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GENERAL INFORMATION
Program Title:  
Bachelor of Science in Astrophysics

Program Scheduling:  In what semester will students start to be admitted? 
Fall 2014 (if possible)
Total Program Credit Hours:  126 hours minimum
126
Program Description:  Provide a brief narrative of the program content (use as much space as needed).

We propose the following curriculum for the B.S. in Astrophysics. The program of study provides the student with a solid physics background and a concentration in astronomy while retaining the total number of credit hours and the number of free elective courses. This is done by replacing 4 physics courses (PHYS 300, 406, 414, and 440) plus one mathematics elective with 5 astronomy-related courses (PHYS 360, 361, 403, 460, and 461).  Three of these courses are new courses and two are currently offered elective courses in physics.  The new courses will also form the core of an Astronomy minor which will appeal to students not in the physics program (primarily engineering students). 
Program Purpose:  Provide details on the intent of the program and its relation to other programs.

The Astrophysics program will offer an additional degree option which we believe will attract new applicants to the Physics Department in the same way as our recently established Applied Physics program has.  It will also provide a vehicle with which to strengthen the Physics Department's growing relationship with the Adler Planetarium, whose scientific staff are currently supporting 2 Ph.D. students in physics and are teaching courses as Adjunct Faculty.  We currently have sufficient Faculty and Adjunct Faculty on staff to be able to offer the new courses with little additional expense.  We expect the new courses to garner sufficient enrollment from a combination of physics majors and engineering majors taking the astronomy minor while we are building up the enrollments in the new degree program.  Apart for the 4 Astronomy courses, the curriculum is identical to that of our Bachelor of Science in Physics.  The program maintains the 4 free electives which give it the flexibility of a science degree.

Program Benefits:  State the impact of the program for students and for IIT.

Besides the establishment of a new major which has a lot of interest among our applicants, this program will offer IIT students in Science and Engineering a set of courses for a minor which have always proven to be popular.  We have consistently filled our classes whenever we offer an Astronomy or Astrophysics course.  This revised sequence will give interested students a better background, and the opportunity to take an experimental observational course.

Classification of Instructional Programs (CIP) Code 

40.0202

Required to make the program US Financial Aid Eligible - The CIP code takes the following structure: xx.xxxx Where each x is a number between 0 and 9. This 6-digit code identifies, to the greatest specificity possible, an entire instructional program. The classification scheme seeks to comprehensively address all areas of study. Because of the dynamic nature of education, however, new CIP codes are frequently added to the list. The first 2-digits are the first cut off of detail and describe the general discipline of the program. For example, any program with a CIP that starts with 14 is within the Engineering discipline; anything with a 22 is within the legal discipline. The next 2 digits increase the level of detail, and the final 2-digits provide the highest level of detail.

Find CIP codes at http://nces.ed.gov/ipeds/cipcode
PROGRAM VIABILITY
Competitive Programs:  Indicate other similar programs locally and nationally detail their success. 
There are many physics departments in the U.S. Which offer an Astronomy or Astrophysics B.S. degree.  The competition is basically the same as for our regular physics degrees.  By adding this degree, we actually become more competitive.  This has been borne out be the fact that our applications increased by 25% in the first year of having the Applied Physics program added to our traditional B.S. in Physics.

Market Analysis for Recruiting Students:  Detail what work has been done with UG Admissions to identify and recruit potential students.
The student population is the same as for our other degrees.  Marketing for the science programs at IIT is a difficult task and having additional options will improve the ability of the Admissions staff to respond when potential applicants ask about astronomy courses.  Furthermore, there is a significant population of our Aerospace Engineering applicant pool who are interested in Astronomy.  This would give IIT an additional positive in recruiting them.

Market Analysis for Graduates:  Detail what work has been done with the Career Management Center to identify potential employment opportunities for graduates.


This degree is more or less equivalent to a Physics degree at other universities plus a concentration in Astronomy.  The market for graduates is the same as for current physics majors as the students will have the same base knowledge.  This includes working the financial industry, industrial R&D, and applying to graduate schools.

ACADEMIC INFORMATION
Enrollment Estimates:  Are there enrollment estimates for this program, and if so, what are they and what are they based on? What is the minimum number of students necessary in the program to make the program viable (i.e.to offer classes unique to the program often enough)?
We estimate that we will have on the order of 5-10 students in the program within 2 years.  Since none of the upper division courses need be offered until the fifth semester, these students will increase the enrollments in our core physics courses.   As the courses added (or converted) for this degree are also part of the Astronomy minor, we will have significant enrollments from our current physics majors who may wish to take a few of these courses as electives and from engineering students who are interested in Astronomy as a minor or simply for a few elective courses.

Advising Strategy:  Since quality advising is a key component of good retention, graduation and career placement, how will students be advised and mentored? Specifically for interdisciplinary programs, how will advising responsibilities be shared? What student professional organizations will be formed? How will the department work with the Career Management Center to develop industry connections?
Frankly, the next time the CMC works with the physics department to develop industry connections for our majors will be the very first time.  We are open to discussions with them.

