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Spinning Pipe Gas Lens
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Focal Length

9 .
£ — .1388
78 C:f =94.655w . T=78 C
8 - 104 C:f = 138.94wW4796
T [ ] T=104 C
125 C:f = 79.151wW343°
74 152 C:f = 197.55W7476 A T=125C
RSN X T=152 C
1 . \{ ——— Power (T=78 C)
z | AR — — — - Power (T=104 C)
NI
= ] SR ) e N Power (T=125 C)
- 51 N
< * N —-—--Power (T=152 C)
o)) N N
= N ~
- 4 N N
] AN S
3 . N
LL SN . ~
3 4 TN ~
X h\:\\-%".\_\\\\i\_\
5 | \\.\-E-\-\\z-\_\I\M‘—
SR R et |
o X - - F Y
1 TTh--x
O T T T T T T T
6 8 10 12 14 16 18 20
Pipe Speed,w (Hz)
Page 3 © CSIR 2006 WWW.CSir.co.za

our future through science



Refractive Index
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Guess at the gas dynamics
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Density Profile
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Density Profile
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Flow Profile
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Rosby Waves
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Rayleigh—Taylor Instabilities
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Instabilities near the boundary
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Wavefront Measurement & Control
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Adaptive optics for turbulence correction

* SLM acts as an adaptive optic
* Measure wavefront distortion,
* Feed result back into SLM to create conjugate
phase,
* Propagate conjugate phased beam through
medium.
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Conclusion

* CFD model of gas lens
* Shows Rosby waves and Rayleigh—Taylor instabilities

* Propagation model in preparation
* Full Fresnel propagation through GRIN system

* Future work
* Adaptive optics theory and experiment
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