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Facilities
● Fully Equipped QNode 

Labs at FQNET-FCC 
and FQNET-DAB

● 3rd QNode 
FQNET-IERC under 
construction at Helen 
Edwards Center (IERC)

● Commissioned connectivity with ANL via on-site transparent optical switch



QNode Infrastructure 

- Time-bin photonic 
Entangled-Pair Sources with 
200MHz rep-rate capability
- Suite of SNSPD detectors 
(6+) with 50ps resolution with 
rack-mountable assembly

● Picosecond level time sync between QNodes
● Time-taggers with customized GUI software
● Precision Bell State Measurement capability

● Single Photon Transmission and Receiving Capability



FQNET Status
● Demonstrated high fidelity teleportation (2020) PRX Quantum 1, 020317

● Achieved picosecond time synchronization to ANL (2022)  JQE V59, no. 4, 1-7

● Progress towards QN operations using RFSoC FPGA (2023) JQE V59, no. 5, 1-7

Entanglement Swapping Experiment Setup

● Demonstrated high fidelity 
entanglement swapping 
in-the-lab (2023) Pub under 

preparation



Long Range Entanglement Swapping
Current Focus: Extending Ent. Swapping to Long Range (FNAL-to-ANL)

● Upgrade to Low Jitter SNSPD
● Upgrade to High-Rate EPS



FPGA Controls
A comprehensive, control and readout system for QIS
– Open source: including hardware schematics/layouts, firmware, software. 
See https://github.com/openquantumhardware https://qick-docs.readthedocs.io/en/latest/

– Easy to use, Cost effective, Collaborative, Supported by a growing 
international community

https://github.com/openquantumhardware
https://qick-docs.readthedocs.io/en/latest/


Transduction


