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This means that in order to achieve single channel quadrature detection (also called
sequential acquisition), we have to sample the data at twice the speed relative to dual
channel (simultaneous, or States) acquisition [ At =1/(2S)], and the receiver phase has
to be incremented by 90” between every successive data point (hence the name, Time
proportional phase incrementation, or TPPI).

In a 2D experiment, different schemes for quadrature detection are as shown below:
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States—TPPI is basically States acquisition, but the receiver phase follows the TPPI
pattern. This has no consequences for the spectrum, except for axial peaks, i.c. peaks
which do not undergo any 1, evolution and therefore, appear in the center of the spectrum,
if States quadrature detection is used. Since they have no frequency component, they
simply evolve as

cos(k)

for all even and odd values of k. This can be rewritten as

cuwk):cm[h(f' )"[l‘)]
el ko]






[image: image2.jpg]The Redfield, or TPPI Method of Quadrature Detection
This mode of quadrature detection is based on linear phase modulation of the NMR
signal. The analog NMR signal s(r) is given by
(1) = Acos(2avt +¢)
If ¢ = () = &, then
s(1) = Acos(2rv + gy

“The effective frequency increases by ¢. In order to ensure that all frequencies are
positive, we wish to shift all frequencies by +SW/2. Therefore,

¢=21(%)
=aSW
The signal then becomes
s(1) = Acos (27v + 7 SW )t

In practice, the signal is sampled at regular intervals of time Ar (dwell time), and the K%
point in the digitized signal is given by

s(k)= Acos(2xvkAt + x SW kAr)

The dwell time is decided by the highest frequency component (v, ) in the signal.
According to the Nyquist theorem,

A=)

In States, or simultaneous acquisition schemes, spectral frequencis extend from ~SHW/2
10+ SW/2, and therefore, Ar =/SW . However, in the phase-modulated scheme,
Shifting of all frequencies by SW/2 results in the spectrum extending from 0 to SW. Asa
result,

Consequently,




[image: image3.jpg]which is the same as a signal of frequency SW1/2, being sampled at intervals of Ar,. Asa

result, these peaks are pushed to the edge of the spectrum




