Psy 8960 – fMRI: Biological basis and experiment design
Spring Semester, 2007
Instructor:  Asst. Prof. Cheryl Olman
 

Phone:  6-7607

Email:   caolman@umn.edu
Office:   243 Elliott Hall

Course Description

Course format.  The course is a seminar course, with selections from primary literature making up the bulk of the reading assignments, and student-led discussions occupying the bulk of the class time.  Occasional mini-lectures will be presented by the instructor or others with expertise as appropriate, to provide background for the readings.  In addition to attending and participating in discussions, students will complete and end-of-the semester literature review and presentation on a selected topic.
Course goals.  By the end of the semester, students will be able to: 

· describe the BOLD contrast mechanism
· discuss current theories for the mechanisms of neurohemodynamic linkage
· consider the strengths and limitations of the general linear model in designing experiments and analyzing data 

Assignments and supplementary materials will be posted on the course website:  http://vision.psych.umn.edu/~caolman/courses/Spring2007.
Grading and Attendance policies

The course is offered for three credits, graded on an A-F basis (A:  93 – 100, A-: 90 – 92, B+: 88 – 89 …, C-:  70 – 72; students taking the course pass/fail will receive an S (satisfactory) for grades higher than D+.) 

· Attendance and participation (including leading discussions) will constitute 80% of the grade.  

· 40% of the course grade will be based on preparedness for assigned presentations (the number of presentations will be determined by the number of students in the class).

· 20% of the course grade will be based on an attendance sheet that will be passed around at every class period.  Excused (pre-arranged or sick) absences will be counted as attendance. 
· 20% of the course grade will be based on participation in class discussions. 

· A final presentation will constitute 20% of the grade.  

Weekly assignments
The course is roughly divided into 6 modules, each lasting approximately two weeks:

· BOLD basics (Physics 101, BOLD contrast mechanisms, cortical vasculature)

· Neural coding (neuron energetics/cell metabolism, population codes, information coding)

· Neurohemodynamic coupling (blood flow regulation, tissue oxygenation)
· Linearity (engineering perspective, linear systems analysis, implications for design and analysis)
· The Hemodynamic Response Function:  canonical and otherwise.
· Non-BOLD (f)MRI, e.g. diffusion tensor imaging (DTI), vascular space occupancy (VASO)
All reading assignments will be drawn from the primary literature and made available in .pdf format when not available through the University of Minnesota’s electronic journal selections.  There is no required textbook, but a good basic text for students who would like an additional reference is: 

· Introduction to Functional Magnetic Resonance Imaging: Principles and Techniques by Richard B. Buxton (Cambridge University Press, Cambridge, UK, 2002)

Final presentations
At mid-semester, each student will select a topic on which they want to present an in-depth literature review with annotated bibliography (8 – 10 references).  On the last day of class before spring break, each student will present a 5-minute summary of their selected topic, identifying two primary references for their research. The final in-class presentations will occur during the last two weeks of class and be informal but substantive enough to form a short lecture on the topic.  A list of topics that might be appropriate:
· Spikes vs. BOLD: 
· Input vs. output (another way of saying “Spikes vs. BOLD”)
· Spectroscopy for direct detection of neural metabolites

· The effect of large veins
· High-field advantage
Appropriate references may be found in the comprehensive reading list and will gladly be suggested by the instructor.
