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Over recent years the mechanisms that mediate spin relaxation and 
decoherence in III-V quantum dots have been elucidated by a variety of 
beautiful optical experiments [1,2]. For both electrons and holes, hyperfine 
coupling to the nuclear spin system sets the fundamental timescales for spin 
coherence at low temperatures. This talk will focus on recent efforts in which 
ultrafast optical methods are used to optically prepare and manipulate the 
spin wavefunction and probe spin relaxation over timescales ranging from 
picoseconds to milliseconds [3-6]. By preforming ultrafast resonant 
fluorescence we explore how dissipation is not always detrimental for quantum control. Indeed, it can be 
exploited to achieve high fidelity exciton and biexciton initialization.  Using detuned laser pulses we measure 
the spectrum of exciton phonon coupling [7]. Finally, we will discuss recent experiments in which spin storage 
devices are used to optically prepare single spins and trapped over long timescales in the dot, extending into 
the millisecond regime [8,9]. Such experiments allow us to monitor electron spin relaxation in a single dot for 
timescales up to ~100µs, revealing how the delicate interplay between the electron and nuclear spin systems 

govern the coherent evolution of the spin wavefunction. 
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