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Introduction
Typical “good” NMR peaks have a Lorentzian shape (sometimes Gaussian). However—due to effects of field inhomogeneity, noise, temperature gradients, spinning, etc.—peaks are never truly Lorentzian. 
Spectrometer errors which affect a spectrum overall (meaning every peak is affected the same way) can be filtered using reference deconvolution. Reference deconvolution is a post-processing technique done to remove instrumental line shape distortion by deconvolving the NMR spectrum with a reference signal. Once the distortion has been removed the spectrum can be reconvolved with a known line shape (i.e., Lorentzian) resulting in a corrected spectrum. This follows the following equation
S(f) = I(f) * D(f)
Where S(f) is the experimental, frequency domain spectrum; I(f) is the ideal spectrum; and D(f) is the instrumental distortion. To find I(f), D(f) must be determined:
I(f) = S(f) [*]-1 D(f)
Where [*]-1 denotes deconvolution. This is easier to do in the time domain:
I(t) = S(t) / D(t)
The reference signal is typically chosen to be a well-resolved singlet in your spectrum (such as a surplus of TMS in a “bad” sample). 
The reference FID, Sr(t) is obtained from the reference peak within your spectrum. An ideal reference FID, Si(t) must be calculated (or obtained from an immaculate spectrum). From these two, a correction function, c(t), can be determined
c(t) = Si(t) / Sr(t)
Once the correction function is obtained, a corrected spectrum is obtained from:
Sc(t) = Se(t) * c(t)
Where Se(t) is the experimental FID.
	One key piece of information to note is that our 400 MHz spectrometer does very well at keeping the magnetic field uniform and peaks well resolved. This is typically for spectra that are horribly shimmed or have other nightmarish problems. Reference deconvolution can in no way replace a good shim on a high field magnet such as ours. 
Reference Deconvolution in TOPSPIN 2.1 
1) Obtain your spectrum, ensure the FID is zero-filled to prevent potential loss of data
2) Choose the reference peak (any well resolved singlet such as TMS)
a. Expand window over the reference peak region
b. On the command line type dcon, this will open the deconvolution menu
c. Select Lorentzian shape, with sensitivity of 0.1
d. Open the new procno generated in the directory (probably …/Your Username/Your Experiment Name/<expno>/999)
e. Hilbert transform this new spectrum with ht, this creates an imaginary FID component necessary to inverse-Fourier transform
f. Inverse-Fourier transform the spectrum with ift. The spectrum will transform to a time domain FID.
Note: the command efp will not work here, the FID will still be from your original spectrum. Using efp will overwrite your current spectrum.
g. Use genfid to take this FID and save it to a new file (efp will work on this)
This is your reference FID: Sr(t)
3) Obtain an ideal reference FID following to the procedure in part 2. Use DAISY or NMRSIM to create the ideal peak (see page 3).
4) Once both reference FIDs are obtained, have your Si(t) opened. Go to the Processing tab and select Add/Subtract/Mult...
a. Choose Divide and put in the file location for your second FID. 
b. The result is c(t)
5) Use this new FID and go back to Processing  Add/Subtract/Mult… and now select Multiply. Enter the file location for your original spectrum, Se(t).
The result should be Sc(t) corrected for ideal line shape. This must be Fourier transformed to give the proper spectrum in the frequency domain. 

Information obtained from:
	http://nmr-analysis.blogspot.com/2014/01/reference-deconvolution.html


Using NMRSIM to create the ideal TMS peak
[bookmark: _GoBack]	In addition to DAISY; there exists a less user-friendly, “challenge-mode” version of simulating NMR line shapes. NMRSIM is accessed by inputting nmrsim into the command line. It is a virtual spectrometer that simulates a spectrum based on a given pulse sequence and spin system. As of the end of the 2018 Spring Semester at Wilkes, I have already written the simulation for TMS, and one would only need to access that file for the spin system (tms.ham). Should it no longer be there; below details how to recreate the ideal simulation and a copy of tms.ham will be available in this folder. 
TMS 
	If you obtain a very well resolved spectrum and expand over your TMS peak, you’ll notice that it contains 2 sets of satellites. The first are 29Si satellites with a 6.6 Hz coupling (3.3 Hz away from 0 ppm); next are 13C satellites at 118 Hz coupling (59 Hz away from 0 ppm). A good ideal reference will include these satellites. 
NMRSIM
	NMRSIM works by reading a Hamiltonian file type (.ham) which details a spin system. The process will generate a spectrum in the directory of your choosing which can be subjected to ft or ift at will. By selecting NMR Wizard in NMRSIM, one can find the directories for the .ham files and the pulseprog files (typically use zg or zg30). Essentially, the spin system file must account for:
· One TMS molecule with 4 12C and 1 28Si
· Four TMS molecules with 1 13C and 1 28Si each
· Four TMS molecules with 4 12C and 1 29Si
· Coupling to each proton must be considered
· Four TMS molecules with 1 13C each and 1 29Si is not considered due to the infinitesimally small statistical possibility. 
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