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Workshop 18 problems 

1. Apply slow moƟon and fast moƟon limits to the dipolar cross-relaxaƟon rate 
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between two protons at high field. Demonstrate that it has a different sign in slow moƟon and 
fast moƟon limits. Why does the sign remain the same for 1H-13C cross-relaxaƟon? 

2. For two protons separated by a distance r = 2.5 Å, calculate the dipolar cross-relaxaƟon rate at 
14.1 Tesla for a molecule with rotaƟonal correlaƟon Ɵme of (a) 10 ps; (b) 0.5 ns; (c) 10 ns. 
What is the rotaƟonal correlaƟon Ɵme at which the effect is zero in this magneƟc field? 

3. For two protons in a molecule with τC = 25 ps, and an experiment duraƟon of t = 500 ms, what 
is the longest distance at which the nuclear Overhauser effect is realisƟcally observable 
(meaning RXt > 0.05, where RX is the cross-relaxaƟon rate)? 


