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[bookmark: _GoBack]Even though a quantum state, as well as its wavefunction,  is a mathematical entity in quantum physics, the knowledge of the quantum state makes the quantum information science accessible. Based on the Wigner function in phase space [1], we report our implementation of squeezed vacuum states at 1064 nm, with the noise reduction up to 10dB below the vacuum fluctuations. Based on the convolutional neural network (CNN) used in machine learning [2], we demonstrate experimentally a fast reconstruction of quantum wavefunction and the corresponding density matrix elements for continuous variables quantum states.  In addition to the measurement scheme based on our home-made balanced homodyne detectors, the weak measurement theory can also provide an alternative approach to enhance the measured values [3]. As the true applications, the injection of our squeezed vacuum state into the future gravitational-wave detectors  has proven to be an effective strategy to break the quantum noise limit in the detector sensitivity [4]. 
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