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Introduction

In Fluid Dynamics, digital holography permits to reconstruct gas density thanks to tomographical methods. In previous work [START_REF] Olchewsky | 3D reconstructions of jets by multidirectional digital holographic tomography[END_REF], an horizontal bench has been built in order to reconstruct vertical jets. This bench is composed by 6 Mach-Zehnder interferometer s equi-distributed around the jet to optimize the reconstruction as explained by [START_REF] Atcheson | Timeresolved 3d capture of non-stationary gas flows[END_REF]. As most Fluid Dynamics facilities provide horizontal jets, the multi-viewpoint measurements need to be performed around a vertical circle. This abstract deals with this vertical bench set-up and the first experiment done in one facility outside the lab.

Optical set-up

This vertical bench is still composed by 6 Mach-Zehnder interferometers equi-distributed around the jet (i.e. there is 30° between each viewpoint). One of those Mach Zehnder interferometers is shown Fig. 1. To clarify the scheme, the measurement beam is blue while the reference beam is red. The synchronization of the whole viewpoints is given by the Nd:YAG laser source pulse of 5ns and 10Hz frequency that is split in 6 to enlighten the 6 interferometers as shown in the scheme Fig. 2. The same principle of blue and red colors is applied. A photograph of the bench is also shown around the facility which is an underexpanded jet with a nozzle of 22mm diameter. 

Results

Interferograms are recorded at 10Hz for different Nozzle Pressure Ratio (NPR). The tomography based on the minimization of a least squared criterion regularized by Tikhonov by a conjugated gradients method similarly to [START_REF] Nicolas | 3D reconstruction of a compressible flow by synchronized multi-camera BOS[END_REF] gives density reconstruction of instantaneous of the jet. The compression structures have a 3 dimensional shape has shown by the iso-densities represented in Fig. 3 for a NPR 3. The simultaneity and short time exposure (5ns) of these measurements permits to understand Fluid dynamics phenomenon while the averaged flow is axisymmetric. 

Fig. 1 .

 1 Fig. 1. Scheme of one of the Mach-Zehnder interferometers.

Fig. 2 .

 2 Fig. 2. Scheme and photograph of one of the vertical bench.

Fig. 3 .

 3 Fig. 3. Reconstructed gas density at NPR3 with two iso-densities of 1,5 and 2,1kg.m -3 .