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1. Nuclear Magnetic Resonance 9. Beta Nuclear Magnetic 18. Relaxation
(NMR) 10. Tesla 19. Spin-lattice Relaxation
2.Chemical Shift 11. Continuous Wave (CW) 20. Spin-Spin Relaxation
3.MHz 12. Frequency Domain 21. Parts Per Million
4. Magnetic Resonance Imaging 13. Tetra methyl silane (TMS) 22. Spin-Spin Coupling
(MRI) 14. Pulsed or Fourier transform 23. Superconducting
5. Felix Bloch 15. Free Induction Decay (FID) 24. Probe
6. Stanford University 16. Time Domain 25. Receiver Coil
7. Edward Mills Purcell 17. Fourier Transform Nuclear Mag- 26. Transmitter Coil
8. Harvard University netic Resonance (FT-NMR) 27. Shim Operation
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Introduction to
Nuclear Magnetic
Resonance Spectroscopy

Nuclear magnetic resonance analysis is the most widely used spectroscopic method
to detect the structure of organic and inorganic molecules. Nuclear magnetic resonance
is a physical phenomenon based on quantum mechanics. In the presence of a strong
magnetic field, the energy of the nuclei of certain elements is split into two or more quan-
tized levels due to the magnetic properties of these particles. Electrons act similarly to the
nucleus. The transitions between the resulting magnetically induced energy levels can be
done by absorbing electromagnetic radiation with the appropriate frequency, just like the
electron transitions that are done by absorbing ultraviolet or visible radiation. Nowadays,
this spectroscopic method is used both for quantitative applications and for the qualitative
identification of molecules and determining the structure of various organic, organic-inor-
ganic-polymeric and pharmaceutical compounds.

Nuclear magnetic resonance, Chemical
shift, Spectroscopy NMR.
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Introduction to nuclear magnetic Determination of density, Direct Determination of Sele- Hydroxyapatite as a new Audi standard test: a technique
resonance spectroscopy relative density,or API grav- nium and other Trace Elements strengthening material in for evaluating the materials and
ity of crude petroleum and in Serum Samples by ICP-MS the strengthening of ancient  materials used in the reservoirs

liquid petroleum products by bones and display cases of historical
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