
Bruker AVIII-400 Manual Shimming and Probe Tuning 
In order to manually shim the Bruker 400 you need to have the lock display on the screen (lockdisp) and 
the sample locked in the usual way. The line that you see in the lock display is the height of the 
deuterium lock peak. The height of this peak is related to the shim of the sample because it is a peak of 
fixed area. If you have a peak of fixed area and if you make that peak sharper the line will go up. So what 
you will do is to adjust the magnetic field and try to make this line go as high on the scale as possible.  

The way to adjust the magnetic field is with the console on the desk top. This console is used to 
manually shim the sample by adjusting two parameters Z and Z2. There are other parameters but those 
two should give you a good shim. To adjust the parameters start by pressing the Z button on the console 
and a number will appear in the window. You will change the number by turning the wheel at the 
bottom of the console. Clockwise will make the number go up and counter clockwise will make it go 
down. When you start you will not know which way to turn the knob so you will try an experiment. 
Without looking at the number in the window but looking at the line in the lock display turn the knob 
clockwise to see if the line goes up or down. If the line goes up keep turning the knob clockwise until the 
line reaches a maximum height and then starts to fall. When you see this stop turning the wheel and 
turn it counter clockwise until it return to the maximum height. If you initially turned the wheel 
clockwise and the line goes down then stop and turn the wheel counter clockwise and reverse the 
description above. When you have maximized Z do the same thing with Z2. These two parameters are 
interactive so when you change one you must change the other. Go back and forth between Z and Z2 
until you are happy that the line will not go any higher. You are then finished with the shimming. If while 
you are shimming the line should go off the top of the screen you must stop and press the lock gain 
button in the top row of black buttons and reduce the number in the screen until the line is 2/3 of the 
way up the screen and then press the Z or Z2 button and then continue shimming. When you are 
finished shimming press the stdby button in the bottom row of buttons 

Probe Tuning 
To start the probe tuning process type wobb which will put the wobble curve on the screen (see fig 1). 
The wobble curve consist of a scale of frequencies along the bottom, a line down the center for the 
proper frequency and a wobble curve (dip) that appears on the screen if you are near the proper 
frequency. When tuning for proton you will almost always see the dip. There will also be a set of icons in 
the upper left hand corner of the window (Fig 1). 

What you will need to do to tune the probe is to place the dip on the center line and as close to the 
bottom as possible. This will require that you adjust two parameters the tune and the match. These two 
parameters will be adjusted using separate sets controls whether you are tuning for proton or for any X 
nucleus.  

 

 

 



Fig 1  

 

Proton 
When tuning for proton you will adjust the two gray knurled knobs (not the brass knob) on the left side 
of the probe while facing the magnet (see fig 2). The shorter of the knobs is the match (has an M on it) 
and the longer of the knobs is the tune (has a T on it.). Since these knobs are hard to reach by hand 
there is a special screw driver (either red or blue) that fits over the knob so you can make the required 
adjustments. You should only make very small adjustments to these knobs. The match will move the dip 
up and down and the tune will move it left and right. Unfortunately these controls are interactive so you 
must use an iterative process. What I like to do is move the match so that the dip moves down (it may 
also move left or right). When it has come near the bottom line I then use the tune to move it to the 
center (it also may move up or down). You will need to change these back and forth until you are happy 
that it is in the center and as close to the bottom as possible. When you are finished click the stop sign 
on the screen. 

X nucleus (anything other than proton) 
The X nucleus is tuned using the sliders on the right side of the probe (see fig3). There are two sets of 
sliders, tune and match. The tune consist of four sliders where the three highest digits click into specific 
numbers and the lowest digit slides like a fine control. The match consist of three sliders where the two 
highest sliders click into specific numbers and the lowest digit slides like a fine control.  

Before you start tuning the X nucleus you should check to see if you have the proper digits set into the 
tune and match. The way to determine this is to look for the nucleus on the card attached to the bottom 
of the probe (Fig 3) when you find the nucleus check to see if the listed tune and match numbers are 



correct in the probe if they are not set them to the listed numbers. These numbers will get you close to 
the required tune so you should see a dip in the wobb screen (fig 1). If you do not see the dip you must 
expand the window by clicking the wbsw icon and changing the value of 4 MHz to 10 MHz which should 
let you see the dip. When you can see the dip use the lowest tune and match sliders to make the 
adjustment. Please be sure to use only small changes to these sliders. When collecting X nuclei  ie. 13C, 
31P we usually do 1H decoupling which means that we must also check and tune the 1H nucleus. You can 
switch over to the 1H tune by clicking the icon that looks like a ladder. After the wobb switches to the 1H 
nucleus tune the probe as described above. When you are happy with your tune and match exit the 
wobble window by clicking the stop sign. 
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