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Abstract. We perform wave mixing and dynamic holography by exploiting gain saturation in 
diode pumped laser media like Nd-YVO4. Such crystals offer the possibility of performing 
adaptive gain interferometers with a sub ms response time, typically between 100- 200µs. This 
temporal response is of great interest for applications such as speckle interferometry and 
acousto-optic detection for tissue imaging in biophotonics. In this work we operate in new 
conditions of high sensitivity with a linear response due to a refractive index contribution in the 
gain media. It originates from the wavelength mismatch of about 0.1 nm between the incident 
Nd-YAG probe laser and laser transition in diode pumped Nd-YVO4 amplifier. This permits 
the recording of two types of volume holograms respectively a gain and a phase volume 
holograms. It is the index grating which provides a linear response to incident low phase 
modulation at frequencies higher than 10 kHz. Experimental results confirm this behavior for 
adaptive interferometry and speckle vibrometry. In addition, the fast response makes the two 
wave mixing interaction in Nd-YVO4 very interesting for the optical detection of large 
bandwith photoacoustic waves excited by a pulsed ns Q-Switch laser at 532 nm.Temporal 
photoacoustic signals and images of small objects behind a scattering media will be shown. 

1.  Wave mixing and vibrometry in gain laser media 
When performing interferometry on a scattering surface such as biological media, the use of a 
conventional interferometer results in sensitivity mainly limited to the SNR of one speckle grain. A 
convenient solution to compensate for the low spatial coherence of the complex signal wavefront is to 
introduce a dynamic wavefront adaption stage into the interferometer. This is usually done using 
holographic two wave mixing (2WM) in a nonlinear crystal inducing the beam coupling effects 
between the incident interfering signal and reference waves. It thus results in perfect spatial matching 
of the signal and self-diffracted waves leading to a very sensitive linear response of the interferometer 
with respect to phase changes of the signal wave [1]. An original approach to perform wave mixing 
and wavefront adaption consists in exploiting gain saturation in laser media. Such media offers the 
possibility of dynamic holography with laser gain and with a sub-ms response time, typically 100-200 
µs [2-4]. These performances are superior to photorefractive crystals in particular in term of speed. 
The experimental setup used is shown in figure1. It consists of an incident 1W CW Nd-YAG at 1064 
nm  illuminating the sample under test and the 2WM is done by interfering the signal and plane wave 
reference wave into the Nd-YVO4  gain laser media which size is 5x5x5 mm. The crystal is diode 
pumped at 808 nm by a high power diode able of delivering 100W quasi CW-10ms pulse at 10Hz. The 
holographic gain region is about 300µm diameter and 5mm long. The crystal is anti-reflected coated at 
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