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Linear Momentum
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The transfer of linear momentum may be observed
when photons propagate through a transparent micro-
particle
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High numerical aperture produces a more tightly
focused beam
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Our home-built optical trapping and tweezing setup,
complete with in-house microscope objective
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Optical micro-manipulation using 4 um diameter silica
bead
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Trapping of 20 um sized embryonic kidney cells
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Determining the trap strength using 2 different methods
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Drag force method




Drag force method
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Equipartition Method

y = 0.00655x

A
2

a=9.9%x10°+5%x10° N/m

| ' J
0.04 0.06

Power (W)

0.10 0.12



Potential Energy (k,7')

Equipartition Method

Bead Deviations (xm)

0.1

0.2



Angular Momentum
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Angular momentum of light can be separated into two

forms
j=(+0)h
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Creating ‘twisted light’

§C Oo(xY) [dls




From linear momentum to angular momentum
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The transfer of angular momentum can be observed
directly in the laboratory




Rotation of birefringent calcite particles by the transfer
of spin angular momentum
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Transfer of orbital angular momentum with a vortex
beam of order¢ =1
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Technique can be used in microfluidics to precisely
measure fluid parameters
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Join the Mathematical Optics
research team!

Opportunities: MSc and PhD studentships, Post docs and

- Sabbaticals

E Contact: Dr Andrew Forbes or Dr Stef Roux

www.csir.co.zal/lasers/index_mathematical optics.html




