| Title of the doctoral program

Metrologia

‘ Title of the research activity ‘
Quantum Technologies with Sr optical clock

| Short description of the research activity |
This research activity aims to develop a new high-stability optical lattice clock setup based on ultracold
strontium atoms coupled to a high-cooperativity optical cavity. The interplay between the quantized photonic
field and collective atomic clock states will be used to investigate and study new methods to progress optical
clocks beyond their classical limits, such us the thermal noise from the local laser oscillator and the quantum
projection noise due to destructive measurements, towards a new generation of quantum-enhanced optical
clocks. The proposed activitywill include atomic spin squeezing [1], superradiance [2] and cavity-enhanced
spectroscopy [3]. The experiment will also represent a test bed for cavity QED experiments on long-lived
atomic states driven by an optical transition [4]. The ultracold strontium apparatus and the clock lasers are
under construction [5]. The research activity will exploit new methods to create compact and stable laser
sources for transportable systems.
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‘ Type of research activity
The PhD candidate will primarily perform experimental laboratory activity. Modeling (simulation) activity is
also present.

‘ Site of activity \
INRIM (Division of Quantum Metrology and Nanotechnology)

| Active collaboration on the proposed research activity |
ICFO (Spain), CNR-INO (ltaly), LENS (ltaly), N. Copernicus University (Poland)

| Specific requirements (experiences, skills) |
A Master di degree in Physics is welcome, in particular with experience with lasers and laser optics.
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