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Application of RF rotates the magnetisation
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roton magnetic resonance spectra of 7-ethoxy-4-methyl coumarin. (a)
500 free induction signals recorded in 500 s. (b) Single scan recorded
passage on the same instrument. (Reproduced from Ref. 4.130.)
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*A strong Z-gradient pulse can be used to destroy transverse
magnetization.

A destroyed (dephased) magnetization can be refocused by
another z-gradient pulse of the same amplitude but of opposite
phase. (or use a 180 pulse in between the two identical z-
gradient pulse).

*H,0: the two extra selective 90 pulse on water makes the 2nd z-
gradient pulse act as another defocus gradient pulse.

*Protein signals: the 180 pulse makes the 2nd Z-gradient act as a
refocus gradient.

Ref: M. Piotto. V. Saudek & V. Sklenar. J. Biomol. NMR 2. 661 - 666 (1992)
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Water is aligned along the z axis before any z-gradient
pulse (point “a”). So, it is not destroyed by the z-gradient
pulse.

*This reduces the signal loss of exchangeable protons due
to attenuation of water signal (saturation transfer).

Parameter adjustment:
Pulprog=*fp*, i.e. “hsqcetfpf3gp” calibrate the shaped pulse as
| describe in WATERGATE.
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Sklenar et al., J. Magn. Reson., A102, 241-245 (1993)

« Off resonance DANTE excitation technique.
3-9-19: 3a-1-90-1-190—1-190-1-301, Where 260=180, t=delay.
(This is also referred as “W3”.)

1.0+
ﬂ.ﬂ-.
. Delay t =1/(4 Av__),
"4 a! where 2Av__ =distance of next null (Hz
' / (The delay 7 is field-dependent !!)
- .

" ) / () W3 \
00 -
T I T

—
g1 2000 1000 {i 1000 21000 3000
~00 MH7 Fraaneney Offeat (Hey

' [



Excitation Sculpting
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3.5 WATER-SUPPRESSION TECHNIQUES
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FIGURE 3.29 Water suppression using (a) presaturation, (b) jump-return, and
(c) spin-lock purge pulses. Additional postacquisition water suppression can be
obtained using a digital low-pass filter as illustrated in Fig. 3.30.




Spin Echo

Refocuses chemical shift evolution
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Method for T2 measurements: SE amplitude
is dictated by T2 relaxation
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Inversion recovery T1 measurement
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Figure 2.3. Determination of T by 180°, r, 90 sequences. (a) M is inverted by a
180° pulse at time 0. (b) After a time r a 90° pulse rotates M to the y’ (or —y’) axis. (¢)
The initial amplitude of the FID after the 90° pulse, which is proportional to the value
of M at time 7, is plotted as a function of r. Note that each point results from a separate
180°, r, 90° sequence. The point corresponding to (b) is indicated by the arrow.