Course Requirements:  Detail the courses needed for the program including courses currently offered, new courses to be developed (including syllabi), and dependence on courses from other academic units with their commitments to provide these courses on a long-range basis.  Include descriptions of laboratories that will need to be developed along with equipment and facilities requirements.
Astrophysics Major
Required Courses
Credit Hours


Physics Requirements
40

  PHYS 100, 123, 221, 223, 240, 304, 308, 309, 348, 405, 413, 427, 485

Astronomy Requirements
16

  PHYS 360, 361, 403, 460, 461

Mathematics Requirement
18

  MATH 151, 152, 251, 252

Mathematics Electives
3

Free Electives
12

Interprofessional Projects
6

Chemistry Requirements
8

  CHEM 124, 125

Computer Science Requirement 
2

  CS 105

Humanities and Social Sciences Requirements
21

  For general education requirements, see page ??

Total Hours
126

Astronomy Minor
PHYS 224, 360 and three of the following: PHYS 361, 403, 460, or 461
15 or 16

Proposed Courses (3 new 2 currently in the Bulletin)

Physics 360: Introduction to Astrophysics  This course provides an overview of astrophysics and introduces the student to the many conventions, units, coordinate systems and nomenclature used in astrophysics.  The course will survey observational, stellar, and extragalactic astrophysics as well as cosmology.  The course will also include planetary astronomy (including extrasolar planets).  This class is a pre-requisite for ALL additional astrophysics courses.  Modern Physics (348) or equivalent (Physics 224) is a co-requisite.

Replaces the current PHYS 411: Astrophysics

(Proposed Instructors: Any physics faculty could teach this course, but the most likely instructors are Laurent-Muehleisen, Shylnov or an interested scientist from the Adler Planetarium).

Physics 361: Observational Astrophysics  This course introduces the student to observational techniques and instrumentation used in modern astrophysics.  Ideally the course would cover the telescopes, instruments and observational techniques employed in the radio (single dish and interferometry), mm and micro-wave, IR, optical, X-ray and Gamma Ray bands.  Photometric, imaging and spectroscopic techniques and instrumentation will be covered.  Students will gain experience collecting some real data and analyzing it.  Pre-requisite: Physics 360

(Proposed Instructors: Laurent-Muehleisen, Terry, a person affiliated with the Adler would be ideal.  This class could be taught in sections by different instructors.)

Physics 460: Stellar Astrophysics  This course will cover the formation, structure and evolution of stars.   Stellar remnants (white dwarfs, neutron stars and black holes) will also be covered.  Aspects of the interstellar medium relevant to star formation will be covered.  Pre-requisites: Physics 360

(Proposed Instructors: Laurent-Muehleisen, Shylnov)

Physics 461: Extragalactic Astrophysics This course will cover galaxy morphology, dynamics and structure.  This course will also cover cosmology, including dark matter, dark energy and fate of the universe.  Pre-requisites: Physics 360

(Proposed Instructors: Laurent-Muehleisen. Shylnov)


Sample Curriculum/Program Requirements: Provide a sample semester by semester curriculum and the program requirements, as they would appear in the IIT Undergraduate Programs bulletin.
Bachelor of Science in Astrophysics

Semester 1


Semester 2

PHYS
100
Introduction to the Profession
2

PHYS
221
General Physics II
4


PHYS
123
General Physics I
4

MATH
152
Calculus II
5


MATH
151
Calculus I
5

CHEM
124
Principles of Chemistry I
4


CS
105
Intro. To Computer Programming
2



HUM/SS Elective
3

HUM
10x
Introductory Humanities
3









16




16

Semester 3


Semester 4

PHYS
223
General Physics III for Physics
4

PHYS
240
Computational Science
3


MATH
251
Multivariate & Vector Calculus
4

PHYS
348
Modern Physics
3


CHEM
125
Principles of Chemistry II
4

MATH
252
Differential Equations
4




HUM/SS Elective
3

PHYS
360
Introduction to Astrophysics
3




 



HUM/SS Elective
3




15




16

Semester 5


Semester 6

PHYS
308
Classical Mechanics I
3

PHYS
309
Classical Mechanics II
3


PHYS
361
Observational Astronomy.
4

PHYS
460†
Stellar Astrophysics
3


PHYS
405*
Quantum Theory I
3


 
Free Elective
3


IPRO
397
Interprofessional Project
3

IPRO
497
Interprofessional Project
3



HUM/SS Elective
3



HUM/SS Elective
3




16




15

Semester 7


Semester 8

PHYS
413
Electricity & Magnetism I
3

PHYS
304
Statistical Physics & Thermo.
3


PHYS
427
Advanced Physics Lab. I
3

PHYS
403†
Relativity
3


PHYS
461†
Extragalactic Astrophysics
3

PHYS
485
Colloquium
1


PHYS
485
Colloquium
1



Mathematics Elective
3



Free Elective
3



Free Elective
3




HUM/SS Elective
3



Free Elective
3




16




16
Total B.S. In Astrophysics
126


Notes:
* PHYS 405 can also be taken in the 7th semester with a Free Elective moved to the 5th 



† These three courses will be offered in a 3 semester rotation and taken by 3rd and 4th year students together

Minor:
An Astrophysics Minor would consist of PHYS 224, PHYS 360, and three of the following: PHYS 361, 



PHYS 403, PHYS 460, or PHYS 461
Program Outcomes and Assessment Process: Provide the program learning goals and assessment plan (for more information contact the Assessment Office within Academic Affairs).

The program outcomes and goals are the same as for Physics and Applied Physics degrees.  These are to provide graduates with a strong core physics background plus training in advanced topics.  A student with the IIT core physics courses is the equivalent of many B.S. degrees in other institutions and the advanced courses provided offer the student a direction to pursue for a career.  In the case of Astrophysics, this is most likely graduate study but could also be a career in industry.
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