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Research Interest 

• Diagnostic NMR Systems 

Microscopic Magnetic Resonance 

Elastography 

Fractional calculus in NMR 
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Nuclear Magnetic Resonance Spectroscopy 

Introduction to NMR Spectroscopy 



Proton (1H) NMR Spectroscopy 



How are spectra created? 

Nuclei behave 

like tiny magnets 

– similar to a 

compass needle. 

The compass 

needle aligns 

with the Earth’s 
magnetic field 

and points 

north. 

When energy is put in, 

the needle can be 

made to align in a 

direction opposite to 

the Earth’s ag etic 
field. 

The needle will 

swing back as soon 

as the energy is 

removed. 



Explaining spectra 

The scale runs from right 

to left and is called the 

chemical shift. It is 

measured in parts per 

million (ppm). Peaks to the 

left of TMS peak are said to 

be downfield of TMS. 

TMS (tetramethylsilane) is 

added to the solvent and 

provides a reference peak. 

The protons in TMS are 

assigned the value  

0 ppm and the rest of the 

spectrum is calibrated 

relative to this. 
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Nuclear Magnetic Resonance Spectroscopy 

• In the vicinity of the nucleus, the magnetic field generated by the 
circulating electron decreases the external magnetic field that the 
proton “feels”. 

• Since the electron experiences a lower magnetic field strength, it 
needs a lower frequency to achieve resonance. Lower frequency is to 
the right in an NMR spectrum, toward a lower chemical shift, so 
shielding shifts the absorption upfield. 

1H NMR—Position of Signals 
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Nuclear Magnetic Resonance Spectroscopy 

• Consider the spectrum below: 

1H NMR—Spin-Spin Splitting 



12 

Nuclear Magnetic Resonance Spectroscopy 

Figure 14.15 
The MRI image of the 

lower back 
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