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NMR is Utilized in Medicine and Chemistry

Magnetic Resonance Imaging
(MRI)




NMR is Utilized in Medicine and Chemistry

Magnetic Resonance Imaging NMR Spectroscopy
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NMR in Medicine

NMR in Chemistry



1. Background of NMR

2. Current Application of NMR Techniques
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Need nuclei with spin



* Unequal balance of protons vs. neutrons



Carbon 13

* Unequal balance of protons vs. neutrons
 Carbon 13: 6 protons, 7 neutrons
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Carbon 13

* Unequal balance of protons vs. neutrons
 Carbon 13: 6 protons, 7 neutrons

* Things with spin act like little magnets

Proton (atomic mass = 1)

. Neutron (atomic mass = 1)

@ cElectron (atomic mass = 0)
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Dynamic Nuclear Polarization



The blue moment comes from a B,
polarization of spins
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* Spins interact with each other e “ R e
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* Spins interact with each other
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* Spins interact with each other

Relative
* You can transfer spin polarization from Energy

one species to another

* Electron spins are easily polarized
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Applying NMR Concepts to DNP

e Spins interact with each other

Relative
* You can transfer spin polarization from Energy | .-~

one species to another

* Electron spins are easily polarized
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Aluminum NMR spectrum
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We Need a New, Specially Designed Probe

H! Channel




NMR Double Resonance Probe

 DNP and cross polarization
capabilities

e Easily interchangeable coil
* Do experiments on a
variety of nuclei

* High resolution

* High detectable signal
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Questions?






Al-SBA-15 (Si/Al = 5) with 10 mM 4-amino TEMPO in 100% D,0

NMR spectrum
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* Lower temperatures
* More Signal Microwaves

(((C

* Liquid Helium (4.2 K)
* Room Temp ~ 300 K

* Dynamic Nuclear

Polarization (DNP)

* Electrons resonate

with 660 times signal
e o —» 1H . 13C



Nuclei with spin are like little magnets
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