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Pulsed Nuclear Magnetic Resonance

Objective

The objective of this project is to investigate the fundamentals of nuclear magnetic resonance (NMR) spectroscopy on samples containing large numbers of protons. Mineral oil will be used as a sample to be placed in a permanent magnetic field and exposed to transverse pulses of radiation at their resonant frequency with the Teachspin Ps1-A NMR apparatus.

Procedures

You should have read the materials handed out in lab which describe the theory behind NMR and some introduction material concerning the apparatus.

1. Make all the connections shown in Figure 1.3 of the Getting Started section of the Teachspin manual handed out in lab. Verify that the pulse programmer is working properly. This can be done by following the procedure in part A of the Getting Started section of the Teachspin manual handed out in lab.

2. Except connect the “A+B out” to a scope.  Use 1 A pulse with several B pulses and determine the widths of the pulses as well as the delay between pulses. Make the connections exactly as they are in figure 1.3

3. The linear range of the amplifier is from 2.5 – 11.5 Volts. Adjust the gain on the receiver so that your signals are in this range. 

4. Tune the receiver until the output of the Detector is maximal. Then measure the resonant frequency from RF-OUT. You will need to use a single A-pulse for this step. 

5. Tune the oscillator frequency until there is no longer a “beat” at the mixer output. Record this frequency.

6. Find the widths of a π/2, π, and 3π/2 pulse using a single A pulse. Once this is done set the A pulse to a π/2 pulse and record the Free Induction decay (FID) signal. Use the provided VI

7. Set the pulse generator to output 1 π/2 A pulse followed by 1 π B pulse (a π B pulse will give a maximum spin echo) and observe the spin echo. Record this signal. Use the provided VI.

8. Set the pulse generator to output 1 π/2 A pulse followed by 40 π B pulse (a π B pulse will give a maximum spin echo) and observe the spin echo. You may need to alter your repetition time. Record this signal. Use the provided VI.

9. Set the A pulse to a π pulse and B pulse to a π/2 pulse. Vary the delay between the A and B pulses and as you do this record the height of the spin echo and the time between the two pulses until the signal decays to zero and increases back to its maximum again.
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