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Developing the RFSoc-DAQ system for the winter single-qubit data-taking and 
qubit characterisation. Partially done for May data-taking. 

Analysing data taken in May with a single planar qubit (tunable). Betchelor thesis 
of  Carlo Lovecchio.  

Future: help developing the RFSoc-DAQ system for QUART&T prototypes + 
interested in chip architecture studies and simulation in collaboration with 
theorists.
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Quantum Sensing - Status
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RFSoc DAQ
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QICK is an open-source qubit controller to be 
used with Xilinx RFSoC development boards. 

QICK supports the ZCU111, ZCU216, and 
RFSoC4x2 development boards 

recommend using the newer generation 
of  RFSoCs (ZCU216 and RFSoC4x2) for 
better overall performance 

Python package, which includes the interface to 
the firmware 
Jupyter notebooks demonstrating usage
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QICK

https://github.com/openquantumhardware/qick/blob/main/qick_demos
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An open-source full stack API for quantum 
simulation and quantum hardware control. 

Simply create routines to perform various 
qubit experiments.  

Pulse and circuit execution 
Calibration experiments 

Resonator spectroscopy 
Qubit spectroscopy 
Single shot classification 

Customize instruments and experiments
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QUIBO

https://qibo.science/qibolab/stable/getting-started/experiment.html
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Cavity Resonance
Searching for the cavity + qubit |0>     —             Tunable frequency
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Switching on the drive
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Cavity Resonance
Searching for the cavity + qubit |0> 
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Qubit Characterization

Rabi oscillations

Qubit lifetime measurement

Ramsey Spectroscopy 
and 

T2 measurement

Appl. Sci. 2024, 14(4), 1478 39
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1 Tone Spectroscopy (Readout scan, 
different Drive w.p.s)
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Spectroscopy
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Ongoing…
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Rabi oscillation
Qubit Characterization

Rabi oscillations

Qubit lifetime measurement

Ramsey Spectroscopy 
and 

T2 measurement

Appl. Sci. 2024, 14(4), 1478 39
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Xilinx ZCU-111 - generate and 
acquire RF signal 

Tested with oscilloscope and 
custom classic LC circuits 

Possible set up of  a dedicated box 
for the board with connectors to 
access ADC and DACs (contacts 
with the Milano group)  

Possible to build dedicated and 
portable alimentation box
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Local setup
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We focus our effort on RFSoC board configuration, testing and usage for qubit 
calibration and experiments 

Open to contribute to other tasks in QART&T. 

Foreseen to collaborate and assist Frascati team with DAQ and control.  

Possibile collaboration with Ferrara on firmware development 

First positive experience with single qbit data taking - in contact for next experiment 

Testing the board locally in Bologna. 
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Conclusion


