


Stokes-Einstein
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d=10nm -> k=10""Hz
d=1nm -> k=10"Hz
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Truncation
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1) From dipolar-broadened powder lineshapes
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2) From flip—flop transition rates
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Dipolar powder pattern Bo
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J. Magn. Reson., 88, 393 (1990)
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2) Magic angle spinning (MAS)
o (a,f)=0 but (6 ,p)=0!
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a) Insertion mechanism
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Rc-c = 1.386 + 0.009

Reference (Polyacetylene, 77K)
C-C=148
C=C=1.36

Hirao, et al., Macromolecules 31 (1998) 3405
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H=o,(@ B)lxtox(a B)lx

H= (0 @)l 12
Magic angle spinning (MAS)
o(ax,3)=>0 but (0 ,p)=0!

MAS




Magic Angle Spinning

% Removal of dipolar broadening by MAS
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H(t) =D(t)x A(Spin )

MAS = D(t) = 0
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13c- BN recoupling

1 a) conventional CPMAS
3C (a) Jk
1
>N

(b) MORE experimental

V() = d(©)1;2 57

(c) MORE simulation

Hrf = Hicos(w T)Sy ﬂ

I | | 1
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= X
(L) (L) MAS 1 Or 2 [2—130,15N] glycine

Takegoshi, et al., Chem. Phys. Lett., 260 (1996) 331.
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“N-"H recoupling N'MAS spectra

a) Under °N-'H decoupling
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c) Simulated
R =0.100 nm
" Mo\ 0.111 nm
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Chemical Shift/ppm
Fukuchi, et al., Magn. Reson. Chem., 45 (2007) S56
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For a multiply/uniformly “C-labeled sample
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A 2D “c- °c exchange experiment

CP

Decouple

recoupling
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Spin Diffusion
Polarization Transfer

Magnetization Transfer

(1) Energy conservation

(2) Non-zero dipolar
flip-flop interactions
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A 2D C- °C DARR exchange experiment

C-H recoupling under MAS

1 Rotary resonance
H CP Decouple DARR Decouple
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Takegoshi, et al., Chem Phys. Lett., 344 (2001) 631; J. Chem. Phys., 118 (2003) 2325.
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Various types of spectral overlap

; 1under recoupled
C- 'H dipolar interactions
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Lys-Phe-lle-Gly-Leu-M et-NH2

T =200 ms
MAS = 22 kHz




Lys 18Gly LeuMet-NH ,

From 84 C-C distan ces
and 3 H-N-C-H angl es

From 84 C-C distan ces






