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Abstract 
 
Many new techniques have emerged over the last decade for generating entangled photons at 
wavelengths relevant for quantum optical communications, in free space or in optical fiber. One 
technique that produces entangled photons directly in the fiber itself has dramatically improved the 
prospects for quantum applications in optical fiber networks. This technique utilizes the Kerr 
nonlinearity of optical fiber to produce quantum correlated photons through the spontaneous four-
wave mixing process. The correlated photons can then be entangled in various ways by 
incorporating indistinguishable pathways in the four-wave mixing amplitude. The same Kerr 
nonlinearity also lends itself to ultrafast switching and routing of entangled photons with minimal 
loss and signal-band noise, and—most importantly—without disturbing the photons’ quantum 
state. Modules exhibiting 10ps switching window and <1dB loss can be fabricated with commercial 
off-the-shelf components. Because such switches couple the temporal and spatial degrees of 
freedom, they provide an important new tool with which to encode multiple-qubit states in a single 
photon. As a proof-of-principle demonstration of this capability, we recently utilized the switch to 
perform a controlled-bit-flip operation on a two-qubit subspace of a two-photon, five-qubit system, 
where a temporally encoded qubit was used as the control and a spatially encoded qubit was used 
as the target. In this talk I will focus on the development of resources for efficiently implementing 
quantum optical communications over the standard telecom infrastructure. I will conclude by 
presenting some near-term challenges and the potential for applications of this quantum 
technology. 
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