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Quantum applications in communication, computation and metrology rely on well-characterized sources 
of quantum correlated photon-pairs. Characterizing quantum photonic sources in more than one degree 
of freedom, e.g. in both polarization and frequency, is an inefficient and time-consuming task when using 
traditional quantum state tomography (QST) techniques, which rely on coincidence counting. I will 
present our recent results demonstrating the use of stimulated emission tomography (SET) [1,2] to 
experimentally characterize a source of polarization-entangled photon pairs in the polarization and 
frequency degrees of freedom with high signal-to-noise ratio and fast acquisition times, demonstrating 
the technique’s usefulness for characterizing quantum sources in multiple dimensions swiftly and 
efficiently. 

 
Fig. 1. Real (left) and imaginary (right) parts of the frequency-resolved polarization density matrix obtained via 

stimulated emission tomography. Two elements are magnified to display more detailed structure. 

To perform multidimensional SET we send a tunable narrow-band laser to stimulate the photons 
produced via four-wave mixing in optical fiber in a Sagnac loop. By performing SET across a range of 
frequencies of the seed laser we obtain a frequency-resolved polarization density matrix, shown in Fig. 
1. The high level of detail provides insight into the various types of correlations that comprise the 
biphoton wavefunction. Such correlations are important both because they may degrade the quality of 
entanglement and because more information can be encoded in multiple degrees of freedom. We believe 
this method may become a useful tool for characterizing and optimizing quantum photonic sources for a 
variety of quantum applications. 
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