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Homonuclear decoupling and Proton MAS NMR
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What happens when
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The homonuclear dipole-dipole interaction:
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Homonuclear proton decoupling
Bielecki,Kolbert Levitt

Rotating frame
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1972’s field switching, Mehring
1991’s frequency switching, Bielecki, Kolbert,Levitt




Rotating frame

20.78, 62.34, 103.9, 145.46, 187.02
7.02, 325.46, 283.39, 242.34, 200.78

z

pulse
imperfection




(e)DUMBO

180

_900

optimized 7 Fourier components in 64 pulses

A. Lesage, D. Sakellariou, S. Hedier, B. Elena,
P. Charmont, S. Steuerngel, L. Emsley,

J. Magn. Reson. 163 (2003) 105.
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FIG. 7. The glycine time-domain signals acquired with wPMLGS®, when Hgﬂfcgp‘a‘“g*m; gg"h‘j};; :}’B&i‘m”b)‘ﬂfd i io ;Togpﬂ“”g with
i [ ) y W S (top) and wPMLGS], m). & pulse leng A jps, win-
detected at every == (left) and ¢F (right). Different off-resonance values dow of 4.35 s, and a rf power of 95 kHz, optimized for the best perfor-

were used to emphasize the effect of nonsynchronized detection. _
- mance of the iv scheme, were chosen.
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FIG. 10. DQ-S0) correlation spectrum of tyrosine HCl obtained using a one
rotor pericd of C77 as the D excitation and reconversion pulse sequence
and a data acquisition at a spinning frequency of 20 kHz using wPMLGS™
in both the time dimensions. DO filter phase cycling and TPPI detection
were used to select the desired D) pathway and obtain frequency discrimi-
nation in the indirect dimension.



ExXperimental paramerers.
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The effective dipolar Hamiltonian
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The Bimodal Floguet Hamiltonian H

and the van Vleck transformation
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Minimize
Dipolar broadening

Maximize
Chemical shift
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A measure for the linewidth of a XX
five-proton spin system wP M L G5

v.=20kHz 0

140;

110

- 80

2501

220

190/

120 160




v,=65 kHz V_=50kHz

_

Vr:20 kHZ,VC=50kHZ

|
) y

v, =20 kHz, V=15kHz

065 075 0.85

A e o) Ty L.JIv (AP0 20

—
<

065 0.75 0.85



H Tyrosine.HCI

600 MHz

MAS at 65 kHz v=0./®,=0.63, v, ;=216 kHz

MAS at 10 kHZ__/_/\A//\/ yv=0./0,=2.75, v, =96 kHz
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By considering the first order off diagonal BMF term of the dipolar interaction
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{5:m; x} {5:m; X}

Some earlier examples of DQ : BABA, HORROR, C7, DRAWS : "SQ to TQ"

Eden suggested to use higher order Average Hamiltonian Theory



a measure for thw appropriate tri-linear terms
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Thanks for listening




