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Thermographic Spectral Imaging
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Overview

> TSI, Why?

» In strong shock regimes assumptions of
equilibrium according to a Planck
distribution can induce larger uncertainties
in temperature estimates.

B Goal of TSl is to extend insight into this
domain by reducing our assumptions of
thermal equilibrium.

B TSI acquires spectrally resolved images
to bound surface temperatures and
quantify displacement from thermal
equilibrium.

TSI : Thermographic Spectral Imaging



Overview

> TSI, Why?

» Leveraging time resolved
spectroscopy, data can be used
to provide new insights on
atomic species presentin
dynamic phenomena.




Equipment

» Probe
» Coherent fiber bundle
» Cage — Optics
» Cameras

Image projected

Transmitted Image
on one end




Equipment

» Spectrometer
» Streak Camera
» Calibration source




CAGE

Blue
Image

Shimadzu HPV-X2, 12.8 x 8.192 mm
32 um square pixel, 2.0X magnification

Image bundle input 5.0 x 5.0 mm,
only using 4 x 4 mm FOV / Shimadzu HPV-X2, 12.8 x 8.192 mm

(Outer red rays are + 2 mm) 32 um square pixel, 2.0X magnification

(Outer gray rays are £ 2.5 mm) HHFH! \ Red Image
Bundle NA =0.63
Experimental probe NA =0.20 L
Shimadzu HPV-X2,12.8 x 8.192 mm
32 um square pixel, 2.0X magnification
Green Image
[ ] 45.00 MM




Calibration

» Calibrate the chromaticity
response of high-speed
cameras with well
characterized radiance
targets as well as using L
integrating sphere HG-2 warany canscton s

» Band-passes should be
optimized for the approximate
CCT of the phenomena being
studied

» Spectra are calibrated
against atomic emission
lines.




Data Analysis

» Correlating features
in images.

» Flipping images

» Chromaticity

response of system.
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SHOTS, SHOTS, SHOTS



Conclusion

» TSl is developmental
diagnostic hoping to
bound surface
temperatures and
quantify displacement
from thermal equilibrium
to better understand the
domain in which

» Future improvements
B Probe design
m Cameras
B Spectroscopy
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