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Tracing the dynamics of a single quantum object is difficult for two reasons. First, the interaction 
between a probe and the object is usually weak, and therefore the measurement yields much less 
information than a bit per shot. Second, measurement will cause a quantum state to collapse 
randomly. There is, however, compensation between the two restrictions, related to the quantum 
complementary principle: Under weak measurement with a low information yield rate, the rate of 
state collapse and hence the disturbance to the object are accordingly low. In this spirit, the 
present paper puts forward an idea of reconstructing the dynamics of a quantum object by 
analyzing the random output of a sequence of weak measurement, or more generally, time-
distributed weak measurement. The authors consider a system relevant in quantum computing 
and spintronics, namely, a single electron spin in a quantum dot, and employ the tiny Faraday 
rotation imparted by the spin to the polarization of a sequence of laser pulses as a proof-of-
concept weak measurement. The setup involves only linear optics and photon counting, requiring 
no initialization or spin rotation as in conventional spin resonance spectroscopy. The photon 
counts appear as shot noise, but the correlation functions reveal the precession of the spin under 
a magnetic field with decaying amplitude. Interestingly, the spin decoherence is isolated from the 
inhomogeneous broadening effect in the third-order correlation function. The correlation analysis 
of time-distributed quantum measurement complements the noise-spectrum method rooted in 
Einstein's work on the dissipation-fluctuation relation. 

Figure 1: Different time 
separations of the third-order 
correlation of sequential weak 
measurements reveal a range of 
phenomena in a spin precession: 
rapid dephasing due to static 
inhomogeneous broadening and 
relatively slow decoherence in 
dynamical environments. 
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