space and Time — 3
11/19
The Earth in Space and Time — 4
11/20
The Earth in Space and Time — 5
11/24
The Earth in Space and Time — 6
11/26
Thanksgiving — no class
11/27
Thanksgiving — no class
12/1
The Earth in Space and Time — 7
12/3
Review and class evaluation
12/4
Exam 4
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