euromar2008_sheet_13.doc

Sankarampadi ARAVAMUDHAN
                  
 FRONTIERS         F-17


 The Consequences and the IMPACT of STUDIES in HR PMR in Solids and the pursuance of studies in SSNMR to Quantitative descriptions of induced Filed contributions:  Downloads from:  http://in.geocities.com/saravamudhan2002/MRSFall2006_3.ppt                                                
[image: image1.emf]6/29/2008 9:32:47 AM MRSFall 2006/This slide 01m:15s 

for  prev. 2 slides=02m:42s     

3

The Outer Continuum 

in the Magnetized 

Material

Specified 

Proton Site

Lorentz

Sphere

The Outer Continuum 

in the Magnetized 

Material

Lorentz

Sphere of

Lorentz

Cavity

Outer surface 

D 

out

Inner Cavity 

surface 

D

in

D 

out 

= - D

in   

Hence

D 

out + 

D

in 

=0 

The various demarcations in an Organic Molecular

Single Crystalline Spherical specimen required to Calculate

the Contributions to the induced Fields at the specified site.
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values stand for the corresponding Demagnetization 
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1. Contributions to Induced Fields at a POINT within the Magnetized Material.

Inner Volume 
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Equation for Discrete summation

Discrete summation:

an animated Illustration in 

Slides # 8 & 9 

!!!
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RECAPITULATION on TOPICS in SOLID STATE

Defining what is Conventionally known as “Lorentz 

Sphere”

It becomes  necessary to define an

I

nner 

V

olume 

E

lement 

[I.V.E] 

in most of the 

contexts to distinguish the nearest neighbours (Discrete Region) of a specified site 

in solids, from the farther elements which can be clubbed in to be a continuum. The 

shape of the I.V.E. had always been preferentially (Lorentz) sphere. But, in the 

contexts to be addressed hence forth the 

I.V.E. need not be invariably a sphere.

Even 

ellipsoidal I.V.E. or any   general shape   

has to be considered and for the 

sake of continuity of terms used it may be referred to as 

Lorentz Ellipsoids / Lorentz 

Volume Elements. 

It has to be preferred to  refer  to  hence forth as I.V.E. ( Volume 

element inside the solid material : small compared to macroscopic sizes and large 

enough compared to molecular sizes and intermolecular distances).
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The extent to which the polarizability P can be considered to be consequence of the Externally applied field only, and to which extent the secondary induced field values alter the P values comes within the purview of quantitative considerations without any assumptions of symmetry to render a zero value (and hence negligible). Also relative magnitudes of the discrete IVE contribution and the continuum bulk contributions can be estimated because out of the necessities for the HR PMR studies, a summation procedure for demagnetization factor could be evolved out.  This procedure is sketched in Appendix Sheets-14,15 and 16
The induced field contributions at a site which is termed as Local Field can be estimated with much better certainty by calculating the various break-up contributions and adding them to a sum total. A clear demarcation of the IVE is possible with a quantitative criterion.





The Contexts of a variety of shapes for IVE and a variety of combinations of macroscopic specimen shapes and the IVE shapes in the same specimen becomes possible. Such kind of considerations lead to reassuring estimates for the extent to which, the primary dipole moment values are significant in comparison with the secondary field contributions. 








