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Bright Star (Arcturus) Observed with Lick Observatory's 1-m
Telescope. (Copyright: Claire Makx,
http://cfao.ucolick.org/EQ/resources/History AO_Max.pdf)
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Astronomical seeing on the Antarctic plateau is generally
considered as the superposition of the contributions from
two layers; the surface boundary layer and the free
atmosphere above.
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« HALRAENG., B LD EMIERE DS I270m (Travouillon et al. 2003)
« HALRAEMNS. F—LCD 7 #330m (Aristidi et al. 2009)

e HARRAEMND. F—LAD 7 13.9m(Bonner et al. 2010)
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1.5 SE1THHZR (2)

Height n Dome Fuji
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Free Atmosphere A7

Latitude (degrees)
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X2 K&EEDERE >4 %% (Saunders et al. 2009)
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2.1 SODAR (2006-2007)

(Sonic Detection And Ringing)

- From 2006 December 21 to 2007 January 7
- Observations in “Polar day season”

- Turbulence profiling
between 40 and 400 m with Ah =20 m

Height (m)
Height (m)

|
Dec.21 22 23 24 25 25 27 28 29 30 30 31 Jan1 2 3 4 5 6 7 8

—> Diurnal variation is clearly seen.



Surface boundary layer height (m)

2.2 Snodar (2011)

- From 2011 January 25 to May 13

- Turbulence profiling between 8 and 45 m with Ah=0.9 m
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2.3 PEERT (2011)

- From 2011 January 21 toJuly 4
- 0.3,9.5,12, and 15.8 m above snow surface
- Measuring each two minute
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Seeing (arcsec)

2.4 Tohoku DIMM (2011)

- From 2011 January 25 to 28
- Observations in “Polar day season”
- Observations 2 m above the snow surface

3.0 T T
1/25/2011 1/26/2011
25 L
20 2 -+
15 | %‘ +
1.0 T Subaperture diameter ¢ 74 mm
0.5 F i1 4 Subaperture separation 250 mm
Observed wavelength 550 nm (peak sensitivity)
1 1 1 1 . .
1/37/2011 LI J 1/28/2011 P%xel size 8.4 ym X 9.8 um .
ak 3 Pixel scale 0.39”/pix x 0.46" /pix
Accuracy of pixel scale +0.7 %
7 Exposure time 0.001 sec
-] Number of frames used
for each seeing estimate 30 over ~3 second
7 Height of the entrance pupils ~2m
1 1 1 1
18 24 6 12 18 24

Local Time (UTC+3)



2.5 DF-DIMM (2013)

- From 2013 January 4 to July 23
- Observation in “Polar day season”
- Observations 11 m above the snow surface

Subaperture diameter $60 mm
Subaperture separation 140 mm
Observed wavelength 472 nm
FWHM of the filter 35 nm
Pixel size 74 pym x 7.4 ym
Pixel scale 0.775” [pix + 0.005” /pix
Exposure time 0.001 s
Number of frames used

for each seeing estimate 450 over ~5 min
Height of the entrance pupils ~11m

* Excellent seeing, below 0.2"” and continuing for several hours, was
observed near local midnight.
* Local minimum of ~ 0.3" near 18 h local time is also observed.



2. Observations and Results
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2. Observations and Results
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Tohoku DIMM  DF-DIMM

Cumulative Counts (%)

(2m) (11 m)
Mean L2 0.68"
Median | 3% A 0.52”
Mode 0.75" 0.36"”
25th percentiles 0.83"” 0.36"
75th percentiles 1:5% 0.78"

Seeing values are considered to become large due to the turbulent layer near

snow surface, i.e., surface boundary layer.
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3.1 FEHIRRE (1)

 We should discuss the surface boundary layer height only in the fine weather
condition that the astronomical observations can be performed.

* In the find weather, the atmosphere near the snow surface becomes cold by the
radiative cooling and make a positive temperature gradient.

* Thus we define the “fine weather” as the temperature gradient become 0.5 C/m

or larger.
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3.1 IR SRE (2)

Month Data Number of All weather Number of fine Fine weather
availability 30 minute averages Mean Median weather observations | Mean  Median
January 8.33 % 124 324m 333 m 8 323m  351m
February 69.27 % 931 285m  29.7m 279 22.lm  180m
March 100 % 1488 221m  180m 972 17.1m 16.2m
April 100 % 1440 186m 162m 1076 162m 153 m
May 40.26 % 599 12Z3m 11.7m 477 118m 11.7m
Total 63.22 % 4582 213m 17.1m 2812 164m 153 m
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Seeing (arcsec)
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the polar night,
convection will not occur.
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3.4 ELIRRE S
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Fig. 18. Expected seeing at a certain height from the snow surface. Blue
dot and Red solid lines mean the expected seeing with and without the
0.0 : . : ” atmospheric convection, respectively.
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4. £&8 (1)
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