Course Section Number: ASTP.613, IMGS.461
Title: Astronomical Observational Techniques and Instrumentation
Professor Figer
	Date
	Topic
	HW

	8/26
	The Eye and Wavelength Regions
	1

	8/28
	Observations 1
	2

	9/2
	Observations 2 
	

	9/4
	Emission mechanisms
	3

	9/9
	Energy sources of astronomical objects 1
	4

	9/11
	Energy sources of astronomical objects 2
	

	9/16
	Spatial resolution and field of view, sensitivity and dynamic range 1
	5

	9/18
	Spatial resolution and field of view, sensitivity and dynamic range 2
	

	9/23
	Spectral resolution, wavelength coverage, the atmosphere and background sources 1
	6

	9/25
	Spectral resolution, wavelength coverage, the atmosphere and background sources 2
	

	9/30
	Noise 1

	7

	10/2
	Noise 2

	

	10/7
	PN junction, diodes, transistors, circuits 1
	8

	10/9
	Midterm Exam
	

	10/16
	PN junction, diodes, transistors, circuits 2
	

	10/21
	Electronics and single-element detectors
	

	10/23
	Telescopes
	9

	10/28
	CCDs 1
	10

	10/30
	CCDs 2
	

	11/4
	IR array/hybrid detectors 1
	11

	11/6
	IR array/hybrid detectors 2
	

	11/11
	Instruments
	12

	11/13
	Radio Astronomy
	13

	11/18
	X-ray Astronomy
	14

	11/20
	Applications: The Initial Mass Function
	

	11/25
	Gravitational Wave Astronomy - Whelan
	15

	12/2
	Other wavebands: gamma-ray, FIR, submm, mm
	

	12/4
	Final Projects
	

	12/9
	Final Projects
	

	12/16
	Final Exam
	


Course Summary and Objectives:
Astronomical Observational Techniques and Instrumentation will survey multiwavelength astronomical observing techniques and instrumentation. Students will gain an understanding of how the telescopes, detectors, and instrumentation in the major ground based and space based observatories function and how to use them. Observatories to be studied include the Very Large Array, GBT, ALMA, Spitzer, HST, Gemini, JWST, and Chandra. Students will plan and carry out a multiwavelength archival program on a topic of their choice. (Graduate standing in a science or engineering program or permission of instructor) 
Location/Time:

Carlson (CAR)-1155, Tuesdays and Thursdays 12:30-1:45 pm. Under certain circumstances, I may have to alter course requirements, assignment deadlines, and grading procedures; and the university may have to alter the academic calendar.
Attendance
Students are expected to attend each lecture. Exceptions can be requested by the student for absences before they occur. In the case of emergency, a note from a doctor should be submitted. 
Makeup exams
Makeup exams can be scheduled within one week of the regularly scheduled exams by request.

Instructor Contact:

ENG-3153, office hours by appointment, 475-6005, figer@cfd.rit.edu

Class expectations:

Attend all lectures, unless excused beforehand. Read all material provided and (when useful) in the textbooks. Learn from errors on homework and midterm (questions may be repeated later).

Books:

Course textbooks are not required. Useful books include 
“Detection of Light - from the Ultraviolet to the Submillimeter,” by George Rieke, 2nd Edition, 2003, Cambridge University Press, ISBN 0-521-01710-6 
 “Astrophysical Techniques,” by C.R. Kitchen, any edition, Institute of Physics Publishing
Homework:

Homework will generally be assigned at the end of each lecture, except after the last lecture that precedes the midterm and final. Assignments can be retrieved through mycourses. They are due before the next lecture when the next homework set is released, and should be uploaded to mycourses. The homework file name should be in this format: HWN_lastname.xxx, where N is the homework number, lastname is your last name, and xxx is the appropriate file extension. 
Midterm:

The midterm will be two hours long, in-class, and closed-book.
Final Projects:

Students will plan and carry out a multiwavelength program on a topic of their choice. Note that original measurements are necessary in order to receive the highest grade. Undergraduates may choose not to do a final project without penalty. If they do a final project, then it will result in extra credit. 
Final Exam:

The final exam will be two hours long, in-class, closed-book, and cumulative. It will be held at 10:15 am - 12:15 pm in CAR-1155 on Thursday, 12/18/2014.
Evaluation Criteria:
Final grades will be an average of the following, with percentages for undergraduates in parentheses.
homework (15 sets)
40% (50%)
questions posted on mycourses after each lecture

sets are due before the following Tuesday lecture

questions generally scored zero, one, or two, and percentage given for each set

graded sets returned before the next lecture

mid-term exam
20% (25%)
two hours
in class

final project
20%

student should pose science question, obtain multiwavelength data, reduce/analyze data, and present in a Powerpoint presentation to the class (~45 minutes)

presentations will be given during the last few weeks of class

final exam
20% (25%)
two hours
in class

Disclaimer:

Under certain circumstances, I may have to alter course requirements, assignment deadlines, and grading procedures; and the university may have to alter the academic calendar.

