NMR New User Training
Session 2

1. In this session you will perform the setup of the instrument and the acquisition.  In the process we will discuss these new topics:

· choosing a probe
· checking the sample temperature
· checking the tuning and matching of the probe
· spectral optimization
· some useful commands
· automatic shimming
· other 1D and 2D standard experiments
· running multiple experiments
· running multiple samples automatically

· running non-standard experiments
· selective experiments
2. The choice of probe is governed by the type of experiment we plan to run and the strength of the sample.  A strong sample of 300-400 Daltons would have about 10 mg of pure compound in the tube.  Please note that if you have sensitivity problems and you have not weighed you sample the applications support staff are not likely to be very helpful(.
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3. The temperature of the sample maybe checked and changed by typing ’edte’.  Temperatures below 0˚C and above 40˚C require the white ceramic spinner.  Temperatures below 27˚C require the use of liquid nitrogen to provide cooling gas.  If you need this facility contact the System Administrator.
4. Tuning and matching of the probe ensures that maximum power is transmitted to the probe and sample and that the maximum signal is recovered from the sample.  Tuning is readily understood as the need for the transmitter to deliver energy at the resonance frequency of the nucleus to be irradiated.  Matching arises from the need to transfer maximum radio frequency (rf) energy to the probe-and-sample.  It may be shown that this condition occurs when the electrical characteristics (resistance and reactance) of the source coincide with the electrical characteristics of the load.  This may be illustrated by considering a garden tap and hose-pipe.
· Connect a ¾ inch tap to a 1 inch hose (or try) and lots of water will splash around but very little if any will come out of the far end of the pipe.

· Connect a ¾ inch tap to a ½ inch hose (or try) and again you get wet feet but very little water out of the far end of the hose.

· Connect a ¾ inch tap to a ¾ inch hose and the result is happy flowers!

· Tuning may be understood in these terms as using a ¾ inch tap and pipe but not lining the pipe up correctly with the tap (
A small number of users are trained to tune and match the probes.  If the tuning and matching are to far out of adjustment please call one of them to assist you.  There should be one in each of the Chemistry-Synthetic and Chemistry-MNP and Pharmacy-Pharm-Chem groups.  Both System Administrators are also available.
5. 1D experiments, particularly 1H are initially run with a wide spectral width (sw or swh) and the transmitter frequency (o1 or o1p) in the centre of the most likely signal area.  Once the initial experiment has run and the processing has been inspected, the spectral width should be adjusted to comfortably include all the signals and the transmitter set to the centre of that new spectral width.  Click twice on the sw-o1 button.  The first click displays the existing settings and the second click displays the new settings determined by the spectrum then displayed on the screen.
6. Over the years we have created a number of special commands to make the instrument easier and safer to use:

· “zgu”  zg with updates.  Experiments longer than 5 minutes are processed every 5 minutes. Longer experiments offer the option of automatic unattended logout.  Shorter experiments are processed on completion.  Periodic processing provides data protection against unexpected power or system failure and also allows remote users to monitor experiments.  In addition zgu strives to ensure ideal operating conditions.  “rga” and “prosol” are executed and the periodic processing is optimized for each experiment.  “zgu” works only with the “standard” experiments but the set of experiments accepted can be easily expanded.  The variant “gou” continues 1D acquisition after it has previously been “halt”ed.  “multizgu” performs multiple experiments using zgu’s features.
· “treff” allows a preview of an executing experiment.  It allows one to phase and calibrate an experiment before the experiment has ‘finished’(
· “runtime” measures the duration of the existing experiment and displays the parameter which may be adjusted to change the execution time.  Once changes are made the new runtime is displayed and further adjustments may be made if desired.

· The standard experiments, proton, carbon,dept90, dept135, cosy, hsqc, hmbc, noesy and phosphorous perform intelligent setup.  The 2D experiments (green), if started from a executed and optimized 1H experiment with an executed and optimized 13C experiment will set up the 2D with corresponding optimized settings.
· “up” increases the displayed experiment by 1.  “up” executed from experiment 100 takes you to experiment 101.  “up 3” executed in 101 takes you to 104.  The “dn” command operates in a similar fashion, reducing the experiment command as instructed.
7. Shimming may be performed automatically by typing “tune”.  The process takes several minutes and optimizes Z1, Z2 and Z3.  Gradient shimming will be added shortly.  Gradient shimming is more efficient than ‘tune’ and covers shims from Z1 to Z5.

8. Setting up the other standard experiments is as simple as typing the experiment name.  The 2D experiments should be set up from an optimized 1H experiment.  If an executed carbon experiment is available in the next experiment number it will be used by heteronuclear 2D standard experiments.  Once standard experiments have been created their runtimes should be adjusted appropriately. The 1D experiments require adjustment of the “number of scan”, strictly the “number of spectra”  which are accumulated and added, “ns”.  The relaxation delay, “d1” should be considered, especially for rarely used nuclei.  2d experiments require not only the number of spectra, ns to be  adjusted but also the number if FIDs comprising the second dimension should be set (TD1).  2D experiments are often used to determine couplings and sometimes the constants which determine the couplings detected (single bond or longer range) need to be adjusted.  It is necessary to read the key parameters to set these values.  Type “ased”.
9. Multiple experiments may be run by setting up a series of experiments in consecutive experiment numbers as outlined above.  For example:

100
proton

101
carbon

102
dept90
103
dept135

104
cosy

105
hsqc

106
hmbc

107
noesy

Now from experiment 100 type “multizgu 8” and the 8 experiments will be run.  The combined execution time is displayed.

10. The 400 MHz system has a sample changer which can run up to 6 samples sequentially with each sample subjected to multiple and not necessarily identical experiments.  For optimum performance all the samples should use the same solvent and have exactly the same amount of solvent.  Only the System Administrator may use the sample changer.  Its use is a little complicated to use and regular users would not get enough practice to make their training worthwhile.  
11. We have 9 standard experiments which meet 95% of our needs.  The spectrometer has a library of several hundred experiments, most of which are variations on the standard experiments.  If a non-standard experiment is needed please talk to the System Administrator.  
12. One class of experiments which is not in the list of Standard Experiments is Selective Experiments.  These experiments require the use of shaped pulses.  If anyone would like to learn how to run these experiments the System Administrator will give that person special training.  It is not hard but it is not for everyone.
