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Solid State NMR « resolution enhancement in solid state NMR,
magic angle spinning, recoupling methods,
double quantum NMR spectroscopy.
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Molecular Structures and Dynamics via NMR P:

Important NMR interactions:

H=H,+H,+Hc +Hy + H,

Zeemann Interaction : H, = —z v.B,I'

Quadrupol Interaction : _Z 21(21 N XII

Electronic Shielding : H. = —Z yiﬁogl_i
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Interactions in Solid State NMR Spectroscopy P:

Zeemann interaction dominates all other NMR interactions

Perturbation

Theory Orientation dependence of local spin interaction on B,

Ho, Hp, Hes, H,y
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Isotropic Contributions
Hcs: chemical shift
H,: J-couplings

Liquid state NMR
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Symmetric Asymmetric
Hq: quadrupol Hq: quadrupol
Hp: dipol-dipol Hcs: chemical shift

Hcs: chemical shift
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1H NMR Spectra in Liquid and in Solid State
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Spectral Resolution Enhancement in Solid State NMRP:

dipol-dipol coupling:

magic angle spinning:

R,, ™ O

RF irradiation:
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Double Quantum NMR Spectroscopy under MAS

preparation

evolution t,

reconversion

detection t,

properties of double quantum coherences :
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Order Parameter in Liquid Crystalline Phases P:

chemical structur of
nematic model
compound G F
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Order Parameters in Liquid Crystalline Systems P:
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Local Order Parameter in Liquid Crystals and Polymers P:

Nematic Systems Polymers

time

ensemble
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Polymer Dynamics e Reptations-model, scaling laws in polymer
dynamics, influence of rigid confinements,

conformational stability in PEMA melts.

T. Dollase, M. Neidhofer, M. Wind, A. Heuer, R. Graf
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Time Scales in Polymer Dynamics

dynamic regimes of the Reptation model :

l. Il. II. V.

>

log ([Ry(t)-R,(0)%)

t<rt, t>1,

slow, collective
Reptation dynamics

fast, local dynamics

separation
of time scales!




DQ Measurements of Dynamics on Different Time Scales P:
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Local Order Parameters in 1,4 Polybutadien Melts P:

1H double quantum NMR spectrum Dynamic order parameter S

via residual dipolar couplings
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Time Dependence of Local Order Parameter

double-quantum filtered experiments on 1,4 poly-butadien
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Molecular Weight Dependent Dynamics of PB Melts in PS-PB
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Influence of Rigid Confinements on Polymer Dynamics P:

bR | LLELILRLRLL) | HLELILLLLL | LLELLRLLL | LLELLRLLL | HLELLRLLL | LI RLLY ! ": 10
1‘ -

=CH

0.1‘E

S(t/ts)cx
cn | KHz

Dey

- 0.1
0.01-E F

Hhk DAL L L B | A D HERELELLLL LI LY L 001




Polymer Dynamics in heterogeneous Polymer Melts P:
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Variation of Dynamic Order Along the Polymer Chain P:
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Local Order Parameters in Star Shaped Polymers P:
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a-PEMA: Isotropisation of Chain Dynamics
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a-PEMA: Isotropisation of Chain Dynamics
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Dynamic Models: Random Jump vs. Rotational Diffusion
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rotational diffusion experimental results random jump
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Time Sclaes of Molecular Dynamics PEMA Melts
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Length Scale of Isotropisation Process P:

from radicalic polymerisation from anionic polymerisation
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Organisation in Poly(Methacrylats): WAXS
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Conclusions ¢ How unstructured are amorphous polymers ?



Langenskalen lokaler Ordnung in Polymerschmelzen P:
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