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A Raman LIDAR

When the atmosphere is part of your detector

Oscar Blanch Bigas



Imaging Atmospheric Cherenkov Technique
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Imaging Atmospheric Cherenkov Technique
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CURRENT CHERENKOV OBSERVATORIES

LIDAR and Crab flux

LIDAR cloud transmission [%]
flux above 300GeV [% Crab]
rate above size 100

number of identified stars
Pyrometer Cloudiness
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LIght Detection And Ranging
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The LIDAR equation

Altidute ASL (km)
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P(r,\) = Pﬂ—ﬁ(?‘ A) e~ 2r(rA) (1.1)

where P(r,\) is the radiation scattered by the molecules, F, is the initial
radiation emitted by the laser, ¢ is the speed of light, ¢y is the time of the
transmitted pulse, 3(r,A) is backscatter coefficient, where r is the distance
to the molecule and A is the wavelength. 7(r,\) represents the optical depth,
which could be written in terms of the extinction, a:

T(r,\) = [: a(r, A)dr (1.2)
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The LIDAR equation

Altidute ASL (km)

]
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P(r,\) = P, %gezﬂw (1.1)

where P(r,\) is the radiation scattered by the molecules, P, is the initial
radiation emitted by the laser, ¢ is the speed of light, ¢y is the time of the
transmitted pulse, 3(r,A) is backscatter coefficient, where r is the distance
to the molecule and A is the wavelength. 7(r,\) represents the optical depth,
which could be written in terms of the extinction, a:

r(r, ) = / :dr (1.2)
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A Raman LIDAR

Inelastic scattering of photons, much smaller than Rayleigh elastic scattering
(V.C. Raman, Nobel prize in 1930)
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The “Raman wavelength shifts” are characteristic of each molecule
Several backscattered signals to measure both unknowns




IFAE/UAB Raman LIDAR
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IFAE/UAB Raman LIDAR




IFAE/UAB Raman LIDAR
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IFAE/UAB Raman LIDAR

| 2b) Liquid Light Guide |
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IFAE/UAB Raman LIDAR
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IFAE/UAB Elastic LIDAR

Live Display
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IFAE/UAB Raman LIDAR
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IFAE/UAB Raman LIDAR
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Still a problem to solve ...
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