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field)
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• A pair of coherent laser beams intersect, 
forming a fringe pattern in the measurement 
volume.

• As a seed particle passes through the fringe 
pattern, the light reflected from the particle 
pulsates.

• The pulsating light is measured by a 
photodetector.

• The frequency of the pulsating light and the 
fringe spacing is used to compute a velocity.
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LDA: u = d/tLDA: u = d/t
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LDA: EquationsLDA: Equations
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• Particles moving forward or backwards will 
produce a pulsating wave with identical 
frequencies.

• An accousto-optical modulator (Bragg Cell) can 
be used to oscillate the fringes in the 
measurement volume. 
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• A different color, λ,  is used for measuring each 
velocity component. 
• Each beam is then separated into three 

colors: 
green:   λ = 514.5 nm
blue:     λ = 488 nm
purple:  λ = 476.5 nm

• A single probe can be used for 2 components
• A second probe is necessary for 3 components 
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LDA: Seed ParticlesLDA: Seed Particles

Table courtesy of DANTEC Measurement TechnologyTable courtesy of DANTEC Measurement Technology

Particle Frequency ResponseParticle Frequency Response



• A particle scatters light from two incident laser 
beams

• Both scattered waves interfere in space and 
create a beat signal with a frequency which is 
proportional to the velocity of the particle

• Two detectors receive this signal with different 
phases

• The phase shift between these two signals is 
proportional to the diameter of the particle 
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• Beam intersection angle θ
• Scattering angle ϕ
• Elevation angle ψ
• Polarization 

(parallel or perpendicular to scattering plane)
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• Seed particles are uniformed dispersed 
throughout a flow.

• Two images are acquired, separated by a short 
period of time, t.

• Spatial correlation between image pair is used 
to determine a shift, s, in the particle locations.

• Velocity is computed as, v = s/t
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PIV: System ConfigurationPIV: System Configuration
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PIV: Data FlowPIV: Data Flow



Stereo PIV: Error ReductionStereo PIV: Error Reduction
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