
Pulsed Nuclear Magnetic Resonance

September 2, 2014

The basic documentation for this experiment is provided in the following references:

R1: Pulsed Nuclear Magnetic Resonance, the course guide.

R2: Principles of Magnetic Resonance by C.P. Slichter. Springer Series in Solid-State
Sciences, vol. 1.

1. Objectives of the experiment

• Determine the characteristic relaxation times for magnetic excitations induced in
different samples.

2. Physics pre-requisites

• Electromagnetism: interaction between a magnetic dipole and an external magnetic
field.

• Quantum mechanics: spin, energy levels.

3. Data analysis pre-requisites

• Basic plotting tools.

• Data fitting.

In general, python is recommended. A basic introduction to python can be found on the
course web page: “Intro do Python (1)” and “Intro to Python (2)”.

4. Apparatus and Experimental Procedure

• The experimental apparatus is based on the description in Reference R1.

• The experimental procedure should be proposed to the instructor once the student
is able to describe the apparatus.
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5. Goals of the experiment

At the end of this project the student should be able to:

• Understand the implications of the correspondence principle. In particular the
student should be able to connect the concepts of spin and magnetization.

• Describe the concept of resonance.

• Explain the possible relaxation mechanisms in a NMR experiment.

Experimental Results

• Measure the free induction decay of two samples with H+ ions.

• Extract the spin-relaxation characteristic time.

• Extract the spin-spin relaxation characteristic time.

• Compare the characteristic relaxation times between samples.

6. Challenges

To acquire meaningful data, the student would need to develop a mental picture of the
action of the experimental apparatus on the magnetization The stability of the system
is achieved about 30 minutes after it is switched on.

7. Timeline

1st week Familiarize with the experimental setup. Define the objectives and establish an
experimental plan.

2nd week Start acquiring the data to determine the spin-relaxation characteristic time.

3rd week Start acquiring the data to determine the spin-spin characteristic time.

4th week Start writing the report/presentation.

5th week Wrap up the results and write the final report/presentation.
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