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Due to its extreme sensitivity, optical heterodyne detection – also called coherent 

detection - has found numerous applications in fields are various as spectroscopy [1], 

optical fiber communications [2], gravity-wave detection [3], quantum optics [4] or 

astronomy [5].  Measuring ultraweak optical signals such as quantum noise requires that 

all classical noise terms, such as the relative intensity noise (RIN) of the local oscillator (ie 

the reference laser) or the electronic noise of the detection chain, are reduced to a level 

well below the noise level of interest.  Balanced heterodyne detection [6], which can 

effectively cancel this classical noise and amplify the measured signal. Photonic 

integration at the telecom wavelengths has recently allowed to extend the bandwidth of 

balanced to dozens of GHz, a feature that could benefit to heterodyne spectrometers for 

which the optical bandwidth is directly related to the bandwidth of the balanced detector.  

Increasing the detection bandwidth therefore to    In this poster we study the sensitivity 

and noise properties of a 20-GHz balanced heterodyne detection within the context of 

astrophotonics, and more precisely of optical spectroscopy and interferometry at ~1.55 
µm.     
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