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Index of Refraction Techniques
Requires no seed. Can visualize differences and gradients in temperature and chemical concentration,
as both change the index of refraction of the media.

Techniques discussed in detail: schlieren and shadowgraphy
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81. Growth of vortices on an accelerated plate. Spark

shado

aphs show the history of a 3-inch-square plate in
air, accelerated from rest to 24 ft/s. The sharp edge of the
plate is initially opposite the first of a series of pins spaced
¥ inch apart. The motion is actually vertical, and the flow
is visualized by painting a g of benzene across
the center of the balsa-wood plate, so that when th
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A. DAVIDHAZY,
RIT = Rochester Institute of Technology,
offers engineering and BS through PhD in
Imaging Science.
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accelerates benzene vapor is drawn into the vortex sheet.
The difference in density between the vapor and the
kes the paths of their bou

“are
tak ed in the
vortex sheet were not caused by vibrations of the model.
Pierce 1961

daries visible.

to ensure thar the undulations ob:



http://www.compadre.org/informal/images/features/schlierenlarge-11-29-06.jpg

figure 102, and the entire jer evennually becomes turbulent.
Bradshaw, Femis & Jahnson 1964

168. Supersonic jet becoming turbulent. At a Mach
number of 1.8 a slightly over-expanded round e of air ad

and normal shock waves. The diamond-shaped pattern
justs to the ambient air through a succession of oblique

persists after the jet is curbulenr. Owrtel 975
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Pasted from wikimedia,

photograph of T-38 shock waves.jpg>

Mach 1.1, full size T-38 in flight, 1993. L. Weinstein, NASA
example of Background Oriented Schlieren (BOS). Correlate patterned
background from image to get schlieren

http://

tumblr.com/post/47622561173/this-high-speed-video-shows-schlieren-
photography

€O bottle rocket video. Shows Mach diamonds and expansion fans.

How it works: Cvacuim
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http://commons.wikimedia.org/wiki/File:Schlieren_photograph_of_T-38_shock_waves.jpg
http://fuckyeahfluiddynamics.tumblr.com/post/47622561173/this-high-speed-video-shows-schlieren-photography
http://fuckyeahfluiddynamics.tumblr.com/post/47622561173/this-high-speed-video-shows-schlieren-photography

n = index of refraction
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Light is deflected towards more dense medium
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Figure 1. Disturbance in Collimated Beam
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Figure 3. Schlieren System with a Small Disturbance
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Minute paper: What would camera see looking
at parallel light, camera lens focused at infinity?
{
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Works the other direction too; a light source
at the focal point becomes parallel light exiting
the lens.
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