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The frequency degree of freedom of single photons provides a large dimensional and robust 
quantum encoding. The frequency is a con2nuous degree of freedom which can be used for 
defining a con2nuous encoding [1], but it can be also discre2zed so that to define frequency qudits 
or qubits [2,3]. The implementa2on of logical opera2ons using the spectral degree of freedom is 
experimentally challenging. To tackle this goal, the Ph.D. track fellow will inves2gate theore2cal 
methods for implemen2ng frequency logical opera2ons by probabilis2c and determinis2c schemes. 
The first step will be dedicated to the study of probabilis2c methods, that can be implemented with 
only linear op2cs. While determinis2c opera2ons require non-linearity, and we will inves2gate the 
use of light-maBer interac2ons to achieve such frequency logical opera2ons.
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