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Calibrating the Laser Trap

Video:
· Take a ~5 sec video of the micrometer (will need for convert pixels to μm)

· Remove micrometer and slide holder 

· Sandwich beads (without cells) onto small metal plate 

· Screw in slide clamps to picostage (need to scavenge from other slide holder)

· Screw in the 4 screws with washers of picostage (2.5mm hex wrench)

· Set Wavegenerator:

· Turn power on

· Set ‘Range’ to 1

· Set ‘Function’ to middle ‘z’ wave (not step and not sine wave)

· Adjust frequency knob to ‘0’

· Turn on ‘PI’ picostage controller (switch on back) 

· Wavegenerator is attached to channel 2 (which will control x axis)

· Trap a bead and move it above other beads

· Adjust ‘Frequency’ knob of wavegenerator to ‘0.2’ (stage should begin moving)

· Adjust ‘amplitude’ of wavegenerator to the width of visible are on TV screen

· For ¼, ½ and full trap strength (determined using photodetector/multimeter), obtain 30sec videos at >3 frequencies when bead is visibly displaced. It is important that only one bed is trapped and none are picked up during recording.  
Image J:

· Plugins -> AVI reader -> open appropriate video file

· Plugins -> Analyse -> Nano Tracking

· Select bead on image, then click ‘Grab’

· Select area of bead + estimated displacement, then click ‘Set ROI’

· Click ‘Run’

· Save results as a text file

Excel:

· Open text file as a tab and space delimited file 

· Plot Frame # vs. X-displacement

· Determine:

· Frequency (() = # of peaks x frame rate / # frames 
· = # of peaks x 30 (frames/sec) / # frames 
· Velocity (V) = 2 x amplitude of the wavegenerator (ie twice the width of the TV screen in μm) x ((1/sec) 

· Drag force (Fdrag, pN) = 6π x viscosity x radius of beads (μm) x V (μm/s)

· = 6π x 7x10-4 x radius of beads (μm) x V (μm/s)

· Stiffness (k) = Fdrag (pN) / dist. the bead moves out of trap (ΔX, μm  ½ the amplitude of Frame # vs. X-disp.)

· = Slope of Fdrag vs ΔX 
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