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Consequence: NMR is not very sensitive!!



Contrast NMR (proton) and EPR (electron) sensitivity
Proton freq 42.6 MHz / Tesla 1T = 10000 Gauss
Electron freq 28.0 GHz / Tesla
Some numbers;
at 12T (500MHz proton NMR spectrometer)

energy sep'n=0.017 cm-

exp(-0.017/200) = 0.9999148 = A

(1-A) /(1+A ) =4.3 x 10°
at 0.3T (X Band EPR spectrometer)

energy sep'n = 0.28 cm!

exp(-0.28/200) = 0.998601

(1-A) /(1+A ) = 7.0x10*



Relaxation in Magnetic Resonance

Without interaction of the spins with their environment, or each
other, there would be no signal (no net magnetization) and no information in
the signal (no chemical shift).

The rate at which the spins exchange energy with their
surroundings is characterized by a relaxation rate, Kk, or its inverse, a
characteristic relaxation time t = 1/k.

The process for relaxation of the magnetization along z (H,)

requires energy exchange, whereas changing the magnetization along x or
y does not. The mechanism for relaxation is therefore different and the
rates are too.

Longitudinal relaxation rate = 1/T,

Transverse relaxation rate = 1/T, (> 1/T,)



The basic NMR experiment (modern era)

SeMe  AMR  cowcep;ys : FID

Hy=0 Ho #0 o B onse
on 5y

' =

” o



ADAbAR C
S mwyepson) 8y ARFP  rAPD

FASHCE
A
E8( ¢+ B STRolG CHiR P
A, 4
[

FAR OFF S/ /

ReSomapice

Profns /ﬂdcﬁ@ )



OR WE  (porD  USE AT ForSe

|




[N Homodgwews  FEAADEWME

(F At THE  Moletces smEEney A/
Ve SAMe ExoubouMew;  THEY cwel

/:/ﬁ' e M S’WEFFJQ K7/ .,)

THAT ' ZD Fr REDCTED FRoM T, [

FD  Srewhl
EOWVE

Bzl

Me=My= O



The Hahn Spin Echo
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