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Preliminary Results
CTP
From 470 nights of data at CTIO, we obtained 
a median ground-layer seeing of 0.44 +/- 
0.01 arcsec above a height of 10 m (Figures 
3 & 5). We found the best seeing to be when 
the wind was coming from the south-west 
when the scintillometer was looking towards 
the north-east. We observe the trend that the 
seeing degrades as the wind comes from the 
east or west and we believe the cause to be 
the two domes adjacent to the scintillom-
eter. 

PTP
From 50 nights of data taken at the Mauna 
Kea summit ridge (Figures 4 & 6) we find a 
median seeing of 0.53 +/- 0.01 arcsec with 
the bulk of the turbulence occurring within 
the first 20 meters above ground (Figure 8).
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Abstract
For the past 4 years high-resolution ground 
layer turbulence measurements have been 
carried out on Cerro Tololo Inter-American 
Observatory (CTIO) with a lunar scintillom-
eter. We present CN

2-profiles in the range up 
to 1 km and seeing statistics from fall 2007 
to spring 2011. Comparisons with weather 
parameter links local topography to optical 
turbulence. The observations in Chile are 
compared to a ground-layer study on Mauna 
Kea at the Canada France Hawaii Telescope 
by the use of median seeing values as well 
as scale heights derived from the turbulence 
integral. 

Instruments
Lunar scintillometers use photodiode arrays to measure spatial correlations in the 
scintillation of integrated moon light over a range of baselines. These variations are 
caused by propagation through turbulence in the lower few km of the atmosphere 
(Figure 2). Since the scintillometers measure only a dimensionless intensity ratio,
they require no calibration to provide an absolute measurement of turbulence 
strength CN

2 as a function of altitude.

CTP
Was designed by Hickson & Lanzetta1 and employs 12 photodiodes that record 
the lunar intensity at a rate of 100Hz. It produces resolved turbulence profiles over 
the range from 10 meters to 1 km every two minutes and was operated remotely 
from November 2007 to May 2011. 

PTP
Designed by Pfrommer & Hickson and employs 8 photodiodes that records at a 
rate of 1KHz. It was operated by CFHT staff from December 2009 to August 2010 
operated from a location adjacent to the CFHT building, near the MKAM tower. 

1UBC, 2UVic, 3ESO , 4CFHT

Figure 1. 
The location of the CTP on the CTIO summit with shed opened and ready for observing. The insert on left is the 12-element 
array scintillometer.  (Image: NOAO gallery archive insert image: T. Pfrommer)

Figure 3.
Median Cn

2-profile above indicated height for the four year study at CTIO for 470 nights ~55000 
profiles.
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Introduction
It has been shown that at times up to 61% 
of the total seeing is contained in the first 
500 meters1. It is therefore important to link 
the effects of local topography, annual and 
seasonal trends in Ground-Layer (GL) turbu-
lence.

Using lunar scintillometers we have con-
ducted two GL turbulence studies; a four 
year study at CTIO (Figure 1) and a one year 
study at CFHT on Mauna Kea (Figure 7).

Figure 6.
Cumulative frequency distribution of GL seeing above indi-
cated heights at CFHT. An instrument at 1m would be sub-
jected to a median seeing of 0.53 arcseconds 50% of the 
time.

Figure 7. 
On the left is the 8-element array PTP being tested at UBC (Image: Pfrommer). For the outside observations the PTP was placed 
near the Mauna Kea Atmospheric Monitor tower {bottom right tower} (Image courtesy of flicker: User Wolftrouble). 

Figure 2.
Turbulence in the overlapping re-
gions will cause measurable cor-
related intensity fluctuations. With 
multiple baselines we are able to 
increase our resolution2. 

Future Work
Analysis is underway to further explore cor-
relations of boundary layer turbulence pa-
rameters with wind speed and direction at 
the two sites. We are also using the PTP data 
to measure the turbulent spectral index to 
study instances of non-Kolmogorov turbu-
lence in the ground layer.

An in depth site comparison can be made 
between the two locations, which will in-
clude the overlapping DIMM-MASS data as 
well as any meteorological data, the results 
will be presented in a future paper.

Figure 4.
Median Cn

2-profile above indicated height at the MKAM tower at Mauna Kea for 50 nights from 
~17000 profiles.

Figure 8. 
The Frequency of half the GL turbulence integral as a func-
tion of height at CFHT as obtained by the PTP. Notice that the 
bulk of the turbulence is found with in the first 20 meters.

Figure 5. 
Cumulative distribution of GL seeing above indicated heights 
at CTIO over the four year study. For a telescope at 10m 
the median seeing would be 0.44 arcseconds. Also shown 
is a comparison DIMM minus MASS data acquired over the 
same period. 


