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Synopsis: Feeling the Squeeze at All
Frequencies

X arm tunnel and va&llm tubes

Frequency-Dependent Squeezed Vacuum
April 28,2020 « Physics L3, 555 Source _for Broadband Quant_um. Noise
Reduction in Advanced Gravitational-Wave
Dretectors

Two teams demonstrate frequency-dependent quantum squeezing, which could deuble the sensitivity of
gravitational-wave detectors. Yuhang Zhao, Nacki Aritomi, Eleoncra Capccasa,

Matteo Leonardi, Marc Eisenmann, Yuefan Guo,
l'-"DE Fleanara Polini, Akihiro Tamura, Ko Arai, Yoichi
Asnp, Yao Chin Huiang, Ray Kuang [ or, Harald
Lick, Osamu Miyakawa, Fiarre Prat, Ayaka
Sheda, Matzeo Taccz, Ryutaro Takzahaszhi,
Henning Vahlbruch, Marce Vardare, Chien-Ming
Vi, Mattec Barsuglia, and Raffasle Flaminio
Phys. Rev. Lett. 124, 171101 (2020)

Fublished April 28, 2020
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Toolbox to diagnose Squeezers

ICRR Inter-University Research Program is added in the acknowledgement:

w/ NAOJ PRL 124,
171101 (2020).

- Machine-learning enhanced Quantum State Tomography:
PRL 128, 073604
(2022). Fiscal Year 2021
Advances in Phys. X (Review Article) 8, 2165452 (2023).
Fiscal Year 2022
- Toward Real-Time Quantum State Tomography:
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Can we Monitor the purity of the quantum state?
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Convolution Neural Network (CNN) by Hsieh-Yi Hsieh
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Applications of real-time tomography in squeezed state:
« Monitor the purity of a quantum state in real-time, and reveal the dynamics.

e The purity of a normalized quantum state is a scalar defined as: 0 L
v =tr(p?) , 0<7=1

Squeezed state with loss
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Hsieh-Yi Hsieh et al., Phys. Rev. Lett. 128, 073604 (2022).
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Dynamics of Squeezers

Simulation
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Yi-Ru Chen et al., arXiv: 2111.08285 (2021).
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Real-time Q-State Tomography: with FPGA Accelation
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* Parallel capability of processing the data

a FPGA
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* Reducing the loading of CPU
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