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Abstract 
  

  
  

  

Ultracold polar molecules exhibit novel physics in the quantum regime. Especially 
the dipole-dipole interactions make molecules different than atoms. Observation of 
this dipole-dipole interactions is a long term goal for ultracold polar molecular 
physics. Here we report the first observation of dipole-dipole interactions of polar 
molecules. Using a spin echo technique, we observe the density dependent 
decoherence, and the contrast oscillate because the dipolar spin exchange 
interactions. By designing a WAHUHA-type multi-pulse sequence to suppress the 
dipole-dipole interactions, the contrast oscillation disappears. Besides, we also talk 
about the quantum Zeno effect, which use chemical reaction between molecules to 
suppress the tunneling of molecules in a lattice. Those experiments open a way to 
further study quantum magnetism with polar molecules.  
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