Astronomy from the
Antarctic Plateau
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The Academia del Cimento’s experiment to observe the
focussing of cold, ~1660 AD (G. Martiliini, Tribuna di Galileo, Firenze).







Then on to Dome C with the

“eor.
AASTINO...

LARGE OPTICAL TELESCOPE




And Dome A, January 2008
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South Pole

Station owner USA

ompletion date [1957

eostationary \[o]
satellites visible

Advantages IConstant ZD sources

Disadvantages  [Cloud cover
Thick boundary layer
Low elevation




Amundsen-Scott station, South Pole
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Amundsen-Scott station,
South Pole
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Station owner

France/ltaly

ompletion date

2005

eostationary
satellites visible

Yes, but...

Advantages

IMinimal cloud cover
Thin boundary layer

Disadvantages

Rapid temperature
ariations




Dome A

Station owner

ompletion date [R014

eostationary IAlmost
satellites visible

Advantages MVery good THz
transmission

Thin boundary layer

Disadvantages  |?
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Instrument module
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CSTAR, SNODAR, Sonics located
externally on snow surface 2, &




Instrument module

PC104 computer - Power switching

CAN microcontroller o
* Analog monitoring

Iridium L band transceiver
Thermal control

* Engine monitor
and control

Ethernet hub

24 VVDC 320 Ahr
battery bank

* 4 x high power
11024 V DC/DC

© 2 Xxsolar power
MPPT






29 Nov 2007: Final tests in Fremantle
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Dome A traverse

Polar Research Institute of China tractor traverse 2008:
= 18 expedition members
= 2 astronomers: Zhou Xu (NAOC), Zhenxi Zhu (PMO)

Dome A
11 Jan 2008
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PLATO at Dome A
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PLATO at Dome A
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Dome A, boundary layer

LIMSW Snodar data, Dome A, (1266386400 to 12664 72800).

S5ignal
Hoise
Signal dect, threshold
Scattering cross section
ABL HEIGHT
Signal LOH ——
Scattering cross section LOH

Arbitrary units

8 18 28 30 40 50 68 78 80 9016611612613614681561661 761501902688

Approxinate height [nl

Bonner et al (2010)
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Station owner

Japan

ompletion date

2014

eostationary
satellites visible

Maybe

Advantages

High

Disadvantages

IAurora




Boundary layer height
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Swain and Gallee, 2006
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Ridge A and Ridge B

Station owner

ompletion date

eostationary Ridge A: no
satellites visible Ridge B: yes

Advantages Best overall

Artist’s impression of
Disadvantages  [No-one has ever been Ridges A and B
there!

|dentified by Saunders et al [Publ. Astron. Soc. Pacific, 121,

(2009), 976] as potentially the best sites on the plateau (and
hence on the planet) for astronomy.



THz Site Comparison

ISite 5%ile B0%ile |Il\/ledian winter [Best 25% Best 10%
inter PWV Mlinter PWV [fransmission inter winter
@0.66 THz ransmission fransmission
) i) (450 pm) @1.46 THz @1.90 THz
205 pm) (158 pum)
Mauna Kea [1.0 1.5 15% 0% 0%
“100m
hajnantor [0.35 0.6 7% 7% 0%
5050m
IDome A, 0.10 0.14 74% 28% U %
“100m
IRidge A, 0.08 0.12 7 T% 33% 11%
A050m

Yang et al (2010)




Thank you, you can wake up
now!
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