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ABSTRACT

We highlight the operational challenges and planned solutions faced by an optical observatory taking advantage of the
superior astronomical observing potential of the Antarctic plateau. Unique operational aspects of an Antarctic optical
observatory arise from its remoteness, the polar environment and the unusual observing cycle afforded by long
continuous periods of darkness and daylight. PILOT is planned to be run with remote observing via satellite
communications, and must overcome both limited physical access and data transfer. Commissioning and lifetime
operations must deal with extended logistics chains, continual wintertime darkness, extremely low temperatures and
frost accumulation amidst other challenging issues considered in the PILOT operational plan, and discussed in this
presentation.
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Fig. 1. PILOT is planned as a 2 metre class, wide field optical/NIR telescope, with two Nasmyth foci. Seeing effects are
dominated by the lowest 30m or so of the atmosphere, so the telescope is mounted atop a tower to avoid this. The PILOT
facility must comprise much more than just the telescope, enclosure and tower components.
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1. INTRODUCTION

PILOT, the Pathfinder for an International Large Optical Telescope, is a proposed 2 metre class, diffraction-limited
optical/NIR/mid-IR telescope for Dome C on the Antarctic plateau'. Figure 1 shows the conceptual arrangement, with
more details of the telescope discussed in Saunders et al. (2008)". It is intended to take advantage of the remarkable
seeing and sky brightness conditions of the site’.

The unique characteristics of the site impose difficulties as well as advantages. The Anglo-Australian Observatory is
presently working with the University of New South Wales to undertake a conceptual design study for PILOT for
feasibility, costing and risk assessment purposes. In order to properly capture the full lifetime facility cost, it is
necessary to investigate and plan the operations of the facility as well as the telescope itself.

2. DOME C

Dome C on the Antarctic plateau (Fig. 2) is the intended site for the PILOT telescope. It is amongst the coldest and
driest places on earth, and is the site of Concordia Station, a permanently staffed French/Italian research station®. At
75.12°S, 123.37°E and an elevation of 3250m AMSL, it is roughly 1200km equidistant from Australia’s Casey Station,
the Italian Mario Zucchelli Station at Terra Nova Bay, and the French Dumont d’Urville station, from where Concordia
is presently supported. Although Concordia Station is now permanently inhabited, with typically 12 wintering staff,
access is limited to a very restricted summer season when overland traverses and aircraft are able to reach Dome C from
the nearest coastal stations.

Fig. 2. Location of Dome C, approximately 1200km equidistant from Terra Nova Bay, Dumont d’Urville and Casey stations.

3. ANTARCTIC CHALLENGES TO OPERATIONS

3.1. Temperature and humidity

As mentioned previously, Dome C is particularly cold. An automatic weather station (AWS) set up at Dome C by the
US Antarctic Program (details and data are made publicly available at the University of Wisconsin, see
http://ice.ssec.wisc.edu/aws.html for details) provides year-round temperature, pressure and wind data. Its temperature
sensor is mounted some 3m above the local ice surface. Fig. 3 shows temperature throughout 2006 as being below
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-60°C for extended periods in winter, and reaching as low as -80°C. A strong diurnal cycle is apparent when the sun is
up, and even in deep winter rates of change of temperature can be high.

The design challenges caused by these absolute values of temperature are dominated by the continued performance of
lubricants; mechanical clearances that may change due to thermally induced dimensional changes; and the operation of
electronics designed for room temperature operation. However, all of these are quite readily overcome with proper
mechanical design, so long as the designer bears the temperature requirements in mind. The high rates of change of
temperature can be more problematic, especially for components with high thermal mass and tight thermal equilibrium
requirements — notably, the primary mirror. Active thermal control has been considered, and unconventional mirror
substrates with low thermal mass (e.g. silicon carbide), but current indications are that a relatively conventional
meniscus Zerodur primary mirror will have adequate thermal performance’.

Although the low air temperature necessarily results in extremely low absolute humidity, measurements show a high
incidence of supersaturation, with relative humidity reaching well in excess of 100%". This extraordinary condition
poses one of the greatest technical challenges to PILOT, since in such supersaturation frost will deposit even on a
surface that is at or very slightly above ambient temperature (such as telescope optics in thermal equilibrium, with the
environment, as required to control mirror seeing). The proposed technical solution is to dehumidify the air surrounding
the telescope, with an airconditioned enclosure ventilated with dehumidified air, as discussed in Saunders et al. (2008)°.
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Fig. 3. Data from the University of Wisconsin AWS at Dome C, showing temperature throughout 2006. (Data available from
University of Wisconsin, http://ice.ssec.wisc.edu/aws.html)

3.2. Physical access

Being so remote from the major Antarctic coastal stations, and with extreme low temperatures and limited natural light
for much of the year, access to Dome C is possible only for a relatively short (~10 week) season in summer each year.
Access is by air or traverse, with three traverses annually supporting Concordia from Dumont d’Urville, carrying some
hundreds of tonnes of supplies on sleds pulled by tractors. A traverse may take 10 to 14 days to cover the necessary
1200km.
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