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Relaxacao do sistema de spins

» Relaxacéo longitudinal (T,):
» Trocas de energia entre spins e “rede”.

« Existéncia de campos flutuantes com frequiéncias ~ o, .
» Restauracao do equilibrio térmico.

» Relaxacéo transversal (T,):

Perda de coeréncia entre os spins no plano transversal.
» Distribuicdes de frequéncias de precessao.
« Interacdes entre 0S spins.

Longitudinal relaxation
M, =Mg(1-e "Y1,

Liquidos: T, = T,

Transverse relaxation

- T2,

Solidos: T, >> T,
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Equacoes de Bloch

Efeito combinado de campos magnéticos e relaxacao:
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Relaxacao longitudinal

Equilibrio térmico: B, Equilibrio termico: By # 0
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“Spin dynamics”, M. H. Levitt. John Wiley & Sons, 2002.
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Paramagnetismo nuclear

Equilibrio térmico na presenca de By:
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Relaxacao longitudinal

magnet tuned off

(Peq-Pt)/(Peq-Po)

spin distribution
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Figure 2.6. (a) Graphical depiction of the approach of a collection of magnetic nuclei toward
equilibrium when the external field is turned on (t = 0, . . . 3T)), then turned off. (b) Exaggerated
pictorial depiction of the spin state distribution at r = 0, 3T, oo,

“A complete introduction to modern NMR spectroscopy”, R. S. Macomber. John Wiley & Sons, 1998.
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Relaxacao longitudinal

Processos
“spin-rede”

a0 Transicoes
/' estimuladas

RF Relaxa¢

Equilibrio Equilibrio

Net magnetic )
moment Net magnetic

moment

Thermal
equilibrium

Thermal
equilibrium

“Spin dynamics”, M. H. Levitt. John Wiley & Sons, 2002.
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Medida de T,: sequéncia inversao-recuperacao

equilibration
time

http://grandinetti.org/Teaching/Chem824/Notes

Fundamentos e Aplicacoes de RMN no estado solido - Jair C. C. Freitas



Medida de T,: sequéncia inversao-recuperacao

is equivalent to
=>

RF Pulse

http://en.wikibooks.org/wiki/Basic_Physics_of Nuclear_Medicine/MRI_&_Nuclear_Medicine
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Medida de T,: sequéncia inversao-recuperacao

Inversion Recovery
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https://qshare.queensu.ca/Users01/sauriolf/mww/webcourse/list.htm
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Medida de T,: sequéncia inversao-recuperacao

T, Relaxation Time Measurement

, I(x)=1,(1~-2exp(-v/T,)

The Effect of Oxygen on T, Relaxation Times

H T, Measurement for the Acetate Methyl Protons of Ethyl
Acetate in Acetone-dé - Samples in Air and Nitrogen

15 20
Time (seconds)

http://u-of-o-nmr-facility.blogspot.com
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