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Abstract: 
Here I will talk about two recent works on high-fidelity gates in Rydberg atoms 

and nonorthogonal coding scheme proposed in a biphoton source. The first work relates 

to the performance of two-qubit gates, which is essential and mandatory to build a large-

scale quantum computer. Here we numerically investigate the time-optimal pulses to 

generate a high-fidelity Rydberg Cz in a three-level ladder-type atomic system. By 

tuning the temporal shapes of Gaussian or segmented pulses, the populations on the 

intermediate excited states are shown to be suppressed within the symmetric gate 

operation protocol, which leads to a high Bell fidelity up to 0.9998. 

The second work relates to a nonorthogonal coding scheme in the spectral modes 

of the multiplexed photon pairs, where we present an architecture of multiple channels 

enabling a high-capacity transfer of codewords. Using the measures of the second-order 

correlations and associated visibility and contrast, we further quantify the performance 

of the proposed nonorthogonal coding scheme. Our results demonstrate the capability to

encode and decode quantum information beyond the orthogonal coding scheme and the 

feature of error resilience. 
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