NMR 400 New User Training v1.2
Session 1

1. In this session I will show you the basic steps required to acquire and process a spectrum on the Rhodes 400 MHz Spectrometer using either XWIN-NMR or Top-Spin as you prefer.   Steps that are not absolutely essential will be explained in Session 2.  Please pay particular attention to Safety Precautions when working with the high field magnet.  Please note also the etiquette and booking system associated with this instrument.  I suggest that you write your own short form of these notes.  The order of these steps is optimized to minimize the effort involved in setting up and using the instrument.  All typed commands end by pressing the ‘Enter’ Key.
At the end of this session you will have
· safely entered the 400 MHz lab

· checked the instrument’s status
· logged in on the spectrometer

· inserted your sample

· locked (stabilized) the magnet’s field

· shimmed the magnet

· created your experiment

· set the spectrometer’s critical parameters using “prosol”

· set the rf receiver’s amplification optimally using “rga”

· noted that several advanced topics will be introduced in the next session

· started acquisition with “zg”

· processed the acquired data using “ef” and “apk”

· manually phased the spectrum

· ended our session thoughtfully
2. On entering the room, please remove all metal objects from your person.  This includes loose hair restraints but does not include trouser belt-buckles or spectacles.  They can be attracted to the magnet and damage it.  Please also remove all access cards (bank, credit, photocopy and student cards for example) and analog mechanical watches:  These items may be permanently damaged by the magnet.  The effect of the magnet on cell-phones, palm-top computers, etc is unknown.  Rhodes takes no responsibility for damage sustained due to the NMR magnet.
3. The first task is to determine if the instrument is in use.  If there is a lock signal or if the SCM Keyboard lights show that the sample position is “down” then there is a sample in the magnet.  If The SCM keyboard shows pulses in the router section there is an experiment in progress.  If the PC screen shows “time remaining” then there is probably an experiment in progress.  If the lock signal shows exponential excursions then there is a gradient-experiment in progress.  If a message on the screen indicates that an experiment has ended, it probably has.  However multi-experiment session such as multizgu and kinetics experiments may still have experiments to complete.  If there is an experiment in progress in “your” time you may terminate it but please consider the other user if only a few minutes run time remain:  You may be next (.
4. Introduce yourself to the computer.  If there is a log-in window open on the screen follow the instructions for logging-in.  If there is no login window visible, please type “logout” to log the previous user out.  Once you have logged in you are responsible for the instrument until you session ends when you log out.  Although you are responsible for the instrument during your session your responsibility is limited to using the instrument carefully and reporting any problems.  If the instrument is damaged during your session you will not be held responsible as long as you report the problem to the System Administrator or another suitable staff member.  You may use the log-in procedure to navigate to a suitable starting data set.
5. Now it is time to insert your sample.  At this point you have determined whether or not there is a sample in the magnet:  If an experiment was running or pending you have ended it.  First turn on the Lift Air.  If there is a sample in the magnet it will rise to the top of the bore.  Remove it.  Place the spinner on the rack and place the previous user’s sample together with its identification ticket in the “organic samples out” sample holder.  Secondly place your sample in the spinner so that it just passes through the spinner.  The blue spinner is for normal use; the white ceramic spinner is for use above 40˚C or below 0˚C.   Thirdly place your sample-and-spinner in the depth gauge and press the tube gently down until it just touches the bottom of the gauge.  Fourthly rub the part of the tube below the spinner with a clean tissue to remove finger-oils and other contaminants.  Fifthly remove sample-and-spinner from the depth gauge, check that the lift air is on, and then carefully place the sample-and-spinner in the airstream.  Finally turn off the lift air:  The sample will sink into the magnet:  Listen for the ‘click’ sound of the sample landing in the probe:  If there is no click sound please inform the System Administrator.  Without the landing click no reliable experiment is possible.
6. The magnetic field-lock.  The magnet’s field may vary due to the influence of passing vehicles, movement of gas bottles in the workshops below the magnet and minor ‘natural’ field drift.  Such field variation will cause degradation of the observed spectrum since the nuclear resonance frequency, ν depends directly upon the magnetic field value, B0.  
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The spectrometer contains a specialist deuterium section which monitors the deuterium resonance resulting from the ‘deuterated’ solvent used.  The instruments magnet control system adjust the main field value so as to maintain the deuterium resonance at its correct value and hence stabilizes the main field.  To achieve this field lock you may type any of the following commands:
· “Lock” … then select the solvent from a list
· “Lock solvent_name” … e.g. Lock cdcl3

· “Solvent_name “  eg cdcl3

The lock display will settle to a line sweeping back and forth, alternating re and green.  The height of the line indicates the height of the deuterium line in arbitrary units.  Since the integral of a nuclear resonance signal is constant, the higher the lock line the narrower the lock resonance (and all other resonance) signal(s).

