	ASTRONOMY 115 - LABORATORYPRIVATE 

SECTIONS 09 AND 10
SPRING 2004


Instructor
:
Dr. Chari Ramkumar
Office

:
SC 453
Phone

:
572-5405

E-mail

:
ramkumarc@nku.edu
Web Site
:
http://www.nku.edu/~ramkumarc/ast115.htm
Office Hours
:
MW 4:45 pm – 5:45 pm;
TR 2:45 pm – 3:45 pm or by appointment
Lab Schedule:
	 Section                             Time                                  Location

	     09                 Monday 5:50 – 7:30 pm                    SC406

	     10                Wednesday 5:50 – 7:30 pm               SC406


Lab Manual
:
"Astronomy 115: Laboratory Activities" for Spring Semester 2004.



Lab Manual is required.

Objective
: 
The purpose of the laboratory component of the course is to illustrate the




way in which astronomical data is obtained and analyzed in order to gain




information about the nature of the universe and the various objects found




within it.  The material covered will in many cases expand upon or




supplement topics discussed in the lecture portion of the course.  Since




astronomy is a very mathematical science, it will be necessary for you to




use basic mathematics to complete many of the laboratory activities.  Thus,




a knowledge of elementary algebra, geometry, and trigonometry will be




helpful to you.  You will not be required to perform algebraic




manipulations of formulas, but a basic knowledge of algebra will be helpful




in understanding and using the formulas presented.  Your instructor will




be available during lab to give help on an individual basis, and you are




encouraged to ask questions outside of class if further assistance is




necessary.

General

:
As a general education course in natural science, AST 115 is designed to promote
Education

student achievement of specific outcomes.  The first paragraph below addresses general Objectives

outcomes, outcomes that might be achieved in any general education course.  The 



remaining paragraphs in this section address the natural science outcomes as they apply 


to the content of this specific course.




Students will obtain fundamental knowledge of the subject through readings from the 



lecture text, laboratory write-ups, and other supplemental course materials.  Students 



will develop critical thinking and problem solving skills through interactions with the 



instructor and other students, and through completion of laboratory activities and 



writing assignments.  Students will develop writing skills and experience independent, 



creative, and interactive learning through completion of writing assignments and 



laboratory activities.  Students will discuss course topics and material in classroom 



discussions, laboratory team discussions, and one-to-one discussions with the instructor 


in person, by telephone, or by email.  Students will work collaboratively with others in 



laboratory teams of two or three persons.  Students will employ computers in the 



completion of selected laboratory activities and the accessing of on-line resources.

Students will describe, identify, explain, and apply scientific theories or principles to stars, galaxies, or cosmology.  For example, they will apply basic principles and theories of physics to the properties, structure, dynamics, and evolution of stars and to the structure and evolution of the universe.

Students will examine the credibility of certain scientific arguments as a means of illustrating the scientific method.  For example, they will consider and evaluate the structure and ultimate fate of the universe in light of the relevant observational evidence.

Students will relate the study of stars, galaxies, and cosmology to the advancement of technology, our environment on Earth, and the historical growth of human thought.  Examples include the development of telescopes and detectors, the relevance of stellar characteristics and evolution to the nature and composition of the Earth, and the relationship of scientific cosmology to philosophy and religion.

In the astronomy laboratory, students will execute appropriate methods of measurement and analysis to either test hypotheses or apply them to specific situations to draw logical conclusions.

In the astronomy laboratory, students will prepare and/or complete documents that analyze and present the scientific results of their laboratory activities, including opportunities to analyze possibilities and/or state conclusions in their own words.

Students will read, discuss, and practice principles of measurement uncertainty and error as key elements of the first laboratory activity.  Students will apply and demonstrate correct techniques throughout the course.  Students will discuss significant examples of the effects of uncertainty and error, such as the effect of precision on the determination of the properties (for instance distance and age) of astronomical objects.

Readings, lectures, discussions, writing assignments, and laboratory activities are the means by which these student outcomes will be achieved.  Writing assignments, laboratory activities, and tests are the methods by which achievement of these student outcomes will be assessed.
Attendance
:
Attendance at each scheduled laboratory session is required and will be



used as a factor in grading.  Students will work in teams of two to four




individuals, with each team submitting one copy of each completed lab




activity for evaluation.  It is particularly important that all members of




a team be present each period so that switching of students from group to




group will be minimized.




All team members are expected to be present for the entire lab period.  Early departure 



will be penalized unless your team turns in that week's completed activity before 



leaving class.


If you miss a laboratory session, you will not be allowed to complete and turn in 




that week’s activity.  You will receive a grade of “0” for that week’s work and 




can only “make up” the lost points by participating in extra-credit opportunities 




offered to the class as a whole.
Evaluation
:
Each lab report will be graded on a scale of 0 to 10 points.  Generally the lab 




report is due at the beginning of the lab period one week after the exercise is 




completed.  For each day that the report is late, it will be docked at one point per day.  




No report will be accepted after that lab report has been graded and returned to either of



the two lab sections.



