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ABSTRACT

Pre-HEAT is a 20 cm aperture submillimeter-wave telescope with a 660 GHz (450 micron) Schottky diode heterodyne
receiver and digital FFT spectrometer for the Plateau Observatory (PLATO) developed by the University of New South
Wales.  In January 2008 it was deployed to Dome A, the summit of the Antarctic plateau, as part of a scientific traverse
led by the Polar Research Institute of China and the Chinese Academy of Sciences.  Dome A may be one of the best sites
in the world for ground based Terahertz astronomy, based on the exceptionally cold, dry and stable conditions which
prevail there.    Pre-HEAT is measuring the 450 micron sky opacity at Dome A and mapping the Galactic Plane in the
13CO J=6-5 line, constituting the first submillimeter measurements from Dome A.  It is field-testing many of the key
technologies for its namesake -- a successor mission called HEAT: the High Elevation Antarctic Terahertz telescope.
Exciting prospects for submillimeter astronomy from Dome A and the status of Pre-HEAT will be presented.
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 1.   INTRODUCTION

It  has  long been recognized that  astronomical  observations  in  the far-infrared (i.e.  terahertz  and submillimeter)  are
strongly attenuated by the opacity of atmospheric water vapor, nitrogen, ozone and oxygen.  The most appropriate sites
for long-wavelength astronomical telescopes have therefore been high, dry mountain sites.    Among these, the most
prominent are the summit of Mauna Kea in Hawaii, the Chajnantor plain and summit in the high Atacama desert of
northern Chile,  and  the  high Antarctic  plateau.   With  the  large-scale  development  of  the  Chajnantor  plain  for  the
Atacama Large Millimeter Array (ALMA), numerous new submillimeter-wave telescopes have arrived in Chile, ranging
from  small,  dedicated  telescopes  (e.g.  the  0.5-meter  RLT1 and  4-meter  NANTEN22 telescopes)  to  large-scale
observatories (10-meter ASTE3, 12-meter APEX4, and the planned 25-meter CCAT5 reflector). 

With significantly colder and drier conditions than both Mauna Kea and the Chilean Atacama desert6,  the high ice
plateau  of  the  Antarctic  continent  offers  tantalizing  prospects  for  astronomical  observations  at  submillimeter
wavelengths.  With the advent of the 1.7-meter AST/RO telescope at the geographic South Pole, these prospects were
quantified7.   The South Pole site offers very low water vapor content in winter (~0.25 mm precipitable water vapor)
superlative  atmospheric  stability  and  generally  comparable  transparency  to  the  ALMA  site  at  Chajnantor  below a
frequency of 1 THz.  At higher frequencies, the significant dry air opacity of the South Pole owing to its comparatively
low elevation (2.8 km versus 5.1 km at Chajnantor) was likely to limit the atmospheric transparency, though observations
at 1.5 THz were made from the AST/RO telescope8 before it was decommissioned to make way for the 10-meter South
Pole Telescope (SPT).  

The excellent submillimeter conditions obtainable from the South Pole has led to renewed interest in sites higher up on
the Antarctic plateau.   In 2003, the University of New South Wales installed the Automated Astrophysical Site Testing
International Observatory9 (AASTINO) at the 3.2 km elevation summit of Dome C with a 350 micron tipping radiometer
among its complement of instruments.  In its first season of observing, it was clearly demonstrated that conditions were
both more stable and transparent than at South Pole10.  Subsequently, expectations for the 4.1 km high summit of the
Antarctic plateau (Dome A) were high11.   

It was not until 2005, when the first inland traverse to Dome A was achieved by the Polar Research Institute of China
(PRIC), that an automated weather station (AWS) was installed at the site.  The AWS measurements have shown that the
site is colder, drier, calmer, and exhibits much lower atmospheric pressure than the South Pole (e.g. 570 versus 680
mbar)12, indicating favorable conditions for observations at terahertz frequencies.    

As  a  part  of  a  2008 International  Polar  Year  PANDA expedition to Dome A conducted by PRIC and the Chinese
Academy of Sciences (CAS),  an international team set out to construct a series of experiments to quantify the site
conditions at Dome A and perform initial astronomical observations.  The resulting PLATeau Observatory (PLATO)13

was designed and constructed at the University of New South Wales in Sydney, Australia in 2006-7, culminating in the
integration and testing of the science experiments starting in September 2007, the delivery of the observatory to the
Chinese expedition in November 2007, and the successful installation of PLATO at Dome A in January 2008.  After a
4000 km oceanic voyage, a 1300 km overland traverse, and over 120 days of completely unattended operation, PLATO
and its subsystems are still operational as of 26 May 2008.  

The submillimeter component of the PLATeau Observatory is called “Pre-HEAT”.  It is a technological prototype for
the High Elevation Antarctic Terahertz telescope (HEAT), and is comprised of a Schottky-diode heterodyne receiver
operating at a frequency of 660 GHz (450 microns wavelength) coupled to a 20 cm aperture single-axis telescope and a
digital Fast-Fourier-Transform (FFT) spectrometer.   

Proc. of SPIE Vol. 7012  701249-2




