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Safety 

All researchers working in 1702 Gilman Hall must complete the EH&S Course “Fire Safety and 

Extinguisher Training.”  Please do not prepare samples directly in 1702 Gilman Hall. There are no sample 

preparation facilities available for facility users in Gilman Hall. Researchers may wear lab coats and 

safety glasses in 1702 Gilman Hall, but please remove all gloves before handling NMR equipment or 

computers. Please do not bring any large ferromagnetic objects into the lab without permission. This 

includes certain chairs, bicycles, gas cylinders and tools.  

There is a broken glass container located in 1702 Gilman in case of broken NMR tubes or other 

glassware. The processing computers in this lab have direct links from the desktop to MSDS sheets, the 

EH&S Laboratory Safety Manual and to the CIF Safety Manual. 

Some safety concerns specific to high-field cryogenic superconducting magnets include: 

 Users should remove credit cards, cell phones, mp3 players, keys and other ferromagnetic 

objects from pockets before approaching a magnet. 

 Users with pacemakers or joint replacements should have a staff member assist them with the 

insertion of samples into the magnet as to prevent serious harm or injury.  

In case of magnet quench, the room will be filled with gaseous helium, which will be evident from a 

white cloud and an alarm sounding on the oxygen sensor. If you are in the room during a magnet 

quench, please exit as soon as possible – crawling on the floor if need be to reduce helium inhalation. If 

you are outside the room during a magnet quench, do not enter the room without proper breathing 

apparatus until the oxygen sensor alarm has stopped sounding. 

 

 

 



Introduction 

You must receive training before using this piece of equipment.  The Varian VXR400 features a narrow 

bore 9.4 tesla/400 MHz magnet equipped with a normal geometry 2H/1H/BB tuning to nuclei in the 

frequency range of 15N-31P on the broadband channel. The Varian VXR300 features a narrow bore 7.05 

tesla/300 MHz magnet equipped with a normal 2H/1H/13C probe with a fixed 13C channel. VNMR is used 

for data acquisition, and the MNova software is typically used for data processing. These instruments 

are used for routine 1H/13C characterization experiments and occasional 31P and 11B acquisitions.  

 

 

Overview 

The VXR300 and 400 are each controlled by a Solaris Unix PC communicating via serial port to the 

spectrometer and Ethernet to the internet. The computers are part of a local area network in 1702 

Gilman Hall and are safeguarded behind a firewall. In order to minimize instrument time when users are 

waiting, the data acquired is immediately accessible on one of two data stations in 1702 Gilman or four 

data stations in 1232 Hach. The VNMR software is also not amenable to easy processing and plotting of 

data, and data cannot be printed from the spectrometer computers. Third party MNova software is 

available on the data stations and is generally used for processing, plotting and printing data. The data is 

also accessible via the CIF Research Files Cloud Storage. When you log out, your data is instantly 

uploaded to the storage cloud. More information regarding Remote Data Access is available on the CIF 

website: http://dev.cif.iastate.edu/remote-data-access 
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Start up 

After logging in, VNMR will start automatically. 

 Slide the sample into the spinner and adjust the depth using the depth gauge. 

 Wipe both the sample and the spinner with a Kimwipe. 

 In VNMR, type e <enter> in the command line to start the eject air. When you can hear the air, 

place the sample in the spinner into the bore at the top of the magnet. Type i <enter> to turn 

off the eject air and insert the sample into the probe. 

 If you do not hear the eject air turn on, DO NOT INSERT THE SAMPLE. The sample spinner will 

crash into the probe, break the tube, and potentially damage the probe.  

 

Locking and Shimming 

 Click the Acqi button. 

 Click LOCK to off.  

 The three lock parameters that should be changed are Z0, lockgain and lockpower. DO NOT 

change lockphase. The lockphase is generally stable unless power is cycled to the console. 

Changing lockphase can prevent you and subsequent users from successfully locking samples.  

 The left and right mouse buttons are used to -/+ the Z0, lockgain and lockpower values.  

o For the VXR300, typically lockgain = 70 (max value) 

o Adjust lockpower until you can see sine waves. Typically a value of ~25 is adequate. 

(>34 will saturate CDCl3 and the lock signal will be unstable. 

o Adjust Z0  in steps of -/+ 16 or -/+ 64 until you obtain “one sine wave.” 

o Click LOCK to on. 

 Click the SHIM button. 

o Vary Z1C with the -/+ 4 button in order to maximize the Current Lock Level. 

o Vary Z2C with the -/+ 4 button and continue maximizing the Current Lock Level. 

o If the Current Lock Level pings out at 100%, return to the LOCK window and reduce the 

lockpower by a few notches.  

 Shortcut to lower the lock power: 

 Pop up menu with right mouse button on dart near Coarse Z 

 Select Z0/pwr/gn/ph 

 Adjust lock power then with left mouse button on the dart. 

o When you find the combination of Z1C and Z2C for the highest Lock Level click CLOSE. 

 

 

 



Acquiring Data 

 Click Main Menu -> Setup 

o Select either H1, CDCl3 or C13, CDCl3 or Nucleus, Solvent 

o Make any changes to the parameters at this time. 

 Change the number of scans: nt=64 <enter> 

 Change the block size (number of scans saved at a time): bs=4 <enter> 

 Change the relaxation delay: d1=2 <enter> 

o When all of the changes have been made, type su <enter> 

 Click Main Menu -> Acquire -> Go, Wft (or Go, Periodic Wft) to begin the acquisition. 

 To add a title, type text(‘sample description goes here’) <enter> 

 To stop the acquisition, type sa <enter> 

 If the acquisition is long, you can click Process -> Weight, Transform or type wft <enter> 

aph<enter> 

Saving Data 

 When the acquisition has finished, click Main Menu -> DATA -> Save FID 

 Enter a filename with no spaces. The file will save in your specific data folder. 

Ejecting Sample & Exiting  

 In VNMR, type e <enter> in the command line to start the eject air. Remove the sample from 

the bore and place the spinner back into the stand. Carefully remove your sample tube from the 

spinner. Type i <enter> to turn off the eject air and make the room quiet again. DO NOT INSERT 

AN EMPTY SPINNER BACK INTO THE BORE. It will not float on the eject air.  

 Type exit <enter> on the command line to exit VNMR. 

 Right mouse click on the desktop to logout.  


