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3030 hours, 126 days

We are at the sampling limit rather

than at the sensitivity limit
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5. GFT-NMR (38 — 49)
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Without an external magnetic field
spins are oriented randomly in all possible directions
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Note the difference between
an orientation in the x,y plane
and a coherence
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M, = sin ot exp (-t/T,)
M =M, +iM,
M = exp (iot) exp (-t/T,)
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s(2)= exp(i¢) exp(-t/T,) exp(i€2, 1) S(Q) = TS (1) exp(—iQ ) dt

0

phase of the signal decay of the signal  oscillation of the signal S( )= 1
(time independent !) (relaxation) (the frequency) ( 1 /TZ) _ Z(Q _ QO)
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S(Q) = [A(Q) +i D(Q) ] exp(id)

(1/T,) S(€) = R(Y) + 1 /(€2)

A= (T + (Q - Q)2

Q-9

D(Q)= :
O v @-or N—"" R(Q) = A(Q) cos b — D(Q) sin ¢
1(Q) = D(QY) cos ¢ + A(Q) sin ¢
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exp(ia) = cosa + i sina
exp(-io) = coso — i sina

cosa = exp(ia) + exp(-iat)
sina, = exp(ia) — exp(-ia)

—_ —
(€2 /2n) Hz (©2/2m) Hz (the ,famous” Euler formulas)
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/\-9 kHz

(@) Quadrature phase detection

[\
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L 'l J
= 10kHz o +10 kHz
(b) Single-channel phase detect
19kHz 21 kHz
L 1 1
o 10 20 kHz
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1.FID: ¢, = x, -x 1.FID: ¢ = +, -
2.FID: ¢4 =y, -y 2.FID: e =+, -
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R Bracken et al. J.Biomol. NMR 9 (1997) 94-100
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quadrature detection in t;

reduced dimensionality:

evolution on HN is recorded concomitantly
with the evolution on N but without any

scheme for quadrature detection

1
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quadrature detection in t,
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Generalization of the this principle

nD information in an (n-k)D spectrum
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target dimensionality PR 2 L A
is 2D - - 13¢
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\ / “normal” quadrature detection

“special” modulation scheme, 16 spectra are recorded
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S1 o cos(Qg t) cos(Q t) cos(Q, t) cos(Qg t)
S2 o cos(Qy t) sin(Q4 t) cos(Q, t) cos(Qy t)
S3 o cos(Q t) cos(Q t) sin(Q, t) cos(Qyt)
S4 oc cos(Qy t) sin(Q24 t) sin(Q, t) cos(Qst)

(

(

(

(

S5 o cos(Qg t) cos(Q, t) cos(Q, t) sin(Qg t)
S6 o cos(Q t) sin(Q4 t) cos(Q, t) sin(Qg t)
S7 o cos(Qq t) cos(Q t) sin(Q, t) sin(Qg t)
S8 o cos(Q t) sin(Q4 t) sin(Q, t) sin(Qg t)

Peter Schmieder 27.05.2004

rVP




FT of S1-S8
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The acquisition of multidimensional NMR spectrc

within @ single scan

1 4 5

4D spectrum in 194 msec.....

1scan per FID, 1 second per scan 5.83 days
Processed to the same resolution 618 GB
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