When measurements of Shielding Tensor of protons in solid-state single-crystal specimen yield the Tensor components and the direction cosines of the principal directions of the Tensor, in order to obtain the information on the molecular electronic properties (in the case of single crystals of organic molecules) it becomes necessary to properly account for the near neighbor inter molecular contribution to the shielding at a given site and the bulk susceptibility contribution to the induced fields at this site. Thus, the subsequent processing, required after obtaining the experimentally measured values, has been a discouraging factor in the HR PMR studies using the multiple pulse line narrowing techniques. This has relegated such HR PMR studies even more because of the current day advances in the multi nuclear multi dimensional techniques and the corresponding improvements in the spectrometer features. However, in spite of all such trends and improvements there has been no unequivocal evidence(1) that there would not be situations arising when a structural characteristic can be established only with the HR PMR measurements also made for conclusive evidences. 

http://www.geocities.com/saravamudhan1944/eenc_ampere_lille.html#Section--4  

Such situations may not be a routine these days, but still there is a necessity to provide a protocol for the processing after the experimental measurement (2).

An enumeration of the results till now is intended in this contribution envisaging a protocol for measurents by HR PMR using multiple pulse line narrowing technique. The various steps taken till now to obtain clarifications(3) on the accounting of bulk susceptibility contributions are enumerated systematically realizing a protocol which would be valid for any shape of the specimen of all molecular systems for which a single crystal can be obtained.
EUROMAR2007 Abstract/ http://nehuacin.tripod.com/id4.html 

Such consideration would make it possible to envisage a protocol of procedure to extract the intra molecular Shielding Tensor Parameters of Protons in organic molecular single crystal by the HR PMR techniques in solids.
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Envisaging a Protocol of Procedure
1. Define φ to be equal to zero, for the disposition of ZX plane above.

2. Every setting along the vertical Y-axis would define the parallel set of  [1 Ny 1 / ‘ZX’ ] planes, every setting along the y-axis at equal intervals ( convenient & arbitrary ) counted sequentially by serial index Ny = 0,1,2,3,4…. and this sampling is made as much smaller an  interval value as possible.

3. At each ‘Ny’ value ( corresponding to that assigned y coordinate) sampling along the X-axis, at equal intervals serially from left to right with index Nx = 0,1,2,3,4… would result in recording at specified X-coordinates, and from the focal length for the give setting of x,y would result in the z-coordinate.

4. Thus a table of x,y,z can be constructed for φ = 0

5. These are (x,y,z) values with origin(0,0,0) located outside the specimen, and a transformation, shifting of origin can be effected to get these set of values (x,y,z) with respect to an origin located inside the specimen.

6. With respect to the internal location of the origin, and using the same disposition for the coordinate axes directions, the following identities can be used to get a set of polar coordinates.                                                                                                                                      x = r . Sin (θ). Cos (φ); y = r. Sin (θ). Sin (φ); z = r. Cos(θ)
7. The measurements can be similarly made for other values of ‘φ’. Depending on how regular (non-ellipsoidal) shape and what symmetries are conspicuous for the shape, the values of ‘φ’ can be chosen. For example in certain shapes, a measurement for φ = 0°, 90° would suffice to describe the macroscopic shape in terms of the set of r, θ, φ values.

8. Then the ‘complete’ set of θ, φ values thus measured at experimentally convenient mesh of sampling may have to be subjected to a smoothening appropriately, define ‘complete’ set of values to be able to describe the close packing criterion for calculation by the summation procedure.
What are the optimum orientations? ; And, how many samples are required to get the morphological details without losing information on the shape factors is a matter of concern similar to the Concerns in the article in Advances in Magnetic Resonance, Vol. (?), Academic Press, year? by John A Weil (Reference No.7 (?) listed in “Pyromellitic Acid…….Proton Shielding”, S.Aravamudhan, U.Haeberlen, H.Irngartinger and C.Krieger, Molecular Physics, 38, 241 (1979)

The above is intended to take into account comprehensively the (continuum) bulk susceptibility contributions at given proton site,  which along with the (discrete) intermolecular near neighbor contributions gets added on to the INTRA MOLECULAR shielding tensor, while obtaining the Proton  Shielding Tensor parameters by a measurement on Single Crystal specimen by the Multiple Pulse Line Narrowing Technique.
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A traveling microscope assembly to tabulate the data for shape and size parameter of a sample





Optical assembly





Specimen holder





With the help of an optical Goniometer and a Travelling microscope, it should be possible to measure the sets of r,θ,φ values conveniently define the specimen shape with respect to a internal coordinate reference frame, even though an analytical equation may not be possible. Since it is only a question of finding appropriate ‘n’ (number of dipoles for given polar coordinates, the task of arbitrary shape can be within the realms of calculation by this summation procedure. 








