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• In the name of the Fizeau laboratory (Nice) 
extended site testing team: Aziz Ziad, Hervé 
Trinquet, Eric Aristidi, Jean Vernin, Lyu Abe, 
F.X. Schmider, J.B. Daban, J.P. Rivet, Richard 
Douet, Yan Fantei, and the winter-over heroes: 
Karim Agabi (Project Scientist, two winters!), 
Eric Aristidi, François Jeanneaux, Djamel 
Mekarnia, Erick Bondoux, Zalpha Challita, 
Cyprien Pouzenc, Denis Peterman.
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Dumont d’Urville, just for the beauty of the place



   Astro-Concordia site testing equipment. 
Altitudes are defined within one meter or so!
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Transmission @ 350 and 200µm
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Clear sky fraction, ground wind speed and temperature in 2006

Wind speed and temperatures  from the Concordia AWS meteo 
station (courtesy L. Agnoletto/A. Pellegrini)
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about turbulence



First surprise : The summer seeing 
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Winter histogram

Hiver seul, 
2005
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• An example of a fit on a winter histogram 
• 3 log-normal functions are needed for a perfect fit
• - one for the free atmosphere seeing 
• - one  for the bad seeing inside the SL
• - one for intermediate case, that provides a statistical estimation of the 

non sharpness of the SL upper limit, less than 1 m or the existence of a 
second faint turbulent layer

Hiver 2005
Winter 06



examples of Cn2 profiles (2005)



Winter 2006



Autumn 2007



Winter-Spring 2005

at 20 metres

simultaneous

at 7 metres



• There is more: the seeing down near the surface, at about 
2m50 

• It still shows between 1 and 2% of free atmosphere seeing 
with exactly the same distribution!

2 hivers



Probabilities

m



• We can then sum 10 fits (30 months) of free atmosphere histograms, and 
obtain a very precise distribution of the  « free atmosphere seeing ». It 
proves to be the same at 3m, 8m or 20m, just more frequent higher and 
higher. It is also season independent, including in summer at 17: local time!

• Some key numbers:
• P(10m) = 23%
• P(25m) = 50%
• Seeing(Pmax) = 0.29 
• Median seeing= 0.34

 

Statistique sur 10 
saisons du seeing 
« atmosphère 
libre »





Content of the SL in unit of Cn
2

• Two measurements:
• The 32 winter radiosoundings, in-situ measurements
• The « right sides » of the histograms,  if first expressed in 

(seeing)5/3 , then translated in Cn
2

• Exploiting histograms at 3 altitudes provides a  3-level SL 
content.

• A third method remains to be exploited: the sonics 
histograms. That’s under study (cooperation between us at 
Nice, Tony Travouillon at Cal’Tech and Christophe 
Genthon at LGGE, Grenoble)



• Two new key numbers:

• 95% of the Cn
2 is inside the SL

• Yes, you read well: 95%

• At 25m on average 75% are below the telescope!



Next question 
• What is the temporal distribution of these 15 to 20% of 

goog seeing at 8m or 40% of good seeing at 20m ?

• This question is not trivial because the data sets are not 
continuous 

• A deconvolution of the data window must first be 
processed

• A simple method has been extensively exploited in 
helioseismology: a division of autocorrelations



Autocorrelation of the winter 
data window function  (2005 + 
2006) (only one winter-over)



Same autocorrelation for the 
Winter 2007, with two winter-
over astronomers



Autocorrelation of the good seeing window function 
after deconvolution, averaged on 5 summer seasons 
(over 15 months of data)





Autocorrelation of the good 
seeing data window averaged on 
4 long winters (24 monts of data)



heures

Seeing 
arc-sec



Mean seeing during 50h : 0.29 arc-sec

An example at 8 meters 



3 months at 20 m

23 july – 31 october 2005









Isoplanatic angle (Aristidi & Ziad)





To-day conclusion

• At 8 m high in winter, once every 10 days on 
average, a good seeing (0.3 arc-sec on 
average)episode provides at least two days filled at 
75% or more, with individual runs not shorter than 
7.5 hours.

• At 20 m, it happens twice more frequently (5 days 
mean recurrence instead of 10), with individual 
runs twice longer (15 hours instead of 7.5)

Nébuleuse de la carène, 8h20 de pose par -72C, Cyprien Pouzenc
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