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The concentration in instrumentation teaches graduate physics with an additional focus on laboratory work and practical applications of physics concepts and technologies.  The program aims to produce an experimental physicist with broad skills and background in one or more areas of scientific instrumentation.  A graduate of this program should be able to create their own custom instrumentation for the study of new areas.  The skills of such a graduate are explicitly transferable to industrial design and employment in national labs.

Background Notes:  
· An industry/national lab advisory panel will be sought to help focus the instrumentation core course and any other new courses, and to provide internship opportunities for our students.
· The prelim requirements and dissertation requirements for students in this program will not change from the regular Ph.D.
· Students who have not taken the equivalent of Physics Dept. Senior Lab will be strongly encouraged/required to take this as well.
Requires Physics Core: (28 credits)
501, 502, 505, 508, 509, 510, 518, 521, 579 (4 Semesters)

Requires Instrumentation Core: (5 credits)
NEW COURSE:  Physics 546 -- Technology of Laboratory Instrumentation -- (3 credits) [The focus of this course will be on providing familiarity with multiple tools used in instrumentation work, developing some applied problems using these tools, and learning best practices in the field for researchers working with these tools. Tools and techniques to be covered include: Solidworks, PCB layout and design, gate array programming (VHDL), cryogenics techniques, vacuum techniques, detector types and operation, other topics TBD.]. This needs to be fully developed as a course and likely team taught as no one of us has all these skills.  A laboratory may be added at a future date after this has been offered a new times.

Phys 301 – Lab and Shop Techniques (1 credit) – Required unless equivalent undergraduate course has been taken.

Physics 536L -- E&M Measurements Lab at Grad Level (1 credit) – Required unless equivalent undergraduate course has been taken.

Requires Graduate Internship (at least 3 months) after passing Preliminary Exam: (6 credits minimum, but can be scaled if longer – suggest 2 credits per month)
(Create a course number for this as has been done in Math department  – use 503 or 504 or 580?)
At a national lab, technical company, or observatory (including those on campus) working on instrumentation design, integration and testing on a project NOT associated with the student’s dissertation project.  The purpose is to increase the student’s breadth of experience, work in a team environment on topics outside their project area, and potentially develop new professional contacts.

Math requirements: (9 credits)
Requires Math 587 (Time Series) OR Math 519 (Inverse Problems)

Requires 6 additional credits of Math at the upper-level undergraduate/graduate level beyond what Physics undergrads take at NM Tech.

Breadth / Application Requirement: (12 credits)
Requires at least 12 additional units, at least 6 of which are in an Engineering or Science area outside the Physics department for courses rated 300-level or above. Courses may be taken at another institution in consultation with student’s committee as appropriate. Additional courses in the department may include graduate level disciplinary courses beyond the Physics core.

The following courses are examples recommended for the breadth requirement depending on the candidate’s interests and dissertation/professional focus.  When labs are associated with these courses, they should also be taken, but will not count toward the 12 credit requirement.

1) Upper Level UG/Graduate Computer Science & Engineering course as applicable

2) EE 308 (Microcontrollers)

3) EE 321 (Analog Electronics)

4) EE 422 (Advanced Electronics)

5) EE 451 (Digital Signal Processing)

6) EE 443 (Intermediate Control Theory)

7) Optics 410 (Advanced Optics)

8) Materials 479 or 483 (Scanning or Transmission Electron Microscopy)

9) Materials 441 (X-ray Diffraction)

10) Materials 443 (Magnetic Materials)

11) Materials 402 (Physical Ceramics)

12) Materials 420 (Biomedical Materials)

13) MechE 405 (Dynamics Systems and Controls)

14) MechE 441 (Dynamics and Vibrations in Structural Design)

15) MechE 483 (Mechatronics)

16) Biotech 502, 503, 504 or 505 (Biotechnology introductory graduate courses – several areas)

17) Biotech 576 (Drug Delivery)

18) Chemistry 523 (Applied Spectroscopy)

