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STATUS OF AUGER RAMAN LIDAR
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The Auger Raman lidar @C(R)LF

C(R)LF

4

The Observatory
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19 November 2024
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The Auger Raman lidar (technicalia) LASER

f/3 ∅ 50 cm
telescope

3 channels spectral 
receiver

DAQ & SBC

Three channels: 354.7 nm (elastic)
386.7 nm (nitrogen)
407.5 nm (water vapor)

Laser beam: 7 ns width
6 mJ 4.5 mJ/pulse
0.3 mrad divergence
100 Hz

Telescope: parabolic mirror
50 cm, f/3

PMT: Electron Tubes 9829QB
DAQ: PC and AD
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22 mm

C(R)LF LASER BEAM

19 November 2024

4.5 mJ/pulse
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C(R)LF Single Board Computer19 November 2024
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MEASUREMENTS
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Note that the Raman Lidar 
samples vertically the part of the 
atmosphere above the CLF site, 
and the retrieved VAOD profiles 
have a representativeness of the 
aerosol optical transmission in 
the atmosphere over the 
Observatory (!).
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Since FD shift 11/2024 back to ‘normal operations’

EXAMPLE
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Aerosol optical properties and water vapour vertical profiles
The main products of the Auger Raman lidar are the Vertical Aerosol Optical Depth (or its derivative), the aerosol 
backscatter coefficient, and the water vapor mixing ratio.

VAOD[H2O]
aerosol

backscatter
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EXAMPLE
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Aerosol optical properties

VAOD
aerosol

extinction
aerosol

backscatter Lidar ratio
Vertical 

resolution

EXAMPLE
PRELIMINARY ESTIMATION 

OF INDETERMINATION
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Vertical Aerosol Optical Depth – A MODEL
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FD shift REPORT

EXAMPLE: FD shift 12 of 2024  1/4
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CLEAR NIGHTS



[V. Rizi - AUGER Raman lidar - Torino 04/02/2025] 18

WHAT’S NEXT?
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Water vapor mixing ratio measurements on multiannual scale
Credits: L. V. Gomez – UNIVAQ/DSFC Master thesis (2023)
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Some conclusions

• The Auger Raman Lidar is measuring the aerosol optical properties @355 nm since November 
2013; after a long break January – October 2024 (laser not working), it restarted fully operative 
on 23 november 2024;

• The measured vertical profiles of the aerosol optical depth, backscatter, and water vapor 
mixing ratio show a seasonal dependence;

• The shape of the vertical aerosol optical depth can be represented with a 2-parameters model 
or a 3-parameters model; 

• The overall mean/std VAOD at 4.5 km a.g.l. is 0.040 ± 0.019.
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THANK YOU
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ADDITIONAL  SLIDES
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Monthly VAOD
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Raman lidar performance

𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 = −
1

1 + 𝜆𝜆0
𝜆𝜆𝑁𝑁𝑁

𝑘𝑘 log
𝑳𝑳𝑵𝑵𝑵𝑵𝑅𝑅𝑁

𝑇𝑇𝑚𝑚𝑚𝑚𝑚𝑚
𝜆𝜆0 𝑇𝑇𝑚𝑚𝑚𝑚𝑚𝑚

𝜆𝜆𝑁𝑁𝑁𝑛𝑛𝑚𝑚𝑚𝑚𝑚𝑚

Sources of Errors: Random/Statistical
Systematic

Measurement sensitivity of VAOD at 355 nm  ∼ 0.005
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