7. The magnetic field spatial quality or homogeneity determines the shape of the nuclear resonances observed.  If the field, although stable due to the field lock, has differing values throughout the sample volume, a given nucleus in the compound concerned will resonate at differing frequencies, dependent upon the nuclues’ location in the sample volume.  It is possible to introduce additional small fields into the magnet to compensate for irregularities (inhomogeneities) in the main field.  These additional fields are, for historical reasons called “shims” and their adjustment is known as shimming.
a. Turn on sample spinning unless you plan to run 2D experiments.  Wait until the lock light stops flashing.
b. Adjust the lock phase for a lock line maximum

c. Adjust Z1 for a lock line maximum

d. Adjust Z2 for a lock line maximum

e. Repeat steps b. and c. until no further improvement is seen
f. Press “Stand-by” to disable the SCB keyboard’s adjusting wheel.

There are many other shims which can be adjusted; however the above procedure will normally suffice.  There are also other shimming techniques, including automatic techniques which you can learn, later (
8. Create your experiment by firstly creating a new data set:  Type “edc” and modify the entries as necessary to describe your experiment’s data set.  Now type the name of the routine experiment required.  In this case it will be “proton”; respond to the various prompts as required.
9. Set the correct parameters for your combination of probe and solvent by typing “getprosol” or just “prosol” 
  This step is not required if you performed step 8.  The standard experiment setups include updating prosol
10. Adjust the amplification of the spectrometer’s radio receiver which is responsible for detecting the “Free Induction Decay” (FID) response of the nucleus to the rf pulse by typing “rga”.  If the value of the receiver gain “rg” is too low the experiment will be insensitive:  if the “rg” value is too large the FID will distort and the spectrum will contain distorted signals as well as fictitious signals.
11. It is at this point in the setup procedure that several more advanced concepts will be introduced in session 2.
12. Acquisition may now be started by typing “zg” which ‘zeroes’ any previously stored data in the current experiment and launches acquisition (go).  Hence zg stands for ‘zero and go’
13. In the case of our proton experiment the running time is 94 seconds.  Once it completes we commence processing by applying an exponential window function to the FID followed by a Fourier Transform using the command “ef”.  Please note that processing on the spectrometer is discouraged.  Please use the work-stations or a PC with MestReC or MestreNova.
14. Finally we phase correct our spectrum using the automatic phase c(k)orrection command “apk”.  If the automatic phase correction fails, 

· click on the Phase button
· click on the “biggest” button to set the pivot point

· hover the cursor over the PH0 button, press the left mouse button and slide the mouse to correct the phase of the biggest signal.

· hover the cursor over the PH1 button, press the left mouse button and slide the mouse to correct the phase of a signal far from the biggest signal.

· Finally click on the “Return” button and then select “Save and Return”.

15. To end our session, 
· turn of the sample spinning, if it is on.
· turn off the field lock

· turn on the lift air

· carefully remove your sample

· turn off the lift air.

· Type “logout”

· check that the room is tidy before you leave.

16. In conclusion, we have now 
· safely entered the 400 MHz lab
· checked the instrument’s status

· logged in on the spectrometer

· Inserted your sample

· locked (stabilized) the magnet’s field
· shimmed the magnet

· created your experiment

· set the spectrometer’s critical parameters using “prosol”

· set the rf receiver’s amplification optimally using “rga”

· noted that several advanced topics will be introduced in the next session

· started acquisition with “zg”

· processed the acquired data using “ef” and “apk”

· manually phased the spectrum

· ended our session thoughtfully
� If prosol is not done at this point the following ‘rga’ command may not produce an accurate result.  Further, acquired spectra may lack sensitivity due to incorrect pulse length and other settings.  However, the zgu, gou and multizgu commands include prosol in their acquisition routines.
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