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a = 942 pm

c = 344 pm

One-dimensional spin chains
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EXACT SOLUTION FOR MQ NMR DYNAMICS ON 
THE PREPARATION PERIOD
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Jordan-Wigner transformation
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ZZ MODEL FOR RELAXATION OF MQ NMR 
COHERENCES
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RELAXATION OF THE MQ NMR COHERENCES 
OF THE SECOND ORDER

0
2

2
2

2
2

),(
)(

1)(
=

−=
tdt

tFd
G

M τ
τ

τ

2
2 )(

2
1

)(
tM

etS
τ−

= )(
2

2 τM
te =

∑ ∏ ∑
=

−=
≠≠

− 







⋅+

+
−=

Nl
Nl

lmlm
m k

kiD
mlml eklkltDD

NN
tF





,4,2'
1,3,1

',

2
cos2

'22 'sinsin])cos[(
)1(

4),( ττ



The experimental and theoretical intensities of the MQ NMR coherence of the 
second order on the evolution period t for the duration of the preparation period 
τ=139.2 µs. The lines are the theoretical plots for various N.





The experimental and theoretical times of dipolar relaxation of the MQ NMR 
coherence of the second order versus the cluster size. 



The theoretical times of dipolar relaxation of the MQ NMR coherence of the 
second order versus the cluster size, for larger cluster sizes.



Conclusions
 A theory of the dipolar relaxation of multiple quantum 

NMR coherences is developed for one dimensional spin 
systems.

 It is shown that relaxation of the multiple quantum NMR 
coherence of the second order can be considered as a 
model for investigations of decoherence processes

 The decoherence (relaxation) time of the MQ NMR 
coherence of the second order decreases only slowly 
when the cluster  size increased in our model. 

 A lower bound of decoherence time does not depend on 
the number of qubits in correlated clusters.
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