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In this talk I will discuss high-fidelity spin-state 

preparation and ultrafast coherent spin manipulation 

utilizing a quantum dot molecule. We leverage 

laser spectroscopy to operate the quantum dot as 

a sensitive probe of its environment.
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Abstract 
 
Spins in optically active quantum dots offer one potential quantum bit realization and recent 
demonstrations have shown high-fidelity spin-state preparation and ultrafast coherent spin 
manipulation. The final challenge, i.e. optical single-shot measurement of the electron spin, has 
proven to be difficult in single quantum dots since the same laser that probes the spin state also 
flips the spin being measured.  In this talk I will discuss our remedy to this problem which is to 
decouple the spin preparation and measurement transitions by utilizing a quantum dot molecule.  
We operate our device in a regime such that monitoring the intermittent resonance fluorescence 
from an excitonic transition in one quantum dot reveals the spin orientation of an electron in the 
second quantum dot.  Finally, I will discuss how we leverage laser spectroscopy to operate the 
quantum dot as a sensitive probe of its environment. 
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