  NMR AND ESR EXPERIMENTS (TEL-ATOMIC APPARATUS) (Rev10/13/09)
1. Read background material on NMR and ESR.

2. Look at pages 17, 18, 21, & 39 of the manual to see how to set up equipment. Look at page 25 to see what is inside probe.

3. Set up computer, probe & magnet to do NMR experiments. Most of the equipment is already connected. We have a newer control box that allows both NMR magnet and ESR coil to be connected to control box at same time.
4. Turn on equipment and start software. Look for icon with CW on it. In Spectrometer menu at top click on connect. If you get an out of range message when doing the experiments below repeat with a lower gain.  Make copies of the graphs for your report.  
5. General Instructions for steps 6-9:  Set values of Mode/Detection/Modulation/Acquisition as shown in manual for each material listed below. Click on start. There will be some delay before a yellow line starts moving across the middle of the screen. If needed adjust the DC Offset on left side so line is centered around zero on scale on side of display. Change B0 so transition from maximum to minimum occurs close to zero on scale at bottom of display. When it looks like one in manual put name of sample in ”store in file” box. Do a new scan. Wait for the scan to stop and file stored (file name will vanish from box). The software may run the scan more than once to get additional data for weak or noisy signal. To analyze click on Proc at top. Open your file. Click on Absorption. Click on HDB to get Full Width at Half Maximum of absorption curve. To go back to first window click Setup & Acquisition in upper right.
6. Do experiment 10.2.1 (Acrylic). See p 47. Do a field sweep. If you do not get a signal check that the sample is inserted correctly (label side out of holder) and probe is inserted between poles of magnet as far as probe housing will allow it to go. Check gain and other settings. When you have the pattern save sweep and get HDB value of absorption graph and M2/M4. Find out what M2 and M4 mean.
7. Do a frequency sweep using the rubber sample. See p 43 for initial settings. Set the frequency sweep range to 100 kHz. Adjust B0 to move pattern close to center. Get HDB value of absorption graph and M2/M4. Repeat using a field sweep. First reduce the value of B0 given in manual by 5.
8. Do experiment 10.2.5 which uses Teflon. The mode needs to be the second NMR choice. The F is for Fluorine. The H is for Hydrogen. Get HDB, M2 and M4 values. 
9. See experiment 10.5 on p 57-60. Collect the data using Glycerin that is needed to compute magnetogyric ratio for protons. Start with the B0 and F values given in manual. Do a frequency sweep with sweep range set on 200 kHz. Adjust B0 to move pattern closer to center and reduce frequency sweep range to 100 kHz. To get the exact frequency use the mouse to move the violet vertical line to where line going between maximum and minimum crosses zero. Look in the upper left corner of display. This number is added to the frequency in box beside F. To get more data reduce B0 in 1 Gauss steps and repeat scan. To extend the range of your data reduce the value of F and B0. Leave analysis of data until ESR part completed.

10.  Follow instruction on page 17 of manual. Set up to do ESR experiment as shown on page 19. Restart software.
11. Do ESR experiment 10.3 with TCNQ. Select ESR from menu on left and set values as shown on page 53. In Spectrometer menu at top click on connect.  The graph will not look like that on page 53 with phase set at 15 and gain at 200. Try reducing gain and increasing phase to get curve looking more like that on page 53. It may still be off center. Try changing B0 value. Put name of sample in ”store in file” box. Restart scan. When finished click on Proc at top. Open TCNQ file. Click on Absorption. Click on G button in middle. Record G value. Use HDB button to get Full Width at Half Maximum of absorption curve. Compare your “g” value with value from Internet.  This is not the “g” or “G” from classical mechanics. It is a spin factor from quantum mechanics.  
12. Do ESR experiment 10.4. with DPPH. The graph will not look like that on page 55 with phase set at 15. Try changing phase and field. Store and get HDB and G. Record B0 and F value for the center of the pattern. Use them to compute “g”. Compare your values with Internet value of “g” for DPPH. 
13. Turn off equipment. Leave equipment connected. Put samples in box.
14. Complete analysis of magnetogyric ratio data.

15.  Look for additional information about how NMR/MRI and ESR/EPR work and how they are used. Find out why the “g” value is not exactly 2.
16.  What is the purpose of a phase locked loop device and how does it work?

Note to Instructors: Page numbers refered to above depend on version of manual.
g = (h x f) / (mu x B0)   f= frequency   mu = Bohr magneton
