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3. Holography measurements 

3.1. Digital holographic cinematography setup 

 
Fig. 4. Schematic layout of (a) the experimental facility and digital holography setup 

(top view, not to scale) and (b) VOI and employed coordinate system. 

3D fibre orientational and translational dynamics were measured using two 

orthogonal view, digital inline holographic cinematography (van Hout et al. 2013), 

schematically depicted in Fig. 4. The system comprised a high speed laser (Crystalaser, 

10 µJ/pulse at 10kHz), two high-speed, lensless CMOS cameras (Photron UltimaAPX, 

1024x1024 pixels at 2kHz, 17 μm/pixel), a neutral density filter and a spatial filter 

(aspherical focusing lens and 10 μm pinhole), a collimating lens having a focal length of 

200 mm, a beam splitter (50-50%, 54 mm cube, Newport) and two mirrors to direct the 

laser beams to the cameras. The intersection between the two collimated beams 

comprised the volume of interest (VOI) having an approximate size of 17×17×17 mm3 

 

 

Fig. 1. Schematic layout of (a) the experimental facility and digital holography setup 

(top view, not to scale) and (b) VOI. 
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Fig. 9. Example of 3D fibre track (dtex3.3), color coded by  
!θ !′θ . Black lines denote 

projections onto planes defined by the intersecting coordinate axes.  
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