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Generation and Detection of Amplitude-Squeezed Lights

ooooooo
H. TSUCHIDA

This paper describes research activities aiming at the generation and detection of
amplitude-squeezed lights, in which quantum fluctuations in the field amplitude
guadrature are reduced below the shot noise level. To generate such non-classical
state of lights, a second order nonlinear process was utilized to produce second harmonic
lights around 430 nm. The experiments were conducted using a resonant frequency
doubler pumped by a single frequency laser source and a balanced detector for
measuring the amplitude noise of the squeezed lights. As a pump source for frequency
doubling, a Ti:sapphire ring laser and an injection-locked laser diode array were
developed, which produced tunable single frequency output with linewidth of below
50 kHz. To achieve highly efficient frequency dounling, two types of enhancement
resonator containing nonlinear Pottasium Niobate crystals were constructed, and the
conversion efficiencies of 31 and 41 % were achieved in a ring and semi-monolithic
resonators, respectively. Finally, squeezing experiments were carried out using the
ring resonator pumped by the Ti:sapphire laser, and the amplitude noise reduction of
2.4 dB was observed at 7.5 MHz Fourier frequency. Moreover, wavelength tunig of
the squeezed lights was achieved between 427.3 and 433.8 nm by changing the laser
wavelength and the crystal temperature.
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