At the end of the semester, the total number of points accumulated in lab, minus 




the two lowest lab scores, will be given the 25% weight indicated above for lab 




activities.  Opportunities for extra lab credit may be presented during the 




semester.
Equipment
:
A clear plastic metric ruler, allowing measurements to the nearest tenth




of a millimeter, is required.  A basic scientific calculator (one with




logarithms, powers, trigonometric functions, and scientific notation is




strongly recommended.

Lab Topics
:
It is expected that the following exercises will be covered during the




semester. However, the order of presentation may be changed or 







substitutions may be made if deemed appropriate by the instructor.

	                           DATE
	                      TITLE

	Monday (Section 09)
	Wednesday (Section 10)
	

	           01/12
	            01/14
	Introduction (Including Lab safety)

	           01/19
	            01/21
	NO LAB (Martin Luther King day)

	           01/26
	            01/28
	Preparing and Using a Graph

	           02/02
	            02/04
	Apparent Magnitudes

	           02/09
	            02/11
	Black Body Radiation

	           02/16
	            02/18
	NO LAB (President’s day)

	           02/23
	            02/25
	The Grating Spectroscope

	           03/01
	            03/3
	Classification of Stellar Spectra

	           03/08
	            03/10
	NO LAB (Spring Break)

	           03/15
	            03/17
	The Flow Energy Out of the Sun

	           03/22
	            03/24
	The H-R Diagram

	           03/29
	            03/31
	Photoelectric Photometry of the Pleiades

	           04/05
	            0407
	The Distance to a Planetary Nebula

	           04/12
	            04/14
	The Spiral Arms Near the Sun

	           04/19
	            04/21
	Hubble Redshift-Distance Relation

	           04/26
	            04/28
	Understanding the Universe


Exams

:
There will be NO exams in the lab part of the course.




ASTRONOMY 110 LABORATORY


FORMAT AND REQUIREMENTS FOR LABORATORY REPORTS
GENERAL GUIDELINES
EACH LAB REPORT SHOULD INCLUDE (WHATEVER GUIDELINES THOSE ARE APPLICABLE TO ANY SPECIFIC LAB ACTIVITY):

1.
HEADING:


a.
Title of the experiment


b.
Your name


c.
Lab partner(s)


d.
Date performed and Section

2.
EXERCISE PAGES:


All written work submitted on the lab manual pages should be clear, concise, and grammatically 


correct.  Text should be presented in complete sentences and sketches or drawings should be 


labeled.

3.
CALCULATIONS (on separate paper):


a.
Give calculations in a logical order down the page.  Indicate the equation being used or the 



mathematical operation being done for each step.

b. Give units in EACH step of a calculation.  Keeping close track of units may often help 



you avoid errors.


c.
If one method of calculation is repeated several times for different values, give a sample 



calculation and tabulate the results of the repeated calculations.

4.
ERROR:


Percent Error: 
If a standard value is available for the quantity you have calculated, compare your 




experimental value to the standard value and compute your percent error using ...  



(standard value ‑ experimental value)  x 100  = PERCENT ERROR

                                             standard value


Percent Difference:
If two results are to be compared from different experimental methods, 





compute your percent difference using ...  



(experimental value #1 ‑ experimental value #2) x 100  = PERCENT DIFFERENCE

                                         average of experimental values

5.
GRAPH:


Where appropriate, draw a smooth curve or line through the data points.


DO NOT CONNECT THE POINTS IN A DOT‑TO‑DOT MANNER.

6.
QUESTION(S):


Answer ALL questions asked in the lab write‑up as concisely and completely as possible.  Explain

 
your answers ("Yes" or "No" is not at all good enough).

7.
RESULTS AND CONCLUSIONS:


State the main result(s) of the experiment and compare your result(s). This section should include 


references to theory, procedure, data and calculations, and error analysis to support your 


statement. Make a generalization of what the exercise demonstrated. It should be at least one to 


two full paragraphs in length.


Some questions to ask yourself to help in writing the conclusions:



‑ What do the data or results demonstrate?



‑ What is the theory?



‑ Do your results support the theory? If not, why not?



‑ How does this experiment relate to astronomy?



‑ How can an astronomer use this idea or method to study the universe?



‑ Is there a specific trend in the data?  Can you explain this trend?



‑ Was there something special, unusual or unexpected that you observed during the 




   experiment?

______________________________________________________________________________

Lab reports may be hand-written or printed. Type written reports are preferred. If it is hand-written, please use loose-leaf paper (NOT FROM SPIRAL NOTEBOOKS) and write clearly.   

The lab report should reflect YOUR OWN work ‑‑ it should be written in your own words. 

 If your lab report shows ANY evidence of being copied from any source (including friends) it will be returned to you with a grade of ZERO.

NOTE

: 
First-year students will receive mid-term assessments of their performance.




•  Mid-term grades will be issued only to students who have successfully completed 



   fewer than 30 semester hours;



•  Students will be able to access mid-term grades through Norse Express as soon as 


    faculty submit the grades;



•  Mid-term grades are not part of students’ permanent records; they will be replaced 


    by final class grades when these are submitted; Mid-term grades do not guarantee 


    a good or bad class grade; they reflect a current level of performance that can be 


    altered by the quality of subsequent work.
Mid-term grades are due on March 18
PAGE  
4

