
PLATO-A status and new
instruments—Michael Ashley /

UNSW
• PLATO-A introduction.
• The 2014/2015 servicing mission.
• Problems: battery pack, power limitations, CCD temperature

stabilisation.
• PLATO-A website.
• New instruments: NIRSPEC, HRCAM, NISM (Ridge A).
• Evryscope: a proposed “almost all-sky” “almost gigapixel” telescope.



PLATO-A and AST3 telescopes at Kunlun Station 2015.



PLATO-A Engine Module, Dome A.



PLATO-A Instrument Module, Dome A.



PLATO-A tasks at Dome A
2014/2015

Fujia Du and Zhengyang Li

• Replace all five diesel engines.
• Add 6000 litres of fuel to the Engine Module.
• Replace all 108 LiFePO4 batteries, 250 kg.
• Replace battery management system.
• Replace all the 24VDC power distribution boxes, to increase reliability.
• Replace the 120VDC to 230VAC inverter.
• Add new AC and DC switch boxes.
• Replace the 24VDC power supplies.
• Add the new MOXA gigabit switches.
• Replace disk drives in the supervisor computers, including a 6TB

He-filled drive.
• Install the new NIRSPEC spectrometer instrument.



New 24VDC power supplies for Dome A, 2015.



120VDC to 230VAC inverter.



New 120VDC switch box for Dome A, 2015.
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8-way 230VAC switch box.



New 24VDC Power Distribution Boxes for Dome A, 2015.



MOXA gigabit network switches, with dual power supplies.



6TB helium-filled disk drive



Problems at Dome A 2014/2015
• One of three battery strings has no cell voltage monitoring.
• One cell in one of the other two strings is basically dead.
• This leaves us with only 1/3rd of our battery capacity.
• PLATO-A is nominally a 1 kW continuous supply, but we are going to

exceed that when AST3-1, AST3-2, and CSTAR are all operating.
• The optical fibre input into NIRSPEC broke. Fortunately, still usable.
• AST3 thermoelectric cooler temperature stability.
• ADT3-2 TEC cooling pump appears to have stopped.



PLATO-A cell voltages, 9 March 2015.



LiFePO4 battery pack, Dome A.



LiFePO4 battery pack, Dome A.



AST3-2 telescope at Dome A, 2015.



A two-stage thermoelectric cooler (TEC).
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The STA CCD and mount from AST3-2, 2014.



The AST3-2 CCD temperature.



The AST3-1 CCD temperature.



TEC cooling pump currents (red).



PLATO-A website http://mcba11.phys.unsw.edu.au/∼plato-a/



PLATO-A sun and moon emphemeris



PLATO-A publications



PLATO-A Instrument Module temperatures



The NIRSPEC spectrometer and InGaAs camera.



The InGaAs camera, showing additional cooling fans.



NIRSPEC specifications
• 0.7 to 1.4 microns.
• 512 pixel InGaAs detector, cooled to -75C.
• Two gratings: R ∼ 600 and R ∼ 3000.
• In the high-resolution mode we will be able to see between the

auroral/aiglow lines and measure the continuum.
• Fibre optic input.
• There was the ability to tilt the fibre to different airmasses, but this

was lost when the fibre broke.



HRCAM3 at Ridge A, 2015.



HRCAM1 image from Dome A, 4 March 2015.



HRCAM1 image from Dome A, 4 August 2010.



HRCAM1 image, unwrapped, from Dome A, 4 August 2010.



HRCAM3 image from Ridge A, 5 March 2015.



Standard astrometry routines break down with all-sky images.





NISM specifications
• Designed to measure the 2.35 micron sky background, which is

expected to be 100 times darker than, e.g., Mauna Kea. This
measurement has only been done in Antarctica at the South
Pole—Dome A is possibly 4 times darker still.

• Single InSb diode detector (from 1970’s IRPS instrument from the
AAT).

• 2.35 ± 0.05 micron filter, with long-wavelength blocking.
• Four degree FOV on the sky.
• DC coupled electronics, very low noise.
• Sky dips using an external flat mirrors.
• Blackbody calibration.
• Will detect bright stars and the Milky Way.
• At Ridge A, 150km from Dome A.



The NISM cooler and electronics.



The NISM instrument just before shipping in October 2014.



The NISM mechanical drawing, AAO, 2014.



Thermal modelling of the NISM black-body source.



NISM at Ridge A with Nic Bingham, 2015.



Webcam montage from Ridge A, 2015.



Evryscope is an array of 27 telescopes, each with a 6.1 cm aperture based
on a Rokinon 85 mm f/1.4 lens, and a 28.8 Mpix interline transfer CCD,
with a 5-element filter wheel. It covers 8,660 square degrees in each 120 s
exposure. 780 Mpix per exposure. 13.3 arcsecs/pixel. 100 TB of data.
Track for 2 hours, then reset.



Evryscope—a cheap, gigapixel,
all-sky telescope

Nicholas Law (U. North Carolina at Chapel Hill) and collaborators. For
details, see the Evryscope webpage and papers, including a discussion of
Antarctic advantages.

• two-minute-cadence multi-year light curves for every star brighter
than V = 16 in the target range of declinations.

• milli-magnitude minute-cadence photometry for every star brighter
than V = 12 in the target range of declinations.

• minute-by-minute record of all events in the sky down to V = 16.5,
with only 3% deadtime for image readout.

• V = 19 in one-hour integrations; every part of the sky observed for at
least 6.5 hours per night.


