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LDA Fiber-Optic Probe with Adapter
for Two-Point Spatial Velocity Correlations

Tomio OBOKATA, Stefan BOPP, and Cam TROPEA

A simple adapter for a two-dimensional, backscatter, fiber-optic laser Doppler anemometer probe
consisting of two glass plates has been developed to measure the spatial correlation of velocity
fluctuations. A conventional two-color, four-beam LDA probe has been modified by reversing the
placement of two of the fibers so that both the green and the blue control volumes measure the same
velocity component. An adapter for beam separation is then mounted behind the front lens to
separate the two control volumes. In the present work, the measuring point separation was varied up
to 3 mm in the lateral and vertical directions. By using only one glass plate 10 mm thick, it was also
possible to achieve in-line (axial) displacements of the control volumes of up to 3.5 mm. Spatial
correlations were performed in an intermittent jet flow in which the convective flow velocity could
be deduced from the offset of the cross-correlation function.
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Material BK7
Refractive index, n 1.52
Thickness, t 10 mm
Separation, S 24.75 mm
Focal length, F 200 mm
Total intersection angle, 20 7.08°
Laser power :Blue 76 mW
:Green 108 mW
Mean diameter of waist :Blue 76 pm
:Green 72 um
Measuring volume length = 800 um

Vertical rotation angle, UCW + + | -30°<a<30°
Lateral rotation angle, UCW =+ + -30°<B<30°
Glass position, 1 30 mm
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Channel LDA LDA 2
Counter TSI Model 1990 1980B
High pass filter 300 kHz 300 kHz
Low pass filter 5 MHz 10 MHz
Shift frequency 2 MHz 2 MHz
Cycles/Burst 8 8
Comparison 17 17
Gain setting 0.4 0.4
Moniter level 0.4 Vp-p 0.5 Vp-p
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