Chemistry 598 - Syllabus

Prof. Yarger, Methods in Magnetic Resonance, Spring 2007

January 18,2007
General Information:

Class: TTH 9:15-10:30 AM
Physical Sciences Building (PS), Room H530
3 credit hours, ASU Schedule Line # 29070

Teachers: Course Instructor: Dr. Jeff Yarger, PS-B255/251, jeff.yarger@asu.edu
Teaching Assistant: Janelle Jenkins, PS-B254, janelle.jenkins@asu.edu

Office hours: 10:30-11:30, Tues., in PS-B255
1:30-2:30 PM, Fri., in PS-B255
or by appointment (call or email Angela Dykstra at 965-0673 or

angela.dykstra@asu.edu to setup an appointment)
TA Office Hours: 3:00-4:30PM, Wed., in PS-B258.

NMR: The primary NMR used for this class is located in the Physical Sciences
Bldg. Room H530. It will be made available M-Th 8:30AM-5:30PM.
Key can be checked out from PSH251 (Angie Dykstra) or from the TA.
Advanced NMR projects may require the use of NMR’s in ISTBI.

Web Site: http://yarger.asu.edu/NMR/

Textbooks and required material
No required textbook. I would recommend two online books for reference:
http://www.cis.rit.edu/htbooks/nmr/
http://www.cis.rit.edu/htbooks/mri/

Lectures

Lectures are designed to outline, discuss, and demonstrate principles of NMR and MRI. Lecture
notes will be posted on the class web site. The course is taught in PSH530, the NMR Iab, so that
we can do “hands-on” magnetic resonance exercises in class.

Class Projects
This course is designed to provide an overview of methods in magnetic resonance including

NMR, MRI and MRS. Class projects are designed to allow students to obtain practical
experience in one specific area of magnetic resonance that best suits their research interests. All
projects must be submitted electronically and written in ms-word, pages or latex. The original
typeset files, PDF version and all associated data files should be submitted as a single zip file.
For additional credit, a video podcast version can also be submitted. The instructor must
approve project topics and outlines and the due dates are listed below:

Topic & Outline Approval Project Due Date
Project 1: Wed., Feb. 28th Wed., Mar. 28st
Project 2: Wed., Apr. 18th Wed., May 7th




Magnetic Resonance has a plethora of different types of experiments, probe designs, pulse
sequences, data collection techniques, and data simulation and modeling methods. This large
variety of “methods” in magnetic resonance and can make it overwhelming for new scientists
trying to learn how-to setup and perform a specific experiment. Class projects will all have a
common section scheme and taken together will provide the nucleus for a series of “How-To”
guides in magnetic resonance. Each project will have the goal of providing a self-contained
“How-To” guide on one specific “Method” in magnetic resonance. Specifically, the written
project should enable the reader to understand the general technique and provide a “learn by
doing” guideline. Projects will ALL have the following outline:
¢ Title
¢ Author(s)
¢ Introduction (< 1 page w/ figures)
® Background and Purpose of Method
¢ Pulse Sequence, Phase Cycle, & Coherent Pathway (or associated schematic)
¢ Generic Experimental (1-3 pages)
¢ Method Setup
= Suggested standard sample, time requirements and important common
parameters.
¢ Data Processing and Analysis
® Troubleshooting and Tips
¢ Instrument (Varian) Specific Experimental (2-5 pages)
®* VNMR or VNMR;j Method Setup
¢ Data Processing and Analysis
¢ Results & Discussion
® Must show example spectrum or image (w/ structure of molecule). Figure caption
should provide all relevant experimental information.
® Brief discussion of results
¢ Literature & Links (< 1 page)
® References and websites
¢ Supplemental (1-3 pages)
® Projects will include a zip file with ALL associated data to setup, run and
compare the “method” described. The supplement section should provide a
detailed description of all associated data files in the compressed (zip) file. Also,
include a description of all programs, software, etc. needed to reproduce the
presented method results. Both NMR format and ASCII format data of original
FID data and relevant spectra should be included.

Grades

Your grade for the class will be entirely based on the two required class projects. To receive a
grade in this class you must submit both required projects. Projects will be given an A-F grade.
Projects should be written in a publication style similar to the American Journal of Physics or the
Jourmnal of Chemical Education. An “A” represents a project that can be used without any
corrections or revisions. A “B” will be a submitted project that requires small or minor editing.
A “C” will be a project that requires major editing before it would be acceptable for publication
on the Magnetic Resonance Research Center (MRRC) website. A “D” or “F” would represent
incomplete or extremely poor project reports.



Tentative Lecture Outline — Spring 2007

Date Lecture Topic Comments

T 1/16 Introduction Course Intro.

Th1/18 Intro. to Magnetism Princ. Magnetic Resonance
T 1/23 NMR - Data Acquisition NMR Hardware for Acqu.
Th 1/25 NMR - Data Processing FT, Nyquist, Apodization,
T 1/30 Single Pulse 'H Experiment NMR Spectrometer (200 MHz NMR)
Th 2/1 Single Pulse NMR Hands-On NMR (200 MHz NMR)
T 2/6 Unix, Matlab and Basic Cmpt Basics Web based

Th 2/8 NMR

T 2/13 NMR

Th 2/15 NMR

T 2/20 NMR

Th 2/22 NMR

T 2/27 NMR

Th 3/1 NMR

T 3/6 NMR

Th 3/8 NMR

T 3/13 No Class Spring Break

Th 3/15 No Class Spring Break

T 3/20 Project Assistance

Th 3/22 Project Assistance

T 3/27 Magnetic Resonance Theory PROJECT DUE (3/28)
Th 3/29 Magnetic Resonance Theory

T 4/3 Magnetic Resonance Theory

Th 4/5 Magnetic Resonance Theory

T 4/10 Magnetic Resonance Theory

Th 4/12 Magnetic Resonance Theory

T 4/17 MRI

Th 4/19 MRI

T 4/24 MRI

Th 4/26 MRI

T 5/1 MRI

Th 5/3 Help with Final Projects

T 5/7 PROJECT DUE




