
Appendix A. Optical Trapping Videos 

As an addition to this thesis, videos showing the optical trapping of microspheres and 

particles using the lensed MCF are supplied.  Image stills from these videos are already 

included in the main body of this thesis, contained within this appendix are descriptions 

of the videos, including where in the thesis the images in the video are presented.  

A1. Dual core interference trapping 

This video corresponds to Chapter 4, Figure 4.22 and shows 2 µm polystyrene 

microspheres trapped in the linear fringes produced from dual core interference from the 

lensed MCF.  During the video one of the beams is blocked, destroying the fringes, the 

particles can be seen to drift from their trapped positions in all directions.  Once the 

beam is unblocked and the fringes reappear and the particles realign along the fringes, 

trapped in the areas of high intensity. 

A2. Four core interferometric optical trapping of microspheres 

This video corresponds to Chapter 5, Figure 5.11 and shows 2 µm polystyrene 

microspheres trapped in two dimensions in the intensity peaks produced from 

interference from the output of the lensed MCF when all four cores are coupled into 

using the DOE.  During the video the fringes are destroyed by perturbing the fibre.  This 

allows the particles to move from their trapped positions, when the fringes reappear the 

particles are immediately trapped in the high intensity regions of the fringe pattern. 

A3. Active manipulation of optically trapped microspheres 

This video corresponds to Chapter 5, Figure 5.12 and shows the active manipulation of 

optically trapped microspheres by changing the input polarisation to the MCF using a 

half wave-plate.  Initially, the half wave-plate is at a position that produces linear 

interference fringes at the output of the MCF, 2 µm polystyrene microspheres trapped 

along the interference fringes.  They can be seen to be closer together in the vertical 



direction than the horizontal direction.  Approximately 6 seconds into the video the half 

wave-plate is rotated to a position that produces a two dimensional lattice fringe pattern 

at the output from the four cores of the MCF.  When the half wave-plate is rotated the 

particles can be seen to move to the high intensity position of the interference array and 

are spatially separated both vertically and horizontally. 

 A4. Two dimensional optical trapping of E. coli bacterial cells 

This video corresponds to Chapter 5, Figure 5.13 (b), E. coli cells are trapped in the 

high intensity regions of the interference pattern produced at the output from the four 

cores of the MCF when it is coupled into using the DOE.  In the video the interference 

pattern produced by the laser cannot be seen as an IR filter is used to block the 1047 nm 

light.  The E.coli cells are imaged by side illumination using a 460 nm LED. 

A5. Two dimensional trapping at 1550 nm using a weaker lensed MCF and the 

fan-out device 

This video corresponds to Chapter 6, Figure 6.21 (b), 4.5 µm polystyrene microspheres 

are trapped in the high intensity regions of the fringe pattern formed from the output of 

the weaker lensed MCF when all four cores are coupled into with 1550 nm light using 

the single mode fan-out device.  Approximately 21 seconds into the video the fringe 

pattern drifts however the microspheres briefly move out of their traps until the original 

interference pattern returns and they move back into their traps. 

 

 

 

 


