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Purpose of the Program 
There are two separated Labview programs, Fast Resonance 
Scan (FRS) and NMR Scan (NMRS), installed on every fully 
functioned NMR control computers. Both of them are 
absolutely necessary for measuring target polarizations with 
HDice NMR Rack. 
 
• The FRS --- Sweeping RF frequency at a constant magnetic 

field to determine the NMR circuit RF parameters for 
setting up run conditions and calibrations constants. 
 

• The NMRS --- Sweeping magnetic field at a constant RF 
frequency to measure actual NMR signals for monitoring 
and analyzing polarization online and collecting NMR data 
for offline analysis.  



FRS Principle 
• Both FRS and NMRS programs should never run in the same time. 

 
• Although both control the same rack, the component set involved in the 

program is slightly different. Unlike NMRS, which uses every component 
on the rack, the FPS does not use magnet field (and current shunt) 
information and does not average the data. 
 

• The FRS operation sequence, in principle, is the following: 
 
– Initialize the RF signal chain and set the rack output power to -63dBm. 

(Synthesizer, RF Distribution Box, Lockin Amplifier, etc.) 
– Set the RF power, Frequency Sweep Range, Number of Samples. 
– Send the RF into NMR transmitter coil while sweep the RF frequency. 
– Detect the RF response from the NMR receiver coil and record data array 

(Frequency, Size and Phase).  
– Perform quick peak search and display results. 
– Provide windows for user comments before and after sweep. 
– Save data files and generate printable run summary file with graphs. 



Screen Shots (1) of the Program 
Settings and Detected Signals 



Screen Shots (2) of the Program 
Detected Signals and Peak Information 



Screen Shots (3) of the Program 
System Settings and Operator Comments 



Screen Shots (4) of the Program 
Hardware Setup Information 



Screen Shots (5) of the Program 
Zoomed in for Peak Details 



Screen Shots (6) of the Program 
Zoomed in for Peak Details 



Samples of Using FRS Results 
The results from FRS program are used for setting 
up run condition tables for NMRS program and for 
offline polarization calibrations.  
 
The picture on the left is an example of how the 
FRS results are used for polarization analysis. 
(These area selected screen shots from Craig 
Thorn’s SPIN2008 article.)  
 
The frequency response signals were used to fit 
the NMR circuitry parameters and fitting results 
were fed into the NMR circuit model to predict the 
correct system gains. These gains were then used 
to analyze the NMRS results for determining the 
polarizations of the HDice target. 



Conclusion 

• The Fast Frequency Scan program is one of the 
essential components of the HDice NMR 
system. The target polarization will not be 
measured correctly without it. 
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